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Jitter operations (179.9.4.7) at TP1a (33dB)   Version 1.4
Presented to IEEE P802.3dj Task Force 09/16/2024

Associated comments: 175,176, 178, 179   

Author: John Calvin 
Contributors: Ahmad El-Chayeb, Jorge Pires, David Gines, Mike Beyers, Luis Boluna, Ryan Chodora
Based on draft release of IEEE P802.3djTM/D1.0/1.1/1.1 Comments

Abstract: Performing 802.3dj clause 179.9.4.7 jitter operations have advanced with new measurement 
capabilities. This contribution summarizes jitter operations near 33dB through a conformant MTF and 
High Host loss serial configuration. 
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Instrumentation used in this contribution

❑M8042A/M8050A PG 
❑ 5 Tap Tx de-emphasis (-.004, .013, -.056,.843, -.082, -.002, 0)
❑1000mV Tx differential amplitude

❑M8067A-005/003-Trace (1mm)
❑31.1dB @53.125GHz – (35mm + 185mm Traces )
❑2X pair of 1mm 8” phase matched cables (1.2dB each)
❑Net TP1a test channel loss 33.5dB 

❑UXR 1104B  Real-Time scope
❑DSP/SW Clock Recovery
❑~SIRC: 60GHz 4th order Bessel Thomson rolling off to -9dB @ 90GHZ

❑N1000A+N1046A Sampling scope
❑Prototype Clock Recovery
❑SIRC: 60GHz 4th order Butterworth
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May 2024 (P802.3dj D1.0) reviewed Jitter and VEC operations at TP2 (~27dB)
  Instrument grade ISI structures.. SDD22 < -15dB
 12Edge Jitter operations (instrument grade ISI structures.. SDD22 < -15dB)
  ✓  Physical CDR
  ✓  Oversampled/DSP CDR 
 VEC operations
  1E-5 VEC    ✓1E-3 VEC 

July 2024 (P802.3dj D1.1) we repeated the above operations at TP1a (~33dB)
  Instrument grade ISI structures.. SDD22 < -15dB
 12Edge Jitter operations (instrument grade ISI structures.. SDD22 < -15dB)
   ✓ Physical CDR
   ✓ Oversampled/DSP CDR
 VEC operations, not so successful (~12dB). 
    1E-5 VEC 1E-3 VEC ✓1E-2VEC

September 2024 (Objectives)   << This presentation
 Examine Jitter operations with a  MTF in the higher TP1a loss profile
 Discuss Return Loss implications and degrees of Jitter decomposition failure
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Overview

IEEE%20https:/www.ieee802.org/3/dj/public/24_05/calvin_3dj_01b_2405.pdf
https://www.ieee802.org/3/dj/public/24_07/calvin_3dj_01b_2407.pdf
https://www.ieee802.org/3/dj/public/24_07/calvin_3dj_02a_2407.pdf


IEEE 802.3dj D1.1  TP0d->TP1a loss

https://www.ieee802.org/3/dj/public/23_11/lusted_3dj_04_2311.pdf pg 5 (32dB)
https://www.ieee802.org/3/dj/public/24_07/ran_3dj_01b_2407.pdf  pg 10 (34dB)
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32-34dB

https://www.ieee802.org/3/dj/public/23_11/lusted_3dj_04_2311.pdf
https://www.ieee802.org/3/dj/public/24_07/ran_3dj_01b_2407.pdf
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Laboratory grade ISI structures compared to MTF based structure
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ET Jitter (4BT-60GHz , Explicit Clock*, 33dB/MTF)
*Phase detection after 33dB is still under development. 

Precision 12Edge, TP1a Jitter decomposition is working well here. 
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Name Source To L0 Status To L1 Status To L2 Status To L3 Status
J3u (All) D4C 230 mUI Correct (n/a) (n/a) (n/a) (n/a) (n/a) (n/a)
J3u (R03/F30)D4C 91 mUI Correct (n/a) (n/a) (n/a) (n/a) (n/a) (n/a)
From L3 D4C 93 mUI Correct 125 mUI Correct 250 mUI Correct (n/a) (n/a)
From L2 D4C 127 mUI Correct 248 mUI Correct (n/a) (n/a) 260 mUI Correct
From L1 D4C 242 mUI Correct (n/a) (n/a) 242 mUI Correct 120 mUI Correct
From L0 D4C (n/a) (n/a) 198 mUI Correct 118 mUI Correct 89 mUI Correct
Jrms (All) D4C 27.5 mUI Correct (n/a) (n/a) (n/a) (n/a) (n/a) (n/a)
Jrms (R03/F30)D4C 14.0 mUI Correct (n/a) (n/a) (n/a) (n/a) (n/a) (n/a)
From L3 D4C 14.3 mUI Correct 19.0 mUI Correct 37.5 mUI Correct (n/a) (n/a)
From L2 D4C 19.8 mUI Correct 37.0 mUI Correct (n/a) (n/a) 39.0 mUI Correct
From L1 D4C 36.5 mUI Correct (n/a) (n/a) 37.0 mUI Correct 18.2 mUI Correct
From L0 D4C (n/a) (n/a) 30.5 mUI Correct 18.2 mUI Correct 13.7 mUI Correct
EOJ (All) D4C 17 mUI Correct (n/a) (n/a) (n/a) (n/a) (n/a) (n/a)
EOJ (R03/F30)D4C 7 mUI Correct (n/a) (n/a) (n/a) (n/a) (n/a) (n/a)
From L3 D4C 1 mUI Correct 4 mUI Correct 4 mUI Correct (n/a) (n/a)
From L2 D4C 16 mUI Correct 6 mUI Correct (n/a) (n/a) 8 mUI Correct
From L1 D4C 6 mUI Correct (n/a) (n/a) 17 mUI Correct 5 mUI Correct
From L0 D4C (n/a) (n/a) 1 mUI Correct 9 mUI Correct 7 mUI Correct



Channel  configuration and Real-Time instrument used in this study:
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Closest attainable physical proxies for (35mm + 185mm)
C2M/TP1a targeting (HL-HL) ~33dB
Reference : https://www.ieee802.org/3/dj/public/23_11/lusted_3dj_04_2311.pdf pg 5

53.125Ghz

33.5dB

PR ->SR ->IR->(FFT) => 

https://www.ieee802.org/3/dj/public/23_11/lusted_3dj_04_2311.pdf


RT Jitter (4BT 60GHz BW , 1’st order PLL)
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Instrument grade 
SDD11 < -15dB
SDD21 33.5dB

✓



RT Jitter (4BT 60GHz BW , Constant Rate Clock)
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Actual MTF + ISI (1mm)
SDD11 < -10dB
SDD21 33.5dB
Generator set to 1200mV
  





RT Jitter (4BT 60GHz BW , PLL)
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Actual MTF + ISI (1mm)
SDD11 < -10dB
SDD21 33.5dB
Generator set to 1200mV





Output jitter (max) analysis/ Possible ERL 
connection (Tfx set to 0,  Only applicable to C2M Nbx is the effect of the equalizer.
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The OSFP MCB/HCB 
assembly has a SDD11 
of nominally -10dB and 
an ERL of 8.49dB. 

Is this low enough?  
There is an existence 
proof of Jitter 
decomposition running 
well when it’s < -16dB. 

RT Instrument CDR’s 
“should” and will 
eventually work under 
these conditions, but
 it’s not ready today. 

ET CDR is also work in 
progress

COM: New Entries
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Summary

• The high-loss TP1a channel condition presents instrumentation with a few jitter decomposition 
challenges.   While the final maximum ERL for a TP1a is still a TBD, the results suggest a 
sensitivity to this value being 8.49 (< 10dB).   It’s unclear where this problem clears, but it does 
not exist at 23dB

• With a 23dB ERL and a SDD11 of < -15dB  1’st order PLL operation and subsequent jitter 
decomposition work well (Page-10)

An analysis and planned improvements to the PLL/CDR system are underway, as this 5dB 
difference SDD11 should not trigger a jitter decomposition failure.   The fact that changing from a 
1’st order PLL to a constant-rate recovery method indicates the failure is not in the jitter, rather it’s 
the PLL system.
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Thank you
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Backup
• M8067A-005 ISI 

trace Performance
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• Tx: 300 mV SE amplitude. 106.25GHz clock recovery. PRBS13Q (IEEE/PRBS13Q_Lane0_bit). 
4PAM Gray coded. No de-emphasis. No impairments. 

• Channel: 35 mm ISI board (approx.. 6.5 dB channel loss at 53 GHz counting cables).
• Real-Time instrumentation test case.
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Backup “Support of 178.9.2 Transmitter characteristics”  
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27dB
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27dB Jitter detail

A typical physical layer validation screen shot is presented in this screen shot illustrated above, as the Jitter 
decomposition traditionally emphasizes all 12 of the available PAM4 transitions.   For P802.3dj the draft 
specifications emphasize a limited set of 0 to 3 and 3 to 0 transitions.     In this example the J4u03 reported 
value is 97mUI against a typical spec limit of nominally 135mUI.  JRMS03 is reporting 14.3mUI against a 
nominal  limit of 23mUI and the EOJ03 value of 13mUI against a nominal limit of 25mUI. 
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COM 4.5b3 analysis of MTF + ISI = 33.5dB.  ERL 8.496dB
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COM 4.5b3 analysis of ISI + ISI = 33.5dB.  ERL 23.337dB
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C2M COM Spreadsheet (1/2)
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C2M COM Spreadsheet (2/2)
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