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FIBER OPTIC CONVERSION SYSTEM AND 
METHOD 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to ?ber optic communica 
tion and-more particularly to a ?ber optic conversion system 
and method. 

BACKGROUND OF THE INVENTION 

Electrical data systems that communicate over cables are 
sensitive to noise and generally limited in terms of distance 
between components coupled together by such cables. One 
solution to this problem is the use of ?ber optic links 
between-components. 

Fiber optic links are relatively insensitive to noise and 
allow for great distances between components. However, 
disadvantages associated with incorporating ?ber optic links 
into existing electrical systems include the need for protocol 
logic processing or an enable status line. 

Thus, ?ber optic communication may not be possible in 
systems in which enable status lines are unavailable without 
complex protocol-speci?c ?ber optic converters to convert 
the electrical signals into ?ber optic signals. In addition, 
utilizing either protocol logic processing or an enable status 
line to implement a ?ber optic converter is relatively expen 
sive in terms of labor and equipment. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, a ?ber optic 
conversion system and method are provided that substan 
tially eliminate or reduce disadvantages and problems asso 
ciated with previously developed systems and methods. In 
particular, ?ber optic converters may be implemented with 
out the use of protocol logic processing or an enable status 
line. 

In one embodiment of the present invention, a ?ber optic 
conversion method is provided that includes receiving a ?rst 
electrical signal. A second electrical signal is received. The 
?rst and second electrical signals are compared. A ?oat sig 
nal is generated when the ?rst and second electrical signals 
comprise substantially a same electrical signal. A determina 
tion is made regarding whether optical signals are being 
received. A light signal is generated while optical signals are 
being received. A driver mode is entered in response to the 
?oat signal and the light signal being generated simulta 
neously. The driver mode is remained in while the light sig 
nal is being generated. 

Technical advantages of one or more embodiments of the 
present invention include providing an improved ?ber optic 
conversion method. In a particular embodiment, the ?ber 
optic converter monitors the ?ber optic link for a driver and 
becomes a driver itself when none is detected. The ?ber 
optic converter becomes a receiver when ?ber optic signals 
are no longer being received. Accordingly, there is no need 
for an enable status line or protocol monitoring circuitry. As 
a result, ?ber optic links may be established between major 
nodes of existing electrical systems more inexpensively. In 
addition, ?ber optic communication may be provided in sys 
tems in which enable status lines are unavailable. 

Other technical advantages will be readily apparent to one 
skilled in the art from the following ?gures, description, and 
claims. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion and its advantages, reference is now made to the follow 
ing description taken in conjunction with the accompanying 
drawings, wherein like numerals represent like parts, in 
which: 

FIG. 1 is a block diagram illustrating a ?ber optic conver 
sion system comprising ?ber optic converters in accordance 
with one embodiment of the present invention; 

FIG. 2 is a block diagram illustrating the ?ber optic con 
verter of FIG. 1 in accordance with one embodiment of the 
present invention; 

FIGS. 3A and 3B are schematic diagrams illustrating the 
?ber optic converter of FIG. 1 in accordance with one 
embodiment of the present invention; and 

FIG. 4 is a ?ow diagram illustrating a ?ber optic conver 
sion method for the ?ber optic converter of FIG. 1 in accor 
dance with one embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a block diagram illustrating a ?ber optic conver 
sion system 10 comprising ?ber optic converters 20 in accor 
dance with one embodiment of the present invention. The 
conversion system 10 may comprise a commercial avionic 
system, a military avionic system, a data communication 
system, or other suitable system. 
The conversion system 10 comprises two ?ber optic con 

verters 20 and two electrical systems 24, in addition to two 
buses 30 and two ?ber optic lines 34. The two electrical 
systems 24 may be closely coupled together or may be 
remote from each other and located virtually anywhere with 
respect to each other, provided that ?ber optic lines 34 are 
available to couple the ?ber optic converters 20 to each 
other. 
Each electrical system 24 is operable to communicate 

over a bus 30. As used herein, “each” means every one of at 
least a subset of the identi?ed items. Each bus 30 comprises 
at least two bi-directional lines, with one line carrying a 
digital signal and the other line carrying the complement of 
the digital signal carried on the ?rst line. For example, the 
bus 30 may comprise an EIA-485 or other suitable bus. 

Each ?ber optic converter 20 is operable to communicate 
with its corresponding electrical system 24 through the cor 
responding bus 30, as well as with another ?ber optic con 
verter 20 through the ?ber optic lines 34. Thus, the ?ber 
optic converters 20 are operable to provide ?ber optic com 
munication between the electrical systems 24 through the 
buses 30 for the electrical systems 24. 

In accordance with one embodiment, ?ber optic line 34a 
may provide optical signals from ?ber optic converter 20a to 
?ber optic converter 20b, while ?ber optic line 34b provides 
optical signals from ?ber optic converter 20b to ?ber optic 
converter 20a. However, it will be understood that the ?ber 
optic lines 34 may be otherwise suitably implemented with 
out departing from the scope of the present invention. For 
example, ?ber optic line 34a may provide optical signals 
from ?ber optic converter 20b to ?ber optic converter 20a 
while ?ber optic line 34b provides optical signals from ?ber 
optic converter 20a to ?ber optic converter 20b. 

In operation, the electrical system 24a may communicate 
with the electrical system 24b by transmitting information 
through the bus 30a to the ?ber optic converter 20a. The ?ber 
optic converter 20a is in a receiver mode at this point. The 
receiver mode corresponds to the mode in which the ?ber 
optic converter 20 is receiving electrical signals from the bus 



US RE42,178 E 
3 

30 and generating optical signals for transmission over a 
?ber optic line 34. 

Thus, according to one embodiment, the ?ber optic con 
verter 20a converts the electrical signals from the system 24a 
into optical signals and transmits them to the ?ber optic 
converter 20b over the ?ber optic line 34a. The ?ber optic 
converter 20b is in the driver mode at this point. The driver 
mode corresponds to the mode in which the ?ber optic con 
verter 20 is receiving optical signals over a ?ber optic line 34 
and generating electrical signals for transmission over the 
bus 30. The ?ber optic converter 20b enters the driver mode 
based on detecting ?oating lines for the bus 30b and detect 
ing optical signals on the ?ber optic line 34a, as described in 
more detail below. 

After receiving the optical signals, the ?ber optic con 
verter 20b converts the optical signals into electrical signals 
and transmits them to the system 24b over the bus 30b. The 
system 24b may then transmit information back to the sys 
tem 24a in a similar manner, using ?ber optic line 34b. 

FIG. 2 is a block diagram illustrating the ?ber optic con 
verter 20 in accordance with one embodiment of the present 
invention. The ?ber optic converter 20 comprises a bus con 
nector 50, a driver 54, a comparator/receiver 58, a ?ber optic 
transmitter 66, a ?ber optic receiver 70, a voltage adjustment 
circuit 74, a light monitor 78, a delay circuit 82, and a mode 
selector 92. 
Any or all of the bus connector 50, the driver 54, the 

comparator/receiver 58, the ?ber optic transmitter 66, the 
?ber optic receiver 70, the voltage adjustment circuit 74, the 
light monitor 78, the delay circuit 82, and the mode selector 
92 may comprise logic encoded in media. The logic com 
prises functional instructions for carrying out program tasks. 
The media comprises computer disks or other computer 
readable media, application-speci?c integrated circuits, 
?eld-programmable gate arrays, digital signal processors, 
other suitable speci?c or general-purpose processors, trans 
mission media or other suitable media in which logic may be 
encoded and utilized. 

The bus connector 50 is operable to receive electrical 
input signals from the bus 30 and transmit electrical output 
signals to the bus 30 through terminal A 86 and terminal B 
88. The bus connector 50 also receives a power supply and a 
ground (not shown in FIG. 2) from the bus 30 for use in the 
?ber optic converter 20. 

The driver 54 is coupled to the bus connector 50. The 
driver 54 is operable to provide output signals to the bus 
connector 50 for transmission to the bus 30 when the ?ber 
optic converter 20 is in the driver mode. 

The comparator/receiver 58 is also coupled to the bus con 
nector 50 and is operable to receive input signals from the 
bus 30 through the bus connector 50 when the ?ber optic 
converter 20 is in the receiver mode. The comparator/ 
receiver 58 is also operable to compare the signals received 
from the bus connector 50 and to provide a ?oat signal to the 
mode selector 92 when the comparator/receiver 58 deter 
mines that the signals are ?oating, i.e., the signals are sub 
stantially the same, instead of being complementary as non 
?oating input signals from the bus 30 would be. 
The ?ber optic transmitter 66 is coupled to the 

comparator/receiver 58 and is operable to receive electrical 
input signals from the bus 30 via the bus connector 50 and 
the comparator/receiver 58. The ?ber optic transmitter 66 is 
also operable to convert the electrical input signals into opti 
cal signals and to generate optical signals for transmission 
along a ?ber optic line 34 to another device, such as another 
?ber optic converter 20 coupled to a system 24 or other 
suitable receiving device. 
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4 
The ?ber optic receiver 70 is coupled to the delay circuit 

82 and is operable to receive optical signals from a ?ber 
optic line 34 to another device, such as another ?ber optic 
converter 20 coupled to a system 24 or other suitable trans 
mitting device. The ?ber optic receiver 70 is also operable to 
convert the optical signals into electrical output signals and 
to provide the electrical output signals to the driver 54 via 
the delay circuit 82 for transmission to the bus 30 via the bus 
connector 50. 
The voltage adjustment circuit 74 is coupled to the bus 

connector 50, the driver 54, and the comparator/receiver 58. 
The voltage adjustment circuit 74 is operable to cause the 
signals from the bus connector 50 to the driver 54 and to the 
comparator/receiver 58 to ?oat to a speci?ed common volt 
age potential. According to one embodiment, the speci?ed 
common voltage potential comprises approximately 5.0 
volts. However, it will be understood that the speci?ed com 
mon voltage potential may comprise any suitable voltage 
potential without departing from the scope of the present 
invention. 
The light monitor 78 is coupled to the ?ber optic receiver 

70. The light monitor 78 is operable to determine whether or 
not the ?ber optic receiver 70 is receiving optical signals. 
The light monitor 78 is also operable to provide a light signal 
to the mode selector 92 when the light monitor 78 deter 
mines that the ?ber optic receiver 70 is receiving optical 
signals. 
The delay circuit 82 is coupled to the ?ber optic receiver 

70 and to the driver 54. The delay circuit 82 is operable to 
delay any electrical signals generated by the ?ber optic 
receiver 70 in response to received optical signals before 
providing the electrical signals to the driver 54 for transmis 
sion to the bus 30 via the bus connector 50 when the ?ber 
optic converter 20 is in the driver mode. As used herein, a 
?rst event is said to occur “in response to” a second event 
when the ?rst event subsequently follows and is a result of 
the second event. The ?rst event need not immediately fol 
low the second event. 
The mode selector 92 is coupled to the comparator/ 

receiver 58 and to the light monitor 78. The mode selector 92 
is operable to receive a ?oat signal from the comparator/ 
receiver 58 and to receive a light signal from the light moni 
tor 78. Based on the presence or absence of these signals, the 
mode selector 92 is operable to place the ?ber optic con 
verter 20 into either the driver mode or the receiver mode by 
providing a corresponding signal to the driver 54. 

In addition, the mode selector 92 is coupled to the ?ber 
optic transmitter 66 and is operable to enable the ?ber optic 
transmitter 66, such that the ?ber optic transmitter 66 may 
transmit optical signals, when the ?ber optic converter 20 is 
in the receiver mode and to disable the ?ber optic transmitter 
66, such that the ?ber optic transmitter 66 will not transmit 
optical signals, when the ?ber optic converter 20 is in the 
driver mode. 

In operation, the ?ber optic converter 20 may begin in the 
receiver mode. While in the receiver mode, the bus connec 
tor 50 receives electrical signals from the bus 30 at terminals 
A 86 and B 88. The comparator/receiver 58 receives these 
electrical signals from the bus connector 50 and provides 
them to the ?ber optic transmitter 66 for transmission along 
a ?ber optic line 34. In addition, the comparator/receiver 58 
does not generate a ?oat signal for the mode selector 92 
because the signals corresponding to terminals A 86 and B 
88 are not substantially the same, but rather are complemen 
tary values. 

After electrical signals are not received at terminals A 86 
and B 88, the voltage adjustment circuit 74 causes the sig 
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nals corresponding to the terminals A 86 and B 88 to ?oat to 
the speci?ed common voltage potential. The comparator/ 
receiver 58 then detects that the signals are substantially the 
same and generates the ?oat signal for the mode selector 92. 
The ?ber optic converter 20 remains in the receiver mode, 
however, until the light monitor 78 detects light from the 
?ber optic receiver 70. If no light is received, electrical sig 
nals may again be received at terminals A 86 and B 88 and 
the ?oat signal will no longer be generated. 

However, if the light monitor 78 does detect light from the 
?ber optic receiver 70, the light monitor 78 generates the 
light signal for the mode selector 92. If the mode selector 92 
is receiving both the ?oat signal and the light signal 
simultaneously, the mode selector 92 provides a signal to the 
driver 54 that converts the ?ber optic converter 20 to the 
driver mode. 

The delay circuit 82 delays the optical signal for a period 
of time suf?cient to allow the ?ber optic converter 20 to 
enter the driver mode such that the driver 54 is ready to 
process the optical signal when it is received from the ?ber 
optic receiver 70. 

While in the driver mode, the ?ber optic converter 20 
receives optical signals at the ?ber optic receiver 70, the ?ber 
optic receiver 70 converts the optical signals to electrical 
signals and provides them to the driver 54 through the delay 
circuit 82, and the driver 54 provides the electrical signals to 
the bus connector 50 for transmission through terminals A 
86 and B 88 to the bus 30. 

The ?ber optic converter 20 remains in the driver mode 
until the light monitor 78 no longer generates the light sig 
nal. Thus, the ?oat signal may be removed from the mode 
selector 92 once the ?ber optic converter 20 has entered the 
driver mode, as will be the case when the signals corre 
sponding to terminals A 86 and B 88 become complemen 
tary electrical signals for transmission over the bus 30. 

However, once the light signal is no longer generated by 
the light monitor 78, the mode selector 92 returns the ?ber 
optic converter 20 to the receiver mode. According to one 
embodiment, an adjustable delay may be included such that 
the light monitor 78 may continue to generate the light signal 
for an amount of time corresponding to the delay before the 
light monitor 78 no longer generates the light signal. 

At this point, the ?ber optic converter 20 may reenter the 
driver mode if the ?oat and light signals are again received 
simultaneously at the mode selector 92. Alternatively, the 
?ber optic converter 20 may remain in the receiver mode and 
begin receiving electrical signals. 

FIG. 3 is a schematic diagram illustrating the ?ber optic 
converter 20 in accordance with one embodiment of the 
present invention. According to this embodiment, the bus 
connector 50 comprises a 14-pin connector that is operable 
to receive and transmit signals from the terminals A 86 and B 
88. 

The bus connector 50 is also operable to receive a power 
supply 100 and a ground 102 from the bus 30. The power 
supply 100 supplies a higher potential than the ground 102. 
According to one embodiment, the power supply 100 pro 
vides a potential of approximately 5.0 volts and the ground 
102 provides a potential of approximately 0.0 volts. 
However, it will be understood that the power supply 100 
and the ground 102 may provide any suitable potentials 
without departing from the scope of the present invention. 

According to one embodiment, the driver 54 comprises an 
LTC-l485 or other suitable transceiver chip operable to 
drive an electrical signal. A resistor 104 may be used 
between the lines corresponding to terminals A 86 and B 88 
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6 
to ensure proper transmission line impedance matching to 
the electrical system 24. 

According to one embodiment, the comparator/receiver 
58 comprises a pair of LTC-l485 or other suitable trans 
ceiver chips 106 operable to receive electrical signals. For 
this embodiment, the comparator/receiver 58 also comprises 
a pair of diodes 108 for each transceiver chip 106 and a NOR 
gate 109. The diodes 108 are operable to reduce the voltage 
of the signals received from terminals A 86 and B 88. 

Thus, for the upper transceiver chip 106a, the signal from 
terminal A 86 is reduced approximately 1.2 volts by the 
diodes 108a, while the signal from terminal B 88 is not 
reduced. For the lower transceiver chip 106b, the signal from 
terminal B 88 is reduced approximately 1.2 volts by the 
diodes 108b, while the signal from terminal A 86 is not 
reduced. According to one embodiment, the speci?ed com 
mon voltage potential provided by the voltage adjustment 
circuit 74 comprises a voltage that is greater than the voltage 
drop from terminals A 86 and B 88 to the transceiver chips 
106. Thus, for the embodiment in which a pair of diodes 108 
are used to reduce the voltage, the speci?ed common voltage 
potential may comprise a potential greater than approxi 
mately 1.2 volts. 
When the signals from terminals A 86 and B 88 are sub 

stantially the same due to the voltage adjustment circuit 74 
causing the signals to ?oat to the speci?ed common voltage 
potential, the upper transceiver chip 106a senses that the 
signal from terminal A 86 is less than the signal from termi 
nal B 88, while the lower transceiver chip 106b senses that 
the signal from terminal B 88 is less than the signal from 

terminal A 86. In this situation, the NOR gate 109 goes based on the low signals from both transceiver chips 106. 

This high signal from the NOR gate 109 is provided to the 
mode selector 92 as the ?oat signal. 

Similarly, when the voltage adjustment circuit 74 is not 
causing the signals to ?oat to the speci?ed common voltage 
potential, both transceiver chips 106 sense that the signal 
from the same terminal A 86 or B 88 is less than the other 
signal, resulting in a high signal for one of the transceiver 
chips 106. In this situation, the NOR gate 109 goes low, and 
the ?oat signal is not provided to the mode selector 92. The 
?ber optic transmitter 66 comprises an HFBR-l4l4 or other 
suitable transmitter 110 operable to receive an electrical sig 
nal and generate an optical signal in response to the electri 
cal signal. The transmitter 110 is also operable to be enabled 
by the mode selector 92 when the ?ber optic converter 20 is 
in the receiver mode and to be disabled by the mode selector 
92 when the ?ber optic converter 20 is in the driver mode. 
The ?ber optic transmitter 66 also comprises a plurality of 

resistors 112, a plurality of capacitors 114, a plurality of 
NAND gates 116, and a NOR gate 118. These components 
112, 114, 116 and 118 may be used to provide the appropri 
ate electrical signal to the transmitter 110 to cause the trans 
mitter 110 to generate an optical signal. For example, the 
NOR gate 118 may be used to invert the signal received from 
the mode selector 92. 

According to one embodiment, the resistor 112a com 
prises a relatively high resistance, such as approximately 
13009, in order to ensure that no optical signal is inadvert 
ently transmitted at the wrong moment. However, it will be 
understood that the resistor 112a may comprise any suitable 
resistance, such as at least 2709, without departing from the 
scope of the present invention. 
According to one embodiment, the resistors 112b and 

112c each comprise a resistance of approximately 33.29, 
the capacitor 114a comprises a capacitance of approximately 



US RE42,178 E 
7 

100 nF, the capacitor 114b comprises a capacitance of 
approximately 22 HF, and the capacitor 114c comprises a 
capacitance of approximately 100 pF. However, it will be 
understood that the resistors 112b and 112c may comprise 
any suitable resistance and the capacitors 114 may comprise 
any suitable capacitance without departing from the scope of 
the present invention. 

The ?ber optic receiver 70 comprises an HFBR-24l6 or 
other suitable receiver 120 operable to receive an optical 
signal and generate an electrical signal in response to the 
optical signal. The ?ber optic receiver 70 also comprises a 
resistor 122 and a plurality of capacitors 124. These compo 
nents 122 and 124 may be used to generate the appropriate 
electrical signal in response to the received optical signal. 

According to one embodiment, the resistor 122 comprises 
a resistance of approximately 109, and the capacitors 124a 
and 124b each comprise a capacitance of approximately 100 
pF. However, it will be understood that the resistor 122 may 
comprise any suitable resistance and the capacitors 124 may 
comprise any suitable capacitance without departing from 
the scope of the present invention. 

The voltage adjustment circuit 74 comprises a plurality of 
resistors 126. According to one embodiment, the resistors 
126a and 126b each comprise a resistance of approximately 
13309. However, it will be understood that the resistors 126 
may comprise any suitable resistance without departing 
from the scope of the present invention. 

According to one embodiment, the light monitor 78 com 
prises a ?ber optic data quantizer 130, such as an ML4622 or 
other suitable ?ber optic data quantizer. The quantizer 130 
may be coupled to a plurality of capacitors 132. An adjust 
able delay may be included such that the light monitor 78 
may continue to generate the light signal for an amount of 
time corresponding to the delay before the light monitor 78 
no longer generates the light signal. For example, the delay 
may be included by the ?ber optic data quantizer and may be 
adjustable based on the capacitor bias associated with the 
quantizer. 

According to one embodiment, the capacitor 132a com 
prises a capacitance of approximately 100 nF, the capacitor 
132b comprises a capacitance of approximately 10 pF, and 
the capacitor 132c comprises a capacitance of approximately 
4.7 pF. However, it will be understood that the capacitors 
132 may comprise any suitable capacitance without depart 
ing from the scope of the present invention. 

According to one embodiment, the delay circuit 82 com 
prises a DSlOOO chip. However, it will be understood that 
the delay circuit 82 may comprise any suitable components 
operable to delay the electrical signals generated by the ?ber 
optic receiver 70 for a period of time suf?cient to allow the 
light monitor 78 to generate the light signal for the mode 
selector 92. 
The mode selector 92 comprises a pair of cross-coupled 

NOR gates 134, a resistor 136, and a capacitor 138. The two 
NOR gates 134 together function as a latch. The NOR gate 
134a is operable to receive the ?oat signal from the 
comparator/receiver 58, while the NOR gate 134b is oper 
able to receive the light signal from the light monitor 78. 

According to the illustrated embodiment, the ?oat signal 
corresponds to a high signal, while the light signal corre 
sponds to a low signal. Thus, when the ?oat signal and the 
light signal are activated, the mode selector 92 activates the 
enable line 140, which places the ?ber optic converter 20 
into the driver mode. 

Because the NOR gates 134 function as a latch of the ?oat 
signal, the enable line 140 remains high, keeping the ?ber 
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8 
optic converter 20 in the driver mode, until the light monitor 
78 no longer generates the light signal, i.e., until the signal 
goes high. Thus, when the light monitor 78 no longer detects 
light being received at the ?ber optic receiver 70, the signal 
goes high and the ?ber optic converter 20 returns to the 
receiver mode. 

According to one embodiment, the ?ber optic converter 
20 may also comprise a noise reducer 142. The noise reducer 
is coupled to a ground for the ?ber optic data quantizer 130 
and is operable to reduce noise in the ground signal for the 
quantizer 130 by eliminating alternating current noise from 
the ground signal. 

According to one embodiment, the noise reducer 142 
comprises a plurality of capacitors 144 and an inductor 146. 
The capacitors 144a and 144c each comprise a capacitance 
of approximately 22 HF, the capacitors 144b and 144d each 
comprise a capacitance of approximately 100 nF, and the 
inductor 146 comprises an inductance of approximately 15 
pH. However, it will be understood that the capacitors 144 
may comprise any suitable capacitance and the inductor 146 
may comprise any suitable inductance without departing 
from the scope of the present invention. 

FIG. 4 is a ?ow diagram illustrating a ?ber optic conver 
sion method for the ?ber optic converter 20 in accordance 
with one embodiment of the present invention. The method 
begins at step 200 where the ?ber optic converter 20 enters 
the receiver mode. At step 202, the comparator/receiver 58 
receives ?rst and second electrical signals from the bus con 
nector 50 based on the signals from terminals A 86 and B 88. 
At step 204, the comparator/receiver 58 compares the ?rst 
and second electrical signals. 
At decisional step 206, the comparator/receiver 58 deter 

mines whether or not the ?rst and second electrical signals 
are the same. According to one embodiment, the 
comparator/receiver 58 determines whether or not the ?rst 
and second electrical signals are the same based on whether 
or not the voltages associated with each electrical signal are 
substantially the same. In addition, the electrical signals may 
be substantially the same as a result of the voltage adjust 
ment circuit 74 causing the signals to ?oat. However, it will 
be understood that the comparator/receiver 58 may deter 
mine whether or not the ?rst and second electrical signals are 
the same based on any suitable criteria without departing 
from the scope of the present invention. 

If the comparator/receiver 58 determines that the ?rst and 
second electrical signals are not the same, the method fol 
lows the No branch from decisional step 206 and returns to 
step 202 where the comparator/receiver 58 continues to 
receive ?rst and second electrical signals from the bus con 
nector 50. 

However, if the comparator/receiver 58 determines that 
the ?rst and second electrical signals are the same, the 
method follows the Yes branch from decisional step 206 to 
step 208. At step 208, the comparator/receiver 58 generates a 
?oat signal for the mode selector 92 while the ?rst and sec 
ond electrical signals remain the same. 
At step 210, the light monitor 78 monitors the ?ber optic 

receiver 70 for the presence of light received over a ?ber 
optic line 34. At decisional step 212, the light monitor 78 
determines whether or not light is present. If light is not 
present, the method follows the No branch from decisional 
step 212 and returns to step 210 where the light monitor 78 
continues to monitor the ?ber optic receiver 70 for the pres 
ence oflight. 

However, if light is present, the method follows the Yes 
branch from decisional step 212 to step 214. At step 214, the 
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light monitor 78 generates a light signal for the mode selec 
tor 92 while light remains present. At step 216, the ?ber 
optic converter 20 enters the driver mode when the ?oat 
signal and the light signal are being generated simulta 
neously. 

At decisional step 218, the mode selector 92 determines 
whether or not the light monitor 78 is continuing to generate 
the light signal. According to one embodiment, the light 
monitor 78 may continue to generate the light signal for an 
amount of time corresponding to an adjustable delay before 
the light monitor 78 no longer generates the light signal. 

If the light monitor 78 is continuing to generate the light 
signal, the method follows the Yes branch from decisional 
step 218 to step 220. At step 220, the ?ber optic converter 20 
remains in the driver mode. At this point, the method returns 
to decisional step 218. In this way, the ?ber optic converter 
20 remains in the driver mode until the light monitor 78 is no 
longer generating the light signal. 

Returning to decisional step 218, if the light monitor 78 is 
no longer generating the light signal, the method follows the 
No branch from decisional step 218 and returns to step 200, 
where the ?ber optic converter 20 returns to the receiver 
mode. 

In this way, a ?ber optic converter 20 may be implemented 
without the use of protocol logic processing or an enable 
status line by allowing the ?ber optic converter to monitor 
the ?ber optic line 34 for a driver and to become a driver 
when no driver is detected. The ?ber optic converter 20 also 
reverts back to being a receiver when optical signals are no 
longer being received. Therefore, ?ber optic communication 
may be established relatively easily and inexpensively 
between existing electrical systems 24 and may be provided 
in electrical systems 24 in which enable status lines are 
unavailable. 

Although the present invention has been described with 
several embodiments, various changes and modi?cations 
may be suggested to one skilled in the art. It is intended that 
the present invention encompass such changes and modi?ca 
tions as fall within the scope of the appended claims. 
What is claimed is: 
1. A ?ber optic conversion method, comprising: 
receiving a ?rst electrical signal; 
receiving a second electrical signal; 
comparing the ?rst and second electrical signals; 
generating a ?oat signal when the ?rst and second electri 

cal signals comprise substantially a same electrical sig 
nal; 

determining whether optical signals are being received; 
generating a light signal while optical signals are being 

received; 
entering a driver mode in response to the ?oat signal and 

the light signal being generated simultaneously; and 
remaining in the driver mode while the light signal is 

being generated. 
2. The method of claim 1, further comprising entering a 

receiver mode when the light signal is no longer being gen 
erated. 

3. The method of claim 1, comparing the ?rst and second 
electrical signals comprising comparing a voltage for the 
?rst electrical signal to a voltage for the second electrical 
signal, and generating a ?oat signal comprising generating 
the ?oat signal when the voltage for the ?rst electrical signal 
and the voltage for the second electrical signal comprise 
substantially a same voltage. 

4. The method of claim 1, further comprising no longer 
generating the ?oat signal when the ?rst and second electri 
cal signals comprise a different electrical signal. 
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5. The method of claim 1, further comprising: 
converting the received optical signals into electrical sig 

nals; 
delaying the converted electrical signals; 
providing the delayed electrical signals to a driver. 
6. The method of claim 5, further comprising: 
providing the electrical signals from the driver to a bus; 

and 
transmitting the electrical signals over the bus. 
7. A ?ber optic converter, comprising: 
a bus connector operable to receive input signals from a 

bus and to transmit output signals to the bus; 
a driver coupled to the bus connector, the driver operable 

to provide output signals to the bus connector for trans 
mission to the bus when the ?ber optic converter is in a 
driver mode; 

a comparator/receiver coupled to the bus connector, the 
comparator/receiver operable to receive input signals 
from the bus through the bus connector when the ?ber 
optic converter is in a receiver mode; 

a voltage adjustment circuit coupled to the bus connector, 
the voltage adjustment circuit operable to cause the 
input signals from the bus connector to ?oat when sig 
nals are not being received over the bus at the bus con 

nector; 
a mode selector coupled to the comparator/receiver, the 

comparator/receiver further operable to compare the 
input signals received from the bus connector and to 
provide a ?oat signal to the mode selector when the 
comparator/receiver determines that the signals are 
?oating; 

a light monitor coupled to the mode selector, the light 
monitor operable to determine whether or not the ?ber 
optic converter is receiving optical signals and to pro 
vide a light signal to the mode selector when the light 
monitor determines that the ?ber optic converter is 
receiving optical signals; and 

the mode selector operable to receive the ?oat signal from 
the comparator/receiver and to receive the light signal 
from the light monitor and to place the ?ber optic con 
verter into either the driver mode or the receiver mode 
based on the presence of the ?oat signal and the light 
signal. 

8. The ?ber optic converter of claim 7, further comprising 
a ?ber optic transmitter coupled to the comparator/receiver, 
the ?ber optic transmitter operable to receive input signals 
from the bus via the bus connector and the comparator/ 
receiver and to convert the input signals into optical signals. 

9. The ?ber optic converter of claim 8, the ?ber optic 
transmitter also coupled to the mode selector, the mode 
selector operable to enable the ?ber optic transmitter when 
the ?ber optic converter is in the receiver mode and to dis 
able the ?ber optic transmitter when the ?ber optic converter 
is in the driver mode. 

10. The ?ber optic converter of claim 7, further compris 
ing a ?ber optic receiver coupled to the driver, the ?ber optic 
receiver operable to receive optical signals, to convert the 
optical signals into output signals, and to provide the output 
signals to the driver. 

11. The ?ber optic converter of claim 10, further compris 
ing a delay circuit coupled between the ?ber optic receiver 
and the driver, the delay circuit operable to delay the output 
signals provided by the ?ber optic receiver before providing 
the output signals to the driver. 

12. The ?ber optic converter of claim 7, the driver com 
prising a transceiver chip. 



US RE42,178 E 
11 

13. The ?ber optic converter of claim 7, the comparator/ 
receiver comprising a plurality of transceiver chips. 

14. The ?ber optic converter of claim 7, the voltage 
adjustment circuit comprising a plurality of resistors. 

15. The ?ber optic converter of claim 7, the mode selector 
comprising a latch. 

16. A ?ber optic conversion system, comprising: 
a computer-processable medium; and 
logic stored on the computer-processable medium, the 

logic operable to receive a ?rst electrical signal, to 
receive a second electrical signal, to compare the ?rst 
and second electrical signals, to generate a ?oat signal 
When the ?rst and second electrical signals comprise 
substantially a same electrical signal, to determine 
Whether optical signals are being received, to generate a 
light signal While optical signals are being received, to 
enter a driver mode in response to the ?oat signal and 
the light signal being generated simultaneously, and to 
remain in the driver mode While the light signal is being 
generated. 

17. The system of claim 16, the logic further operable to 
enter a receiver mode When the light signal is no longer 
being generated. 

18. The system of claim 16, the logic further operable to 
compare the ?rst and second electrical signals by comparing 
a voltage for the ?rst electrical signal to a voltage for the 
second electrical signal, and to generate a ?oat signal by 
generating the ?oat signal When the voltage for the ?rst elec 
trical signal and the voltage for the second electrical signal 
comprise substantially a same voltage. 

19. The system of claim 16, the logic further operable to 
no longer generate the ?oat signal When the ?rst and second 
electrical signals comprise a different electrical signal. 

20. The system of claim 16, the logic further operable to 
convert the received optical signals into electrical signals, to 
delay the converted electrical signals, and to provide the 
delayed electrical signals to a driver. 

21. The system of claim 20, the logic further operable to 
provide the electrical signals from the driver to a bus and to 
transmit the electrical signals over the bus. 

22. A converter comprising: 

an optical signal receiver; 
an electrical signal driver; and 
a mode selector capable of switching said converter 

between modes in response to detecting changes in at 
least one ofa?oating voltage signal and a light signal; 

wherein said modes comprise a receiver mode and a 
driver mode. 

23. The converter of claim 22, further comprising: 
an electrical signal comparator con?gured to generate 

the?oating voltage signal; and 
a light monitor con?gured to detect that the optical signal 

receiver is receiving optical signals and generate the 
light signal. 

24. The converter ofclaim 22, wherein in the driver mode: 
the optical signal receiver is con?gured to receive optical 

signals; and 
the electrical signal driver is con?gured to transmit elec 

trical signals corresponding to the received optical sig 
nals; and 

wherein the mode selector is con?gured to switch the con 
verter to receiver mode after the optical receiver stops 
receiving optical signals. 

25. The converter of claim 24, further comprising: 
an electrical signal receiver; and 

12 
an optical transmitter; 
wherein in the receiver mode: 

the electrical signal receiver is con?gured to receive 
electrical signals from an electrical system coupled 

5 to the converter; and 
the optical transmitter is con?gured to transmit optical 

signals corresponding to the received electrical sig 
nals; and 

wherein the mode selector is con?gured to switch the con 
verter to driver mode in response to the optical receiver 

10 receiving optical signals at substantially the same time 
the electrical signal receiver is not receiving electrical 
signals. 

26. An apparatus comprising: 
15 one or more?ber optic communications lines; 

two electrical systems and two converters, wherein at 
least a ?rst one of the converters comprises: 
an optical signal receiver; 
an electrical signal driver; and 

20 a mode selector capable of switching the ?rst converter 
between modes in response to detecting changes in at 
least one ofa?oating voltage signal and a light sig 
nal; 

wherein said modes comprise a receiver mode and a 
25 driver mode. 

27. The apparatus of claim 26, wherein the ?rst converter 
further comprises: 

an electrical signal comparator con?gured to generate 
the?oating voltage signal; and 

a light monitor con?gured to detect that the optical signal 
receiver is receiving optical signals and generate the 
light signal. 

28. The apparatus of claim 26, wherein in the driver 
mode: 

30 

the optical signal receiver is con?gured to receive optical 
signals; and 

the electrical signal driver is con?gured to transmit elec 
trical signals corresponding to the received optical sig 
nals; and 

wherein the mode selector is con?gured to switch the ?rst 
converter to receiver mode after the optical receiver 
stops receiving optical signals. 

29. The apparatus of claim 26, wherein the ?rst converter 
further comprises: 

an electrical signal receiver; and 
an optical transmitter; 
wherein in the receiver mode: 

the electrical signal receiver is con?gured to receive 
electrical signals from an electrical system coupled 
to the ?rst converter; and 

the optical transmitter is con?gured to transmit optical 
signals corresponding to the received electrical sig 
nals; and 

wherein the mode selector is con?gured to switch the ?rst 
converter to driver mode in response to the optical 
receiver receiving optical signals at substantially the 
same time the electrical signal receiver is not receiving 
electrical signals. 

30. A method comprising: 
in a signal converter including an optical signal receiver, 

an electrical signal driver and a mode selector, switch 
ing between modes of said signal converter in response 
to detecting changes in at least one ofa?oating voltage 
signal and a light signal; 

wherein said modes comprise a receiver mode and a 
driver mode. 
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3]. The method ofclaim 30, wherein the signal converter 
further comprises: 

an electrical signal comparator con?gured to generate 
the?oating voltage signal; and 

a light monitor con?gured to detect that the optical signal 
receiver is receiving optical signals and generate the 
light signal. 

32. The method ofclaim 30, wherein in the driver mode: 
the optical signal receiver is con?gured to receive optical 

signals; and 
the electrical signal driver is con?gured to transmit elec 

trical signals corresponding to the received optical sig 
nals; and 

wherein the mode selector is con?gured to switch the sig 
nal converter to receiver mode after the optical receiver 
stops receiving optical signals. 

33. The method ofclaim 32, wherein the signal converter 
further comprises: 

an electrical signal receiver; and 
an optical transmitter; 
wherein in the receiver mode: 

the electrical signal receiver is con?gured to receive 
electrical signals from an electrical system coupled 
to the signal converter; and 

the optical transmitter is con?gured to transmit optical 
signals corresponding to the received electrical sig 
nals; and 

wherein the mode selector is con?gured to switch the sig 
nal converter to driver mode in response to the optical 
receiver receiving optical signals at substantially the 
same time the electrical signal receiver is not receiving 
electrical signals. 

34. A converter comprising: 

a?rst meansfor receiving optical signal; 
a second meansfor driving electrical signals; and 
a third means for switching the converter between modes 

in response to detecting changes in at least one of a 
?oating voltage signal and a light signal; 

wherein said modes comprise a receiver mode and a 
driver mode. 

35. The converter ofclaim 34, further comprising 
a fourth means for receiving electrical signals; and 
a ?fth means for transmitting optical signals; 
wherein in the driver mode, the ?rst means is con?gured 

to receive optical signals and the second means is con 
?gured to transmit electrical signals corresponding to 
the received optical signals; 
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wherein in the receiver mode, the fourth means is con?g 

ured to receive electrical signals from an electrical sys 
tem coupled to the converter and the ?fth means is con 
?gured to transmit optical signals corresponding to the 
received electrical signals; 

wherein the mode selector is con?gured to switch the con 
verter to receiver mode after the ?rst means stops 
receiving optical signals; and 

wherein the mode selector is con?gured to switch the con 
verter to driver mode in response to the ?rst means 
receiving optical signals at substantially the same time 
the fourth means is not receiving electrical signals. 

36. The converter of claim 35, further comprising a delay 
circuit coupled to the second means, wherein the delay cir 
cuit is con?gured to delay the transmitted electrical signals 
corresponding to the received optical signals. 

37. The system ofclaim 17, wherein the logic is operable 
in the receiver mode to cause optical signals corresponding 
to the ?rst and second electrical signals to be transmitted at 
an optical transmitter. 

38. A ?ber optic converter, comprising: 
a driver operable to provide output signals for transmis 

sion to a bus when the ?ber optic converter is in a 
driver mode; 

a comparator/receiver coupled to the bus, wherein the 
comparator/receiver is operable to receive input sig 
nals from the bus when the ?ber optic converter is in a 
receiver mode; 

a mode selector, wherein the comparator/receiver is fur 
ther operable to compare the input signals received 
from the bus and to provide a?'oat signal to the mode 
selector when the comparator/receiver determines that 
the signals are?oating; and 

a light monitor coupled to the mode selector, wherein the 
light monitor is operable to determine whether or not 
the ?ber optic converter is receiving optical signals and 
to provide a light signal to the mode selector when the 
light monitor determines that the ?ber optic converter 
is receiving optical signals; 

wherein the mode selector is operable to receive the?oat 
signal from the comparator/receiver and to receive the 
light signal?om the light monitor and to place the?ber 
optic converter into either the driver mode or the 
receiver mode based on the presence of the ?oat signal 
and the light signal. 
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