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Validation of C2M and CR physical layer test-points 
real world -vs- COM

Author: John Calvin 

Based on draft release of IEEE 802.3djTM/D1.0

Abstract: This contribution compiles efforts to bridge the physics of actual TP0v (Table 178–6), TP2 

(Table 179-7) and C2M TP1a (Table 176E-1) operations with an emphasis on J3u,  VEC, EH and EW as 

compared to what COM reports under identical conditions (Using TDMODE).   It’s an advancement of a 

similar contribution done in January with the objective of offering an existence proof that certain Jitter, 

VEC and EH targets are attainable in a real-world validation setting.  
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Equipment used in this contribution

❑M8042A PG 
❑Light 5 tap Tx de-emphasis 

❑M8067A-005-Trace 
❑22.3dB  @53.125GHZ – Trace 1 + Wilder 1mm OSFP MTF

❑30.76dB @53.125GHz – Trace 1+ Trace 2

❑2X pair of 1mm 8” phase matched cables (1.2dB each)

❑Net TP1a test channel loss 33.15dB 

❑N1000A+N1046A Sampling scope
❑Prototype Clock Recovery

❑SIRC: 60GHz 4th order Butterworth

❑Input referred noise 2e-9V²/GHz

❑UXR0802B  Real-Time scope
❑DSP/SW Clock Recovery

❑~SIRC: 60GHz 4th order Butterworth rolling off to -9dB @ 80GHZ

❑ COM Version: com_ieee8023_93a_450beta3   
❑TDMODE (PR imported from instruments, spreadsheet in supporting material)
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The draft 1.0 P802.3dj has several TBD categories in areas of key parametric measurements, due to 

a combination of inconclusive modeling or inability to physically make measurements due to 

instrument limitations.  

This contribution pairs up physical channel losses to approximate current worst case loss conditions. 

C2M channel assumptions  (https://www.ieee802.org/3/dj/public/23_11/lusted_3dj_04_2311.pdf)
• Up to 32dB IL  (M8067A-005 Trace 1 + Trace 2)

• Ref Rx: 60GHz 4th order Butterworth + input referred noise + 2-gain stage CTLE + 24 Tap FFE + 1-tap DFE (all 
parameters tuned directly with COM)

CR channel assumptions  (https://www.ieee802.org/3/dj/public/23_11/diminico_3dj_01_2311.pdf  )
• Up to 23dB IL  (Wilder OSFP 1mm fixture + M8067A-005 Trace 1)

• Ref Rx: 60GHz 4th order Bessel + 5 Tap TX FFE lightly tuned for TP0V optimization.  No Rx EQ, No Rx De-Embed
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Overview

https://www.ieee802.org/3/dj/public/23_11/diminico_3dj_01_2311.pdf


Channel  configurations used in this study:
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Closest attainable physical proxies for:
CR/TP2 targeting (HH-HL) 22.35dB
C2M/TP1a targeting (HL-HL) ~33dB
Reference : https://www.ieee802.org/3/dj/public/23_11/diminico_3dj_01_2311.pdf  pg 9      

https://www.ieee802.org/3/dj/public/23_11/lusted_3dj_04_2311.pdf pg 7

https://www.ieee802.org/3/dj/public/23_11/diminico_3dj_01_2311.pdf
https://www.ieee802.org/3/dj/public/23_11/lusted_3dj_04_2311.pdf


6P8023dj: D1: Validation of C2M and CR physical layer test-points  2024

Table 178–6 Output Jitter (Max) : TBD (TP0V)

The starting point for this setup 

is TP0d  amplitude calibration 

and jitter evaluation.  Signal 

amplitude of 750mV was the 

initial setup.  

  

Experimentation at 600mV failed 

for C2M and required 800mV  to 

lock clock recovery’s after 33dB 

of channel loss.   

Consider a TP0V J3u of 115mUI 

identical to clause 162.9.2 Tx 

Characteristics.  Real Silicon will 

be better than instrumentation. 
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Table 179–7— transmitter specifications at TP2 (Sampling)

60GHz 4’th order Bessel Reference 

Receiver.  No tuning apart from light TX 5 tap 

FFE EQ.   (Eye is very closed)

J3u could be further reduced by using COM 

to tune the TX FFE. 

23dB Channel Loss

775mV Launch Amplitude (TP0d)
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Table 179–7— transmitter specifications at TP2 (Real-Time)

60GHz 4’th order Bessel Reference 

Receiver.  No tuning apart from light TX 

5 tap FFE EQ. 

775mV Launch Amplitude

J3u-5u (L1/L2/L3 transitions)
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Table 179–7— transmitter specifications at TP2 (Real-Time)

Performing L3 and L2/L3 Jnu decomposition 

at TP2 is entirely feasible and repeatable 

measurement.   L1’s are problematic at 

23dB of loss but very consistent between 

the two instrument types used here. 

J3u-5u (L2/L3 transitions)

J3u-5u (L3 transitions)
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Table 17E-1— transmitter specifications at TP1a (Sampling)

60GHz 4’th order Butterworth Reference 

Receiver.  Tuned with COM TDMODE

800mV Launch Amplitude

This is NOT an official IEEE document.

Revision: 4.50beta3 This is a computation example for 

exploring COM and ERL  

 for projects like IEEE P802.3bj/b/bs/cd/ck with some 

exploratory extensions and is not normative or official

FOM:                17 dB

TXFFE coefficients: 1

SNR ISI:                34 dB

CTLE DC gain:       -9 dB

CTF peaking gain:  -3.4 dB

Symbol Available signal:   0.0061807

 Die to die loss =  dB 

run time = 0.412117 min 

WC All cases  PASS ... VEC = 7.494 dB

WC All cases  PASS ... EH = 5.112 mV
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COM 4.3b3 Output 
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• Efforts to test TP1a with a minimum allowable signal amplitude of 600mV exceed the sensitivity 

of contemporary test equipment. 800mV (TP0d) of signal amplitude was the minimum 

measurable after 33dB. 

• At 800mV launch, with Rx CTLE, Rx 20 tap FFE and 1 tap DFE we get 1. an open eye! 2. VEC , EW and 

EH values.   The output of the DFE with this high a gain is a bit suspect as we correlate well on VEC but 

not well on EH.   (DFE’s are non-linear, can we really believe the EH?)

• CR’s signal amplitude of 775mV works fine in a TP2 worst case setting of 23dB. 

• Jitter Decomposition may want to focus on L3 or L2/L3 combinations if clause 162.9.4 limits are retained.

• More aggressive TX FIR with 7’tap EQ tuned with COM would bring current J3u Jitter closer but will not 

match clause 162.9.4 allowable limits of   125mUI.  Either remove the single level transitions (which have 

the highest measurement error) or increase the J3u limit to 150mUI (from 125mUI). 

• Two distinct classes of instrumentation were demonstrated in this contribution with reasonable 

result correlation at TP1a and TP2, TP0v.    There are still some curious post high gain DFE eye 

height results but the use of COM as a tuning agent to extract proper “system level tuning” was a 

success. 

Summary
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Thank you
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Backup
• M8067A-005 ISI 

trace Performance
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Wilder 1mm OSFP MTF
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TP1a COM Table
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