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Dispersion Compensating Fiber Module

K. Aikawal J. YoshidaO S. Saitohdd M. Kudoh and K. Suzuki

0000000000000 0o0o0o0oD0oo000oo000o00oD0oo0D0oo0o0Ooo0oooO0ooo
0000000000000 000000D00D00D0D0D00DO0DO0DOD OO Slope Compensating
and Dispersion Compensating Fiber : SC-DCFO 0 00000 O0O0OO0OOODOOOO SCDCFOODOO
gooooOoooooOD0ODODD0OO0OO0OO0O000000000000000000000000000
ooooo00o0oooooooooOooooooooooooOoooooooooooooooo
0000000000 oooDo0ooD0ooDO00oo0DOU0Oo0DD0OO0D0DOoDDODOoOoDDODOoOoDOOoOoODOO
000000000000 ooooooooooooooooooooooooooooooao
goooooooO0oO0oO0oU0UOoUOODOO0DODO0DDODUODODODODDODODUOUO SCDCFOOOOOOOOO
0o0o00ooooooooooooooooooooDoDoooo0oooooDoDoDoooooog

O In order to widen the bandwidth of optical fiber transmission systems, dispersion compensation for the
accumulated chromatic dispersion of the fibers is required. Currently, slope compensating and dispersion
compensating fiberd SC-DCFO modules are widely used as dispersion compensation devices. There are two
requirements for improving the performance of SC-DCF modules. The first requirement is to lower the insertion
loss of the module in optical fiber transmission systems. Low-loss SC-DCF module contributes to the relaxation
in gain requirement of optical amplifiers, which improves the noise figure of the optical amplifiers as well as
the overall performance of the optical fiber transmission systems. Downsizing of the SC-DCF module is the
other requirement. Wavelength division multiplexing transmission system consists of a large number of devices
; therefore, downsizing of each device is one of the major developmental challenges. Each of our new SC-DCF
modules has been developed to meet these requirements, and by confirming the optical characteristics and
reliability of SC-DCF module. We can ensure that each SC-DCF module has excellent performance and high
reliability.
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Fig. 1. Basic concept of compensation of accumulated dispersion.
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Fig. 2. Basic concept of chromatic dispersion compensation.
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Table 1. Optical properties of SSMF, conventional standard SC-DCF and conventional SC-DCF for compact modules.
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Fig. 3. Refractive index profile of SC-DCF.
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Fig. 4. Chromatic dispersion characteristics of SC-DCF.
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Fig. 5. Attenuation spectrum of SC-DCF.
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Table 3. Optical properties of SC-DCF modules.
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12

0000000000000 0D0000000ODOO
0000000000 80 kmO SSMF O OO SC-DCF
0oooo*oo0oooo30ooooogoo2n /A0
n/ A 0D 00000000000000000000
000000000000 000000 L«OO0DO00
0080 kmO SSMFO OO SC-DCFOODOOOOO
0000000001360 ps/nmO 000000000
0SC-DCFO 16 kmOUDODDODODOODOOOOOO
00000000009 kmOOO0ODO0OO0O0OODOOO
0000000000000000000000000
0000000000000 00000000000
000000 Ls0D0D0O0O0300200000000
00000000000 0000000000 PO 60
% 0O0OOOO0O00D0O00000000000000
08 km SSMFO OO SC-DCFOODODO 30 %O
0oo0o00000O0oooon
0sSBSOUOODODOOOO0ODOODOOOOOODOOOO
0000000000000 0000000®o00
O0O0SSMFOSC-DCFOODDODOOOODOOOO
00000000000 D0O0000O0D0O0O00O Sc-
DCFOODOD 80 kmO SSMFOOOOODODOOOOO
0000000000000 16 kmOOOO75 dBm
OoO0sBSOOODOOYO0O00D00O0O0O SC-DCFO
0000000 SC-DCFOOD 9 kmOOO0ODO SBS
00O085dBmIDOIDO0DOOODOODODODOO
O0DO0O0SC-DCFOOODOODDOODODOODOO
0000000000000 0000000000
OSSMF 80 kmODOOOODODOO No50000O00
0000000000000 070000070000
0000000000 001525 nm O 1565 nm 000
0000D000000D000000 £5ps/nmO00
0oo0o000o00Ooooood



oobooooboooooo

—Qooo —oo
20 . 100
. 15t 180
0 1.0 160
o 05+ lao O
0 O
0 0.0 20 g
E -05¢ 10 000
0 dB0 at1545 nmi +0 | 1720
-15 1-40
-20 ‘ ‘ ‘ : : -60
O 4 8 12 16 20 24
0O0O0O0ho

08UNod4DUODDODODDDODDODODUDUDOO
Fig. 8. Temperature dependence on insertion loss of No.4 module.

4000000000ag
Table 4. Test items and conditions of reliability test.
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