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• Analyze real signals using proposed reference receiver configurations

• Verify basic feasibility: Can we get usable measurement results?

• Begin the process of correlating simulations with physical results

• Confirm link budgets based on physical results

• Rev a1 updated on 01/20, includes jitter results from Beta DCA Software and Realtime 

Observations 

• 13dB and 16dB channel configurations
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S TA R T I N G  P O I N T:  V I E W  P G  S I G N A L S  T H R O U G H  A 

T E S T  F I X T U R E  U S I N G  S E V E R A L  E Q U A L I Z E R  C H O I C E S  
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• Data supplied by Wilder:  Differential 

Mated

• 8.69 dB loss at 26.5625 GHz
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N1000A DCA-X with N1060A 

MegaModule

M8057A Remote Head

Wilder OSFP Fixture 

(HCB+MCB mated)

TX1 Pair (Victim)

TX3 Pair (Aggressor)

TX4 Pair (Aggressor)

TX1

(victim)

TX3

TX4

TX2

M8196A AWG (Aggressor Source, 

SSPRQ)

IEEE 802.3ck Geneva.CH :  Calvin_3ck_01a_0120 



6

• M8040A with M8045A PG (M8057A Remote Head)

M 8 0 4 0 A T X E M P H A S I Z E D  U S E D  T O  O P T I M I Z E  PA M 4  AT  I N P U T  T O  O S F P F I X T U R E  

53 GBd PRBS13Q PAM4 

input signal into OSFP Fixture

53.125 Gbd, PAM4, PRBS13Q

Output Amplitude:  450 mV SE

TX Emphasis: 5-tap, 2-pre, 2-post
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F L E X D C A B E TA R E V  6 . 6  R E Q U I R E D  F O R  N E W  “ 11 2 G ”  C T L E D E F I N I T I O N  

5 tap FFE used to optimize M8040A TX emphasis. 
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F L E X D C A B E TA R E V  6 . 6 0

IEEE 802.3ck Geneva.CH :  Calvin_3ck_01a_0120 



9IEEE 802.3ck Geneva.CH :  Calvin_3ck_01a_0120 



10

Diff Amplitude:  ~ 550 mV pp

(input to N1060A, output of OSFP fixture)
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E Y E / M A S K  M O D E

➢ Open Eye at output of all equalizers

DFE – 4 tap

FFE – 5 tap, 2 pre

FFE – 5 tap, 0 pre

CTLEInput

DFE – 4 tap

FFE – 5 tap, 2 pre

FFE – 5 tap, 0 pre

CTLEInput
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J I T T E R  M O D E  R E S U LT S  O N  T X 1  D F E

CTLE:  2 gain stage, manual optimization

Butterworth:  4th Order, 39 GHz BW

DFE:  4 tap

• EH5:  32-38 mV

• EW5:  Not available
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• CTLE:  2 gain stage, manual optimization

• Butterworth:  4th Order, 39 GHz BW

• FFE, F3: 5 tap, 0-precursors (almost closed)

o EW5:  1.7 – 2.1 ps

o EH5:  14 - 29 mV

• FFE, F4: 5 tap, 2-precursors (best eye opening)

o EW5: 2.8 – 3.2 ps

o EH5: 41 – 45 mV
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Turn on 2 PAM4 Aggressors

(AWG, 500 mV, SSPRQ)
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J I T T E R  M O D E  R E S U LT S  O N  T X 1  D F E

CTLE:  2 gain stage, manual optimization

Butterworth:  4th Order, 39 GHz BW

DFE:  4 tap

• EH5:  32-38 mV (no aggressors)

• EH5:  27 – 32 mV (with aggressors)

• EW5:  Not available
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• CTLE:  2 gain stage, manual optimization

• Butterworth:  4th Order, 39 GHz BW

• FFE, F3: 5 tap, 0-precursors (almost closed)

o EW5:  1.7 – 2.1 ps (no aggressors), 1.4 – 1.75 ps (with aggressors)

o EH5:  14 - 29 mV (no aggressors), 9 – 14 mV (with aggressors)

• FFE, F4: 5 tap, 2-precursors (best eye opening)

o EW5: 2.8 – 3.2 ps (no aggressors), 2.65 – 2.9 ps (with aggressors)

o EH5: 41 – 45 mV (no aggressors), 37 – 40 mV (with aggressors)
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• 0.5 meter coaxial cables 

added to increase total 

insertion loss to ~13 dB at 

26.56 GHz
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N E W  B E TA F W  P R O V I D E S  E Y E  W I D T H  O F  D F E  O U T P U T
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• Eye Width

• 2.06, 2.08, 2.4ps
• Nominally 30% wider than 

ET, No-Butterworth

• Eye Height

• 26.6, 25.9, 31mV
• Nominally 25% higher than 

ET, No-Butterworth

A B S E N T B U T T E R W O R T H P R E - F I LT E R  ( F Y I )
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E Y E  C L O S U R E  P R E V E N T S  A N A LY S I S
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Summary
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• 53 GBd, PRBS13Q signal from M8040A BERT PG was passed through Wilder OSFP Fixture 

• Insertion Loss needs to be verified using VNA (differential measurement)

• Output of OSFP Fixture was connected to oscilloscope, and passed through 3 EQ different paths.  CTLE + 

Butterworth followed by:

1. DFE 4 tap

2. FFE 5 tap, 0 pre

3. FFE 5 tap, 2 pre

• Eye Opening was measured with no aggressors, and with 2 aggressors 

(Aggressor signals from AWG:  53 GBd, SSPRQ since PRBS31Q was not possible)

• Open eyes (small) at output of all 3 EQ models

• FFE 5 tap, 2 pre (best)

• DFE 4-tap (2nd)

• FFE 5 tap, 0 pre (3rd)

• 2 aggressors reduced eye openings by > 10% 

(compared to no aggressors)
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• Need to verify the measurements can be performed when observing signals with the loss and 

reflections that will exist in real systems

• Automate the DFE optimization (pulse response) around Annex 93A.2 for optimal phase and DFE 

tap weight. 
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