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The differences between a PASSIVE WDM network and PON 
Jargon is often the problem when it comes to technology. This is very obvious when the technologies are fairly new, or similar 
technologies are utilized for the same end result. Case in point: PASSIVE WDM versus PON (passive optical networking). 
The goal of this note is to provide a quick primer on the differences and the key benefits of each, so that when the terminology 
is used, the key nuances can be highlighted so that it can be discussed effectively.  

First off: Passive WDM Networking. 
Let's break it down a bit: 

It's PASSIVE: there's no power required to the passive filters that are utilized in this sort of solution. This is noted because 
we're trying to get MORE services over the existing fiber, and the other way that's commonly used to do this is an ACTIVE 
solution, such as TDM or SONET-like services, where each service or port gets a time slot, and is actively multiplexed onto the 
medium (copper or fiber). Its WDM: Wave-division multiplexing is the magic here. A PASSIVE filter module is used that can 
take signals (or services) that are being transmitted on different wavelengths (that have been standardized by the ITU) and 
multiplex them onto a fiber optic cable. When those signals or services need to be 'separated', we call it "demultiplexing", 
the combined signals are split (much like a prism splits white light into the colors of the rainbow). Those separated signals are 
then sent out of a port, and received at the other end. It's done PASSIVELY, 
at least within the combining and splitting of the signals. 

• This is our first similarity to PON –
• The use of splitters and 'combiners' to get multiple services on and off of a fiber.
• However, the way that a PON splitter and a WDM multiplexer work are VERY different.

At the Head-End: 
A WDM multiplexer uses specific wavelengths to 'identify' each service. This is accomplished with WDM 
transceivers. 
A PON network simply uses the same wavelength for each service, or signal, but needs specialized ACTIVE 
electronics called OLTs (optical line terminals) to combine the signals meant for the customers that are 
downstream. These services are joined together electronically, but all travel on the same wavelength. 

With WDM, the individual services are 'assigned' a wavelength at the PORT. This means that the switch or router 
that originates the signal will utilize a WDM transceiver instead of a standard 1310nm or 1550nm one. From that 
point, the signal enters a PASSIVE WDM multiplexer, along with other signals on different wavelengths, and is 
totally separate from the other signals (thanks to being on a different wavelength), but on the same fiber strand. 

In a PON network, the combined signals (combined actively) are on the same wavelength, and can now be SPLIT (using a 
splitter) as many ti 
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On the Other End: 
In a WDM network, each service, or signal, is 'color-coded' so that it can be combined, or MULTIPLEXED onto a 
strand of fiber. The signals are combined, but do not interact, so it's a very useful mechanism for servicing 
multiple customers in a secure manner without worries of 'crosstalk' or other issues that occur in electrical 
communications. 
To further explain: 

If Customer A's link is using 1470nm, then the equipment at the head-end, or CO, will have a port on a 
device for that link with a 1470nm-based optic. 
The equipment at the customer site will also have a port with a 1470nm-based optic. 
That signal, along with signals on OTHER wavelengths for OTHER customers or services, all travel through 
a passive DEMULTIPLEXER and are split off individually. 
Because of the symmetrical nature of multiplexers and demultiplexers, they are usually packaged 
together in the same chassis, and are referred to as "mux/demuxes". 

With a PON network, those multiple signals are combined, like cars on a train, and transmitted at the same 
wavelength. When the signal reaches a SPLITTER, it does not strip off the individual signal 'cars' but instead 
SPLITS the signal 4, 8, 16, or 32 times. 
This results in a duplication of the same signal with reduced power – which is where the distance limitation of 
PON comes in. 
At this point, the split signal is sent into ANOTHER active device (called Optical Network Units (ONU) or Optical 
Network Terminals (ONT)) and pulls off the data that is meant for that user based on addressing. 
In the reverse (upstream), all the subscribers go through the ONU or ONT and get put together again, though not 
necessarily sequentially, and sent UPSTREAM on another wavelength, typically 1490nm. 

So, while a Passive WDM network uses OPTICS, it's not the same as the industry-term PASSIVE OPTICAL 
NETWORK for these main reasons, which should explain why we don’t refer to it as WDM-PON: 


