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CHROMATIC DISPERSION COMPENSATION 
SYSTEM AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a division of US. patent appli 
cation Ser. No. 11/515,331, ?led Aug. 31, 2006, Which is a 
division ofU.S. patent application Ser. No. 11/179,134, ?led 
Jul. 11, 2005, Which is a continuation ofU.S. Pat. No. 6,965, 
738, ?led May 15, 2002, Which claims the bene?t of US. 
Provisional Patent Application No. 60/372,845, ?led Apr. 16, 
2002, each of Which is hereby incorporated by reference in its 
entirety. 

TECHNICAL FIELD 

[0002] This invention relates to a dispersion compensation 
system and more particularly to a chromatic dispersion com 
pensation system for use in optical transmission systems. 

BACKGROUND 

[0003] The transmission, routing and dissemination of 
information has occurred over computer netWorks for many 
years via standard electronic communication lines. These 
communication lines are effective, but place limits on the 
amount of information being transmitted and the speed of the 
transmission. With the advent of light-Wave technology, a 
large amount of information is capable of being transmitted, 
routed and disseminated across great distances at a high trans 
mission rate over ?ber optic communication lines. 
[0004] When information is transmitted over ?ber optic 
communication lines, impairments to the pulse of light car 
rying the information can occur including pulse broadening 
(dispersion) and attenuation (energy loss). As an optical sig 
nal is transmitted over the ?ber optic communication line, the 
optical signal is transmitted at various frequencies for each 
component of the optical signal. The high frequency compo 
nents move through the ?ber optic material at different speeds 
then compared to the loW frequency components. Thus, the 
time betWeen the faster components and the sloWer compo 
nents increase as the optical signal is transmitted over the 
?ber optic communication line. When this occurs, the pulse 
broadens to the point Where it interferes With the neighboring 
pulses; this is knoWn as chromatic dispersion. Chromatic 
dispersion compensation corrects this pulse broadening. Vari 
ous chromatic dispersion compensation apparatus and meth 
ods are available. 

[0005] In US. Pat. No. 6,259,845, entitled “Dispersion 
Compensating Element Having an Adjustable Dispersion” 
and issued to Harshad P. Sardesai, a variable dispersion com 
pensation module is disclosed. In the Sardesai patent, a dis 
persion compensation module including segments of optical 
?ber of varying lengths, some of Which have a positive dis 
persion While others have a negative dispersion is disclosed. 
Selected optical ?ber segments are coupled to one another to 
provide a desired net dispersion to offset the dispersion asso 
ciated With the ?ber optic communication line. The Sardesai 
patent alloWs for this variable dispersion compensation 
model rather than provide a unique segment of dispersion 
compensation ?ber for each span. The Sardesai dispersion 
compensation module functions by interconnecting the vari 
ous length of various dispersion per kilometer ?bers so that 
the resulting total dispersion equals the dispersion of the ?ber 
optic communication line span. The Sardesai dispersion com 
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pensation module, hoWever, has a high cost in that multiple 
dispersion compensation ?bers enclosed Within the Sardesai 
compensation module may remain unused and are therefore 
Wasted When implemented in the ?eld. Further, the Sardesai 
dispersion compensation module requires excessive inter 
connectivity betWeen the various dispersion compensation 
?bers, alloWing for a greater connection loss to be experi 
enced. 
[0006] US. Pat. No. 6,275,315, entitled “Apparatus for 
Compensating for Dispersion of Optical Fiber in an Optical 
Line” and issued to Park, et al., discloses a dispersion com 
pensation method in Which dispersion compensation ?ber is 
used in conjunction With a variable dispersion module. In the 
Park patent, the variable dispersion compensation module is 
a dispersion compensation ?lter such as a re?ective etalon 
?lter. The etalon ?lter is a tunable ?lter and thus alloWs for 
variable dispersion compensation. 
[0007] The primary focus of the ?ber optic industry to 
correct chromatic dispersion has folloWed one of tWo paths. 
The ?rst path Was for the use of variable dispersion compen 
sation modules as has been disclosed in the above referenced 
patent/patent applications. A second path is to manufacture 
dispersion compensation ?bers in varying lengths to correct 
for dispersion compensation. Each varying length of the dis 
persion compensation ?ber must be inventoried requiring a 
vast amount of assets to be tied up in inventory Which is 
infrequently implemented. Therefore, any advancement in 
the ability to reduce the number of interconnectivity points 
betWeen the dispersion compensating ?bers and to reduce the 
cost incurred With the highly technical variable dispersion 
compensators and the high cost of inventory Would be greatly 
appreciated. 

SUMMARY 

[0008] A dispersion compensation system and method for 
use in an optical transmission system to compensate for sig 
nal distortion of an optical signal is provided. The dispersion 
compensation system includes a ?rst and second transceivers 
for generating and receiving the optical signal respectively. 
An optical line couples the ?rst transceiver to the second 
transceiver. A plurality of ampli?ers are coupled to the optical 
line, spaced periodically throughout the optical line forming 
span distances, Wherein the ampli?ers amplify the optical 
signal and Wherein the span distances are variable. A plurality 
of dispersion compensation modules are coupled to the plu 
rality of ampli?ers Wherein the dispersion compensation 
models include a coarse granularity module having a resolu 
tion of at least 5 kilometers coupled to a connector. The 
connector is also coupled to a ?ne granularity module having 
a resolution of one kilometer. The coarse and ?ne granularity 
modules are connected through a single connector. The 
coarse granularity modules and the ?ne granularity modules 
correct the dispersion of the optical signal accumulated in the 
variable span distance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] A better understanding of the invention can be 
obtained from the folloWing detailed description of exem 
plary embodiments as considered in conjunction With the 
folloWing draWings. 
[0010] FIG. 1 is a block diagram depicting an optical trans 
mission system according to the present invention. 
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[0011] FIGS. 2A, 2B, 2C, and 2D are graphical represen 
tations of an eye diagram of an optical signal. 
[0012] FIG. 3 is a block diagram depicting a dispersion 
compensation module according to the present invention. 
[0013] FIGS. 4A, 4B and 4C are block diagrams depicting 
exemplary ?ber combinations according to the present inven 
tion. 
[0014] FIG. 5 is a How chart of a dispersion compensation 
method according to the present invention. 
[0015] FIG. 6 is a How chart depicting the inventory reduc 
tion of dispersion compensation ?bers method according to 
the present invention. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

[0016] In the descriptions that folloW, like parts are marked 
throughout the speci?cation and draWings With the same 
numerals, respectively. The ?gures are not necessarily draWn 
to scale and certain ?gures may be shoWn in exaggerated or 
generaliZed form in the interest of clarity and conciseness. 
[0017] FIG. 1 depicts an optical transmission system 
according to the present invention. An optical transmission 
system 100 is shoWn including a transmitting terminal 102 
and a receiving terminal 104. For illustrative purposes only, 
the optical transmission system 100 is shoWn in a unidirec 
tional manner. HoWever, as is knoWn to those skilled in the art, 
the optical transmission system 100 can function in a bidirec 
tional manner Without detracting from the spirit of the inven 
tion. The transmitting terminal 1 02 and the receiving terminal 
104 are connected through optical line 106. An optical signal 
108 is transmitted over the optical line 106. Spaced periodi 
cally throughout the optical transmission system 100 are in 
line ampli?ers 110. The in-line ampli?ers 110 boost the opti 
cal signal 108 as it is transmitted over the optical line 106. As 
the optical signal 108 is transmitted over the optical line 106, 
the optical signal 108 begins to experience chromatic disper 
sion. Chromatic dispersion is the broadening of the optical 
pulse over the various frequencies of the components of the 
optical signal 108. High frequency components of the optical 
signal move through the optical line 106 at a different speed 
When compared to the loW frequency components of the 
optical signal 108. The longer Wave-length components move 
at a sloWer rate than the shorter Wave-length components of 
the optical signal 108. Therefore, the optical signal 108 pulse 
broadens over time as the optical signal is transmitted 
throughout the optical line 106. Chromatic dispersion com 
pensation is necessary to correct for this pulse broadening 
impairment. 
[0018] A controller 115 is resident in each in-line ampli?er 
110 and connects the in-line ampli?ers 110(a-e) to the optical 
supervisory channel 114 through transmission lines 118(a-e). 
The controllers 115(a-e) receive and transmit control data for 
the in-line ampli?ers 110(a-e). The controller in one embodi 
ment includes a processor, a mass storage device, a netWork 
connection and a memory (all not shoWn). HoWever, a Wide 
range of controllers are implementable Without detracting 
from the spirit of the invention. 
[0019] A dispersion compensation module 112 is coupled 
to the in-line ampli?ers 110 such that the optical signal 108 
?oWs through the dispersion compensation module 112 as the 
optical signal 108 is transmitted along the optical line 106. 
The dispersion compensation modules 112(a-e) are electroni 
cally coupled to the controllers 115(a-e) and receive control 
data from the optical supervisory channel 114 through trans 

Sep. 18,2008 

mission lines 118(a-e) via the controllers 115(a-e). As can be 
seen, dispersion compensation modules 112(a-e) are located 
at each in-line ampli?er 110(a-e) location in the optical trans 
mission system 100. HoWever, the quantity of dispersion 
compensation modules may be varied, including locating 
dispersion compensation modules at every other in-line 
ampli?er or by selecting a ?xed number of dispersion com 
pensation modules and distributing those dispersion compen 
sation modules at ?xed intervals through the optical transmis 
sion system, Without detracting from the spirit of the 
invention. Thus, in one embodiment, a dispersion compensa 
tion module 11211 is shoWn co-located With in-line ampli?er 
110a Within the optical transmission system 100. The dis 
tance betWeen the transmitting terminal 102 and the ?rst 
in-line ampli?er 110a and the distances betWeen a ?rst in-line 
ampli?ers 110 and an adjacent ampli?er 110 may vary 
according to the physical layout of the optical transmission 
system 100. Thus, the frequency of the in-line ampli?ers 110 
Within the optical transmission system 100 may vary depend 
ing upon the type of ?ber used in the optical line 106 and 
depending upon the physical terrain that the optical transmis 
sion system 100 must span. The distances betWeen the trans 
mitting terminal 102 and the ?rst in-line ampli?er 11011, the 
distances betWeen adjacent in-line ampli?ers 110 and the 
distances betWeen the receiving terminal 104 and the last 
in-line ampli?er 110e may vary and each distance de?ned is 
a spanned distance. 

[0020] Referring noW to FIGS. 2A-2D, graphical represen 
tations of the eye diagram of an optical signal are shoWn. As 
the optical signal 108 is transmitted over a standard optical 
system, a optimal pulse shape is initially transmitted. The 
optimal pulse shape can be seen in FIG. 2A. The optimal 
pulse shape forms an “eye” and represents the minimum 
amount of chromatic dispersion of the optical signal 108 
pulse. As the optical signal 108 is transmitted over the optical 
transmission netWork 100, the pulse begins to broaden as is 
shoWn in FIGS. 2B and 2C. As the pulse broadens, the dis 
tinctions betWeen separate optical signal 108 pulses become 
less discemable. As the optical signal 108 is transmitted fur 
ther along the optical line 106, the optical signal 108 contin 
ues to broaden as is shoWn in FIG. 2D. Thus, as the optical 
signal 108 is transmitted over the optical line 106, the optical 
signal 108 broadens to a point in Which the information being 
transmitted over the optical signal 108 is no longer discem 
able. Thus, the optical signal 108 requires a chromatic dis 
persion correction to maintain an adequate “eye” or pulse 
shape. 
[0021] Referring noW to FIG. 3, the dispersion compensa 
tion module according to the present invention is shoWn. 
Current dispersion compensation methodologies Which 
incorporate dispersion compensation ?bers can be classi?ed 
in tWo groups. The ?rst methodology includes the use of a 
dispersion compensation ?ber in combination With a tunable 
dispersion compensation ?lter. The tunable compensation 
?lter alloWs for the ?ne tuning of the dispersion compensation 
module to be accomplished When the exact amount of disper 
sion over a span is not knoWn. Thus, When in the ?eld, the 
installer can adjust through the interconnection of multiple 
dispersion compensation ?bers Within the tunable dispersion 
compensation module to accomplish the level of dispersion 
compensation necessary to offset the chromatic dispersion 
present in the current span. Examples of this methodology 
include US. Pat. No. 6,259,845 and US. Patent Application 
No. US200l/0009468 discussed herein. A second methodol 
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ogy requires that the exact dispersion amount of the span be 
calculated and then a single piece dispersion compensation 
?ber that exactly matches this speci?c dispersion amount be 
manufactured or obtained from a current inventory and 
installed to offset the chromatic dispersion of the span. A third 
methodology noW exists and is discussed herein. 

[0022] The dispersion compensation module 112 accord 
ing to the present invention is comprised of a coarse granu 
larity ?ber 300 and a ?ne granularity ?ber 302 interconnected 
With connector 304. The coarse granularity ?ber 300 com 
pensates for the dispersion slope of the ?ber and includes 
multiple dispersion compensation devices such as dispersion 
compensating ?ber, higher order mode devices and chirped 
?ber bragg gratings. The ?ne granularity ?ber 302 includes 
dispersion compensating ?ber, higher order mode devices 
and chirped ?ber bragg gratings but further includes the use of 
a standard single mode ?ber (SSMF). The connector 304 is of 
the type commonly knoWn to those skilled in the art for the 
connection of dispersion compensation ?bers. 
[0023] A memory 306 is physically coupled to the coarse 
granularity ?ber 300 and is coupled to the controller 115 
through communication line 312. A second memory 308 is 
physically coupled to the ?ne granularity ?ber 302 and is 
coupled to the controller 115 through communication line 
314. The memories 306 and 308, in one embodiment, are 
programmable read-only memories, preferably electroni 
cally erasable programmable read-only memories. HoWever, 
multiple memory systems are implementable Without 
detracting from the spirit of the invention. Unique identi?ers 
are stored in the memories 3 06 and 3 08 and upon a query from 
the controller 115, the unique identi?ers are transmitted to the 
controller 115 for retransmission across the optical supervi 
sory channel 114. Further, the unique identi?ers are ascer 
tainable through direct electrical connection to the in-line 
ampli?er 1 10 as Would occur by maintenance personnel in the 
?eld. The unique identi?ers alloW the maintenance personnel 
to identify the speci?c coarse and ?ne granularity ?bers 300 
and 3 02 installed in the dispersion compensation module 112. 
Upon visual inspection, the resolution of the coarse and ?ne 
granularity ?bers 300 and 302 is di?icult to ascertain. HoW 
ever, if each individual ?ber or each resolution or length of the 
coarse and ?ne granularity ?bers 300 and 302 are assigned 
unique identi?ers, the maintenance personnel only need cross 
reference the unique identi?er With a master list to distinctly 
identify the resolution of the coarse and ?ne granularity ?bers 
300 and 302. The coarse and ?ne granularity ?bers 300 and 
302 are manufactured at speci?c lengths, then inventoried 
such that through the use of only one coarse granularity ?ber, 
one ?ne granularity ?ber and one connector the dispersion 
accumulated in any standard span, Which typically has a 
range of less than 100 kilometers, can be compensated. 

[0024] In one embodiment of the present invention, the 
coarse granularity ?bers 300 are manufactured and invento 
ried at lengths Which correspond to the accumulated disper 
sion in the optical netWork 100 for lengths of 10 kilometers, 
20 kilometers, 30 kilometers, 40 kilometers, 50 kilometers, 
60 kilometers, 70 kilometers, 80 kilometers, 90 and 100 kilo 
meters. The ?ne granularity ?bers 300 are manufactured and 
inventoried at lengths Which correspond to the accumulated 
dispersion in the optical netWork 100 for lengths of l kilome 
ter, 2 kilometers, 3 kilometers, 4 kilometers, 5 kilometers, 6 
kilometers, 7 kilometers, 8 kilometers and 9 kilometers. 
Therefore for any span under 109 kilometers, the dispersion 
compensation module according to one embodiment of the 
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present invention is implemented With only one coarse granu 
larity ?ber 300, one ?ne granularity ?ber 302 and one con 
nector 304. 

[0025] In another embodiment of the present invention, the 
coarse granularity ?bers 300 are manufactured and invento 
ried at lengths Which correspond to the accumulated disper 
sions in the optical netWork 100 for lengths of 5 kilometers, 
10 kilometers, 15 kilometers, 20 kilometers, 25 kilometers, 
30 kilometers, 35 kilometers, 40 kilometers, 45 kilometers, 
50 kilometers, 55 kilometers, 60 kilometers, 65 kilometers, 
70 kilometers, 75 kilometers, 80 kilometers, 85 kilometers, 
90 kilometers, 95 kilometers, 100 kilometers. The ?ne granu 
lated ?bers 300 are manufactured and inventoried at lengths 
Which correspond to the accumulated dispersion in the optical 
netWork for lengths of —5 kilometer, —4 kilometer, —3 kilo 
meter, —2 kilometer, —l kilometer, l kilometer, 2 kilometers, 
3 kilometers, 4 kilometers, 5 kilometers. Therefore, for any 
span under 105 kilometers, the dispersion compensation 
model according to one embodiment of the present invention 
is implemented With only coarse granularity ?ber 300, one 
?ne granularity ?ber 302 and one connector 304. The bene?ts 
of such systems are the reduction of manufacturing costs, the 
reduction of inventory costs and the reduction of time neces 
sary to identify and install the dispersion compensation mod 
ule 112. 

[0026] In one prior art system in Which a single dispersion 
compensation ?ber is used to offset the chromatic dispersion 
associated With any variable span under 109 kilometers, 109 
different dispersion compensation ?ber lengths Would be 
necessary to offset the chromatic dispersion accumulated in 
various lengths varying from 1 to 109 kilometers. According 
to the present invention, only 19 various dispersion compen 
sation ?ber lengths Would be necessary to be manufactured 
and inventoried. In another prior system, a tunable dispersion 
compensation module is attached to varying lengths of dis 
persion compensation ?ber. HoWever, the cost of the tunable 
dispersion compensation modules greatly exceed the cost of 
the dispersion compensation ?ber itself and a tunable disper 
sion compensation module is necessary for each span. Fur 
ther, the tunable dispersion compensation modules require 
multiple connections betWeen various lengths of dispersion 
compensation ?bers Within the tunable dispersion module 
and therefore incur a greater amount of loss due to each of 
these multiple connections. As can be seen, the present inven 
tion provides a simpli?ed and cost effective method of pre 
paring a dispersion compensation module 112 as shoWn. 
[0027] The dispersion compensation module 112 may be 
assembled in the ?eld if the installer carries at least one each 
of the various lengths of the dispersion compensation ?ber 
according to the present invention. Alternatively, the disper 
sion compensation module 112 may be assembled at the plant 
if the chromatic dispersion of the speci?c span is knoWn. The 
dispersion compensation module 112 is then delivered and 
installed in the optical netWork by a ?eld technician. 
[0028] Referring noW to FIGS. 4A, 4B and 4C, exemplary 
block diagrams are provided shoWing the various coarse and 
?ne granularity ?bers interconnected. FIGS. 4A, 4B and 4C 
demonstrate various exemplary embodiments of the disper 
sion compensation module. In FIG. 4A, a dispersion compen 
sation module 112 is shoWn With a coarse granularity ?ber 
402 equivalent to 60 kilometers of accumulated dispersion 
connected through connector 404 to a ?ne granularity ?ber 
406 equivalent to the dispersion necessary for the accumula 
tion of 2 kilometers of dispersion. Therefore, through the use 
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of the single coarse granularity ?ber 402, the connector 404, 
and the ?ne granularity ?ber 406 the total dispersion accu 
mulated in 62 kilometers of the optical line 106 can be com 
pensated. 
[0029] In FIG. 4B, another exemplary embodiment is 
shoWn With the coarse granularity ?ber 410 equivalent to 40 
kilometers of accumulated dispersion, connected through 
connector 404 With the ?ne granularity ?ber 412 equivalent to 
6 kilometers of accumulated dispersion. Therefore, in this 
example, the dispersion associated With 46 kilometers has 
been offset through the use of the single coarse granularity 
?ber 410, ?ne granularity ?ber 412 and a connector 404. 
[0030] In FIG. 4C, an alternative embodiment is shoWn. 
The coarse granularity ?ber 416 is equivalent to the accumu 
lated dispersion of 80 kilometers. The coarse granularity ?ber 
416 is connected through connector 404 to a ?ne granularity 
?ber 418 of an accumulated —2 kilometers. The —2 kilometer 
?ne granularity ?ber 418 is typically a standard single mode 
?ber (SSMF). The ?ne granularity ?ber 418 is used to com 
pensate for the over compensation of the coarse granularity 
?ber 416. Therefore, in this example, the total distance to be 
compensated is 78 kilometers. To accomplish this, the 80 
kilometer coarse granularity ?ber 416 Was coupled to a —2 
kilometer ?ne granularity ?ber 418. The bene?ts of this com 
pensation for over compensation of the coarse granularity 
?ber include: loWer connection losses due to the connection 
of the SSMF to the coarse granularity ?ber 416 Where the 
large connector losses are experienced betWeen the connec 
tion of tWo dispersion compensation ?bers; a loWer poWer 
loss is experienced as a signal ?oWs through the SSMF as 
compared to dispersion compensation ?ber; and the SSMF is 
a loWer cost than the standard dispersion compensation ?ber. 
Other ?ber types such as non-Zero dispersion shifted ?ber and 
silica-core ?ber may be implemented as the negative ?ne 
granularity ?ber Without detracting from the spirit of the 
invention. 
[0031] The dispersion compensation module 112 may 
include one device including the coarse granularity ?ber and 
the ?ne granularity ?ber, tWo different sub-modules, one for 
the coarse granularity ?ber and one for the ?ne granularity 
?ber, or the ?ne granularity ?ber may be integrated into the 
coarse granularity ?ber through connectors or splices at 
manufacture. A Wide range of connection possibilities exist 
Without detracting from the spirit of the invention. 
[0032] FIG. 5 is a How diagram ofa dispersion compensa 
tion method according to the present invention. The process 
begins With start 500. Next, in step 502, the physical optical 
netWork path is identi?ed. The developers of the optical net 
Work system identify the route in Which the optical netWork 
path Will take over the physical terrain. Next, the locations for 
the in-line ampli?ers 110 are identi?ed in step 504. The 
location of these in-line ampli?ers 110 depend upon the 
physical terrain and the characteristics of the optical netWork. 
[0033] Next, in step 506, the various distances betWeen the 
in-line ampli?ers 110, the distance betWeen the transmitting 
terminal 102 and the ?rst inline ampli?er 110a, and the dis 
tance betWeen the last in-line ampli?er 1 10e and the receiving 
terminal 104 are identi?ed. As these distances vary, the deter 
mination of the speci?c span distance for each span is neces 
sary to determine the accumulated dispersion over that span. 

[0034] Next, in step 508, the speci?c ?ber type Which Will 
be used in the optical netWork is identi?ed. Once this optical 
?ber type has been identi?ed, the speci?c characteristics of 
this ?ber are measured or obtained and Will be used to deter 
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mine the amount of dispersion per kilometer of the optical 
netWork. The calculation to determine the dispersion for each 
span in the optical netWork is accomplished in step 510. This 
dispersion calculation depends on the speci?c span distances 
and the ?ber type and characteristics of the ?ber selected. In 
an alternative embodiment, the measurement equipment Will 
be taken out into the ?eld to directly measure the dispersion 
amount of the particular deployed span. In this embodiment, 
the accuracy of the dispersion is higher, as dispersion even in 
the same ?ber type might differ among different production 
batches and the product of span length and average dispersion 
might give a less accurate result. Once the calculated accu 
mulated dispersion for each span is determined, the coarse 
granularity ?ber type is identi?ed in step 512. The ?ne granu 
larity ?ber type is identi?ed next in step 514. The ?ber types 
are selected based upon the characteristics of the optical 
netWork ?ber and are selected based upon the dispersion 
calculations for each span. 

[0035] Next, in step 516, the coarse granularity ?ber vari 
able distances are determined. In one embodiment, the coarse 
granularity ?ber variable distances are based upon 10 kilo 
meter groupings. Therefore, the coarse granularity ?ber vari 
able distances are 10 kilometers, 20 kilometers, 30 kilome 
ters, 40 kilometers, etc. The ?ne granularity ?ber variable 
distances are identi?ed in step 518. These ?ber variable dis 
tances depend upon the total dispersion amount experienced 
over the optical netWork and may depend upon the current 
manufacturing or inventory of speci?c variable distances. 
The variable distances are determined such that one coarse 
granularity ?ber and one ?ne granularity ?ber are coupled to 
properly compensate for the accumulated dispersion of any 
span distance in the optical netWork, thus reducing inventory 
and cost levels. 

[0036] Next, in step 520, the ?ne and coarse granularity 
?bers are intercoupled to form a dispersion compensation 
module 112. The dispersion compensation module may be 
formed in the ?eld, interconnected at a assembly facility, or 
may be connected at manufacturer if the manufacturer has 
access to the speci?c variable distances. Finally, in step 522, 
the dispersion compensation module is coupled to the optical 
netWork to compensation for the chromatic dispersion accu 
mulated in each span. The process ends With step 524. 

[0037] Referring noW to FIG. 6, a method of inventory 
reduction of dispersion compensation ?bers is shoWn. The 
process begins With start 600. Next, in step 602, the required 
dispersion compensation accuracy is determined on a per 
span basis based upon transmission system modeling. Next, 
in step 604, the lengths of the ?ne granularity compensation 
?bers are determined based upon the required compensation 
accuracy per span as determined in step 602. Next, in step 
606, the lengths of the coarse granularity ?bers are deter 
mined based upon the maximum length of the ?ne granularity 
?bers and the range of dispersion that needs to be compen 
sated. For the loWest overall number of different ?ber mod 
ules, the number of coarse and ?ne granularity ?bers should 
be approximately equal. The necessary lengths are deter 
mined such that only one coarse and only one ?ne granularity 
?ber can be coupled to compensate any standard span dis 
tance. 

[0038] In one embodiment, the standard span distance is 
less than 109 kilometers. In another embodiment, the neces 
sary lengths of the coarse granularity ?bers are based upon 10 
kilometer increments and the ?ne granularity ?bers are based 
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upon 1 kilometer increments. In another embodiment, the ?ne 
granularity ?ber compensate from a —9 kilometers to a +9 
kilometers. 
[0039] Next, in step 608, the optical netWork provider 
stocks only the necessary lengths of the coarse and ?ne granu 
larity ?bers. Thus, the intermittent lengths are not manufac 
tured or inventoried and thus the inventory is reduced thus 
loWering costs of manufacture and storage. In step 609 the 
unique identi?ers for the coarse and ?ne granularity ?bers 
300 and 302 are determined. A unique identi?er is assigned to 
each individual ?ber or a unique identi?er is assigned to a 
speci?c length or resolution of the coarse and ?ne granularity 
?bers 300 and 302. The unique identi?er is stored in a 
memory device 306 and 308 and is physically attached to the 
individual ?bers. The manufactured and stored coarse and 
?ne granularity ?bers 300 and 302 can be electronically 
polled and an automatic inventory listing determined. The 
process ends With step 610. 
[0040] The foregoing disclosure and description of the 
invention are illustrative and explanatory thereof of various 
changes to the siZe, shape, materials, components and order 
may be made Without departing from the spirit of the inven 
tion. 

What is claimed: 
1. A method of reducing inventory of dispersion compen 

sation ?bers, the method comprising: 
determining respective lengths of a plurality of ?ne granu 

larity ?bers based on a dispersion compensation accu 
racy of at least one ?ber span in an optical transmission 
system; 

determining respective lengths of a plurality of coarse 
granularity ?bers based on the determined respective 
lengths of the plurality of ?ne granularity ?bers; and 

stocking the plurality of ?ne granularity ?bers and the 
plurality of coarse granularity ?bers in accordance With 
their determined respective lengths. 

2. The method of claim 1 further comprising determining 
the dispersion compensation accuracy for each ?ber span in 
the optical transmission system; 

3. The method of claim 2, Wherein a distance of each ?ber 
span is less than approximately 109 kilometers. 

4. The method of claim 1, Wherein the stocked plurality of 
?ne granularity ?bers de?nes a ?rst quantity and the stocked 
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plurality of coarse granularity ?bers de?nes a second quantity 
that is approximately equal to the ?rst quantity. 

5. The method of claim 1, Wherein the determined respec 
tive lengths of the plurality of ?ne granularity ?bers are based 
upon 1 kilometer increments. 

6. The method of claim 1, Wherein the determined respec 
tive lengths of the plurality of coarse granularity ?bers are 
based upon 10 kilometer increments. 

7. The method of claim 1, Wherein each of the plurality of 
?ne granularity ?bers are con?gured to compensate for dis 
persion in a range of —9 kilometers to +9 kilometers. 

8. The method of claim 1 further comprising manufactur 
ing the plurality of ?ne granularity ?bers and the plurality of 
coarse granularity ?bers in accordance With their determined 
respective lengths. 

9. The method of claim 1 further comprising assigning an 
identi?er to at least one of the plurality of ?ne granularity 
?bers. 

10. The method of claim 9, Wherein the identi?er corre 
sponds to the length of the respective ?ne granularity ?ber. 

11. The method of claim 9, Wherein the identi?er corre 
sponds to a resolution of the respective ?ne granularity ?ber. 

12. The method of claim 9, Wherein each assigned identi 
?er is con?gured to be stored in a memory that is con?gured 
to be attached to the respective ?ne granularity ?ber. 

13. The method of claim 1 further comprising assigning an 
identi?er to at least one of the plurality of coarse granularity 
?bers. 

14. The method of claim 13, Wherein the identi?er corre 
sponds to the length of the respective coarse granularity ?ber. 

15. The method of claim 13, Wherein the identi?er corre 
sponds to a resolution of the respective ?ne granularity ?ber. 

16. The method of claim 13, Wherein each assigned iden 
ti?er is con?gured to be stored in a memory that is con?gured 
to be attached to the respective coarse granularity ?ber. 

17. The method of claim 1 further comprising electroni 
cally polling the stocked plurality of ?ne granularity ?bers 
and the stocked plurality of coarse granularity modules to 
generate an inventory listing. 

18. The method of claim 1, Wherein determining the 
respective lengths of the plurality of coarse granularity ?bers 
is further based on a range of dispersion that requires 
compensation. 


