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Objectives/Motivations        

 10G-KR channel (including PCB and connector) has been 

evolved and advanced in the past a few years

 As the channel electrical properties got improved, their 

implications to the link signaling and solution space also 

evolved

 This study intends to carry out quantitative study and analysis 

on the solution space as channel evolves and as the data 

rate increased to 25 Gbps
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Assumptions and Scopes        

 Channel 

 10G-KR Gen1 and Gen2 

 Signal data rate

 25 Gbps

 Tx and Rx equalization capabilities 

 Tx: FIR (5-taps)

 Rx: CTLE (20 dB) + DFE (5-taps)

 Signal modulation 

 PAM-2

 Altera’s PELE simulator

 Data pattern: prbs2^7-1

 Vod: 800 mVpp 



2011 Altera Corporation

ALTERA, ARRIA, CYCLONE, HARDCOPY, MAX, MEGACORE, NIOS, QUARTUS & STRATIX

4

10G-KR Channel, Gen1 vs Gen2 (1/3)
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10G-KR Channel, Gen1 vs Gen2 (2/3)
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10G-KR Channel, Gen1 vs Gen2 (3/3)
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Gen 1 : MEGTRON-6, [Er=3.58, TanD=0.008@15GHz]

Gen 2 : NELCO4000-6, [Er=3.93, TanD=0.016@15GHz]

Gen 2 : NELCO4000-13SI, [Er= 3.32, TanD=0.01@15GHz]

Gen 2 : MEGTRON-6, [Er=3.58, TanD=0.008@15GHz]
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Gen1 Simulation Results         

 No solution can be found   
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Gen2 Simulation Results: Nelco4000-6 (1/2)         

Tx/FIR Channel CTLE
TP1 TP2

DFE

Rx
TP3 TP4

@TP4, {EW(UI), EH(v), EOA(UI*v)}=

{0.50441, 0.19000, 0.04792}
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Gen2 Simulation Results: Megtron-6 (2/2)         

Tx/FIR Channel CTLE
TP1 TP2

DFE

Rx
TP3 TP4

@TP4, {EW(UI), EH(v), EOA(UI*v)}=

{0.70943, 0.48800, 0.17310}
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Summary        

 No solution can be found for 10G-KR Gen1 channels for 

PAM-2 signaling at 25 Gbps, under EQ conditions of 5-tap Tx 

FIR, 20dB CTLE, and 5-tap DFE 

 Solutions are found for 10G-KR Gen2 channels with PAM-2 

signaling at 25 Gbps, under EQ conditions of 5-tap Tx FIR, 

20dB CTLE, and 5-tap DFE 

 To enable 25 Gbps signaling over the 10G-KR Gen1 

channels, different signaling techniques are needed (e.g., 

signal modulation with PAM-M, and M>2) 

 For 10G-KR Gen2 channels to work at 25 Gbps, no new 

modulation techniques are needed  
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