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Currently observed evolution of fiber-optic access networks shows an evident trend of 
switching to symmetric transmission, combined with implementation of wavelength 
division multiplexing (WDM) techniques to increase the total information capacity of a 
single physical fiber link. The dynamic development of networks’ capacity is driven by 
continuously growing internet market, with the vast (and systematically widened) offer 
of broadband services like VoD, VOiP, data transfer, teleconferencing and teleworking, 
monitoring etc. Novel systems, in turn, require advanced, reliable, compact and cost-
effective photonic devices. 

A typical scheme of a WDM passive optical network (WDM-PON) is presented in Fig. 1 – 
a dedicated wavelength channel is assigned to each of the subscribers. The optical line 
terminal (OLT) requires a multi-wavelength transceiver that is capable of simultaneous 
broadcasting and receiving many digitally modulated signals, typically at the bit-rate of 
up to 10 bs. The optical network units (ONUs) require implementation of single-
channel transceivers, tuned to the assigned wavelength channel. 

 

Fig. 1. Typical scheme of a WDM-PON system 

So far the transmitters and the receivers for WDM-PON systems were developed in a 
traditional way, by using a set of discrete optoelectronic components, i.e. lasers, 
amplitude modulators, wavelength multiplexers, amplifiers and photodiodes. Recent 
advances in indium phosphide generic integration technology [1] enable realizing these 
devices in a novel way. Both the transmitters and the receivers can be developed as an 
application specific photonic integrated photonic circuit (ASPIC). 

Figure 2 presents a picture of a multi-channel transmitter, capable of providing up to 
four digitally modulated signals. The design uses Fabry-Perot lasers and the filtered 
feedback scheme of operation, which enables locking the lasers at specific longitudinal 
modes, determined by the transmission characteristics of the AW. Each F-P laser 
output is connected to a Mach-Zehnder modulator and the signals from all channels are 
multiplexed to a single waveguide by a second AW, with the same spectral 
characteristic as the one used in the feedback loop. The transmitter was realized using 
the technology process developed by the COBRA Research Institute [2]. Figure 2. 
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presents also measured output spectra of all four lasers. The modulators are capable of 
10 bs operation, while the measured extinction ratio is above 30 dB. 

  
Fig. 2. Picture of a four-channel transmitter and measured spectra of four Fabry-Perot 

lasers 

Fig. 3 presents a scheme of a multi-channel receiver. It comprises an arrayed 
waveguide grating (AW) acting as the wavelength demultiplexer and an array of PIN 
photodiodes for detection of the incoming digital signals. Fig. 3. presents also measured 
transmission characteristics of such an AW-based receiver, realized using Heinrich 
Hertz Institute generic foundry process [1]. 

  
Fig. 3. Picture of a six-channel receiver and measured transmission of the AWG 

demultiplexer. 

The multi-channel transmitter and receiver presented here are test circuits, realized 
using generic integration technology approach and being proof-of-the-concept devices 
which can be used for further development of a WDM-PON-dedicated solutions. The 
developed devices combine the advantages of good performance with a small size, low 
power consumption and potential of low-cost mass fabrication. 
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