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Full Spectrum Fiber Terminology 
AEN 133, Revision 0  
This Applications Engineering Note is intended to clarify the water peak characteristic of single 
mode fibers.  It further addresses relevant industry standards and practical considerations when 
selecting single mode fibers for telecommunications projects. 
 
Standards Drive Network Evolution 
Historically, conventional single mode fiber had high attenuation at 1383 nm (commonly referred 
to as the water-peak) and nearby wavelengths making transmission in this part of the spectrum 
challenging (see Figure 1).  The increased attenuation results from absorption of OH ions during 
the manufacturing process. 

 
Figure 1 

Comparison of Conventional and Full-Spectrum Standard Single Mode Fiber 
 
Over time, optical fiber technology and standards evolved to meet changing network needs, to 
ensure interoperability among vendors and to ease the specification process for network 
designers.  The International Telecommunication Union standard (ITU-T G.652.D) sharply limits 
attenuation at/near the water-peak, extending the range of possible transmission signals.  In 
part, the ITU standard states the attenuation at 1383 nm must be less than or equal to the 
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attenuation at 1310 nm after hydrogen aging.  The industry commercially refers to these fibers 
as “reduced-water-peak (RWP) fibers”, “low-water-peak fibers” or “full spectrum fibers” 
(collectively RWP).  Some manufacturers may refer to a “Zero-Water-Peak” (ZWP) fiber.  Zero 
water peak is not defined by standards so it can generally be used to mean whatever a seller 
wants it to mean, as can the other terms referring to RWP.  The functional requirement for all 
such fibers according to ITU-T G.652.D is a water peak attenuation “less than or equal to the 
maximum value specified for the range 1310 nm to 1625 nm after hydrogen aging.”  Network 
operators can take advantage of this increased range of usable wavelengths by employing 
Course Wavelength Division Multiplexing (CWDM) to extend network performance.     
 
What is Course Wavelength Division Multiplexing?  
Course Wavelength Division Multiplexing combines multiples signals (wavelengths) onto a 
single optical fiber by selectively employing wavelength-specific filters. See Application 
Engineering Note 106, “Introduction to Course Wavelength Division Multiplexing (CWDM) 
Systems in the FTTx Access Space” for more details.  International standard ITU-T G.694.2 
specifies the CWDM operating grid (Table 1) which comprises 18 channels, in 20nm increments.    
 

Nominal Central Wavelengths (nm) 
1271 1451 
1291 1471 
1311 1491 
1331 1511 
1351 1531 
1371 1551 
1391 1571 
1411 1591 
1431 1611 

         
Table 1 

Practical Implications 
In practice, CWDM is almost never deployed in FTTH access applications.  Most Passive 
Optical Network (PON) standards were developed with the limitations of the water peak in mind, 
making use of only 1310 nm, 1490 nm, and 1550 nm wavelengths. 
 
However, if operators wish to future-proof their networks, they should use fibers compliant to 
ITU-T G.652.D.  Compliance of optical fiber to ITU-T standards will ensure improved 
transmission capabilities across the full spectrum of 1260 nm to 1625 nm, backwards 
compatibility with older single mode fibers, and suitability for CWDM, which further improves 
network capability. 
 
 


