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• Add error correction to the uncoded bits in a 
standard 128DSQ modulation format 

• Target correction is a single error event per 
frame 

• Should re-use as much 128DSQ machinery as 
possible 

 

Goal 
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• 128DSQ contains 512 x 3 = 1536 uncoded bits = 
192 bytes 

A good fit for standard GF256 Reed-Solomon (RS256), 
which can provide error protection on up to 255 byte 
block sizes 
• For every two check bytes, RS256 can correct one byte (2+ 

symbols) and detect two errored bytes (5 symbols) 

• Minimum RS256 correction requires 2 bytes = 16 bits 

• Can reuse CRC-8, but need 8 more bits 

• Obtain these 8 extra bits by going to full PAM-16 
for the last 8 symbols of the 128DSQ frame 

 

 

128DSQ + RS256 = 128DSQ+ 
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• Take standard 128DSQ frame, and add 8 extra uncoded 
bits via transmitting 256SQ on last 8 symbols 
• 8 CRC-8 bits + 8 new bits -> 16 bits for RS256 over uncoded bits 

• Corrects any 8 bits (2+ back-to-back symbols) in frame and 
detects double in errors 
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1. Provides 2+ symbol error correction and 4+ 
symbol error detection over uncoded bits 

2. Incurs a ~0.05dB noise impairment after 
coding 

3. Utilizes standard 128DSQ Rx machinery 

4. Unlike CRC-8 corrector, adds legitimate error 
checking on payload, and superior error 
correction for a small penalty 

5. Data rate stays at 40 Gb/s, symbol rate stays 
at 3200 MS/s, and frame period stays at 80ns 

128DSQ+ 
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128DSQ Mapping 

128 DSQ Transmit Mapping 
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256SQ Mapping 

256 SQ Transmit Mapping 
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1. Maintains concept of uncoded and coded bits 

2. Maintains same LDPC LLR calculator as 
128DSQ 

Why 256SQ versus PAM-16? 
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• Need to implement PAM-16 versus 128DSQ 
DSP slicer 

• Need to implement RS (195,193) code 

• 504 x 3bits + 8 x 4bits = 193 bytes 

• Need to implement 256SQ uncoded bit slicer  

Changes From a Standard 128DSQ PCS 
Required for Implementation 
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