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SONET and OTN Scramblers/Descramblers
R

Both Figure 1 and Figure 2 represent the modification done on a serial bitstream, but typically 
the design is processing words of data per clock cycle. For instance, SONET OC48 (2.48 Gb/s) 
can be processed 16 bits wide at 155 MHz, and OC192 (10 Gb/s) can be processed 64 bits 
wide at 155 MHz, or 128 bits wide at 78 MHz. The scrambler/descrambler circuit, therefore, 
needs to perform the polynomial multiple times (n times for n-bit wide data) in one clock period. 
For SONET scrambling, this is shown in Figure 4. For OTN, the algorithm needs to generate 
the same n bits of output data, but the feedback register is 16 bits, not 7, as the OTN algorithm 
is a 16-bit shift register.

Figure 2:  OTN Scrambler/Descrambler

Figure 3:  Logic Mechanism to Generate Scrambled n-bit Wide SONET Data
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