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Purpose
•Baseline proposals for 802.3ck copper twinaxial cable 
specifications consistent with adopted objectives

–Tx/Rx receiver PCB insertion loss specifications
–Test fixtures PCB insertion loss specifications
–Host channel insertion loss specifications
–Channel insertion loss specifications
–Cable assembly specifications
–Test fixture specifications 
–MDI specifications
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Supporters

• Greg McSorley, Samuel Kocsis - Amphenol
• Nathan Tracy – TE Connectivity
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802.3ck Objectives

Source: http://www.ieee802.org/3/ck/P802_3ck_Objectives_2018mar.pdf

OBJECTIVES (1 OF 2)

http://www.ieee802.org/3/ck/P802_3ck_Objectives_2018mar.pdf
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802.3ck Objectives

Source: http://www.ieee802.org/3/ck/P802_3ck_Objectives_2018mar.pdf

OBJECTIVES (2 OF 2)

http://www.ieee802.org/3/ck/P802_3ck_Objectives_2018mar.pdf
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Type 100GBASE-CR, 200GBASE-CR2, 400GBASE-CR4 - baseline

• 136.8.1 Figure 136-2
• 136.10 Channel characteristics 
• 136.11 Cable assembly characteristics
• 136.12 MDI specifications
• Annex 136A (informative) 

 TP0 and TP5 test point parameters and channel characteristics 
for 50GBASE-CR, 100GBASE-CR2, and 200GBASE-CR4

• Annex 136B (normative) 
 Test fixtures for 50GBASE-CR, 100GBASE-CR2, 200GBASE-CR4,

50GAUI-1 C2M, and 100GAUI-2 C2M
• Annex 136C (normative) 

 MDIs for 50GBASE-CR, 100GBASE-CR2, and 200GBASE-CR4 
• Annex 136D (informative) 

 Host and cable assembly form factors for 50GBASE-CR, 
100GBASE-CR2, and 200GBASE-CR4

Use 136 as template 
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Type 100GBASE-CR, 200GBASE-CR2, 400GBASE-CR4 - baseline

• xxx.8.1 Figure xxx-2
• xxx.10 Channel characteristics 
• xxx.11 Cable assembly characteristics
• xxx.12 MDI specifications
• Annex xxxA (informative) 

 TP0 and TP5 test point parameters and channel characteristics 
for 100GBASE-CR, 200GBASE-CR2, and 400GBASE-CR4

• Annex xxxB (normative) 
 Test fixtures for 100GBASE-CR, 200GBASE-CR2, 400GBASE-CR4,

100GAUI-1 C2M, and 200GAUI-2 C2M
• Annex xxxC (normative) 

 MDIs for 100GBASE-CR, 200GBASE-CR2, and 400GBASE-CR4 
• Annex xxxD (informative) 

 Host and cable assembly form factors for 100GBASE-CR, 

NOTE:    The assumptions used to generate the values in the baseline 
need to be validated and therefore recognized by the inclusion 
of TBDs.  
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Type 100GBASE-CR, 200GBASE-CR2, 400GBASE-CR4 - baseline

Adopt Figure 136-2 – revised to 100GBASE
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802.3bj/by/cd - Tx/Rx receiver PCB IL

• The recommended maximum and minimum printed circuit board 
trace insertion losses are specified in

• Equation (92A–1) and Equation (92A–2), respectively. Specified 
in 92A.4 EQ(92A-1 (max) and 92A-2 (min))– referenced 110A.4
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IEEE 802.3bj/by/cd

http://www.ieee802.org/3/bj/public/may12/diminico_01a_0512.pdf
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Transmitter and receiver differential PCB IL
IL @ 12.89 GHz = 6.81 dB
IL @ 13.28 GHz = 7.00   dB
IL @ 26.56 GHz = 13.51 dB

IL @ 12.89 GHz = 1.17 dB
IL @ 13.28 GHz = 1.20 dB
IL @ 26.56 GHz = 2.32 dB

• IL @ 26.56 GHz

IL @ 12.89 GHz = Max 6.81 dB
= Min 1.17 dB

IL @ 13.28 GHz = Max 7.00 dB
= Min 1.20 dB

GHz ILpcb(max) ILpcb(min) inches (Max) inches (Min)
12.89 6.81 1.17 4.27 0.74

PCB IL @ 12.89 GHz 1.5924 dB/in
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Figure source: http://www.ieee802.org/3/ck/public/18_07/lim_3ck_01b_0718.pdf

Source: http://www.ieee802.org/3/ck/public/18_05/lim_3ck_01a_0518.pdf

Transmitter and receiver differential PCB IL

ILpcb(max)=(4.55 in*1.24 dB/in)+(2*0.68)dB = 7.00 dB
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Transmitter and receiver differential PCB IL - baseline

ILpcb(max)=0.26*(0.0694+0.4248*SQRT(25.56)+0.9322*25.56) = 7 dB

ILpcb(min)=(0.76 in*1.24 dB/in)+(2*0.68) dB = ~ 2.3 dB

IL @ 26.56 GHz = Max 7.00 dB

For 0.01 GHz ≤ f ≤  38 GHz

ILpcb(max)=(4.55 in*1.24 dB/in)+(2*0.68)dB = 7.00 dB

IL @ 26.56 GHz = Min 2.3 dB

ILpcb(min)=0.0852*(0.0694+0.4248*SQRT(25.56)+0.9322*25.56) = 2.3 dB
For 0.01 GHz ≤ f ≤  38 GHz

Adopt Tx/Rx – PCB IL with TBD
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Host Channel – Baseline

IL host connector @ 26.56 GHz = 11.5-7-2.5 = 2 dB

• Use transmitter and receiver differential printed circuit board trace 
loss max (with IL @ 26.56 GHz) slide 7.

• Note: The connector insertion loss is 1.5 dB for the mated test 
fixture. The host connector is allocated 0.5 dB for implementation 
allowance.

7.00 dB

Figure source: http://www.ieee802.org/3/ck/public/18_07/lim_3ck_01b_0718.pdf

Adopt Host Channel IL @ 26.56 GHz with TBD 
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Source: http://www.ieee802.org/3/ck/public/18_05/lim_3ck_01a_0518.pdf

Bulk Cable Assumed @ 26.56 GHz
• Bulk cable assumed =15.4-(2*1.2)-(2*1.5) = 10 dB
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Cable assembly and Channel IL - Baseline

2.3dB

2.3 dB2.3 dB

6.3 dB

2.5dB

2.5dB

17.6 dB

11.5 dB 11.5 dB

17.6+(2*11.5)-(2*6.3)=28 dB

Note: The connector insertion loss is 1.5 dB for the mated test 
fixture. The host connector is allocated 0.5 dB for implementation 
allowance.

Adopt Channel and Cable Assembly IL @ 26.56 GHz with TBD 

• Cable assembly Max IL dB @ 26.56 GHz=   10 (bulk cable) + (2*2.3) (TF) +(2*1.5) (connector) = 17.6 dB
• Cable assembly Min IL dB @ 26.56 GHz=  2.5 (bulk cable) + (2*2.3) (TF) +(2*1.5) (connector) = 10.1 dB
• Channel Max IL dB @ 26.56 GHz= 17.6 (Cable assembly) +2*11.5 (TP0-TP2)- (2*6.3) MTF = 28 dB
• Channel Min IL dB @ 26.56 GHz= 10.1  (Cable assembly) +2*11.5 (TP0-TP2)- (2*6.3) MTF = 20.5 dB
• Channel Max IL dB @26.56 GHz =10 (bulk cable)+(2*7) Host IL +(2*2) Host connector IL = 28 dB
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• Cable assembly specifications – Adopt CL136 – referenced parameters 
@ 26.56 GHz, f=0.01≤f≤38 (signaling rate 53.125 GBd).

Cable assembly – baseline

Parameter description Value Unit

Maximum insertion Loss 17.6 (TBD) dB

Minimum Insertion Loss 10.1 (TBD) dB

Minimum ERL TBD dB

Differential to Common-mode return loss Equation(TBD) dB

Differential to Common-mode conversion loss Equation(TBD) dB

Common-mode to common–mode return loss Equation(TBD) dB

Minimum COM TBD dB

Cable assembly characteristics summary

Adopt cable assembly parameters 
with TBD 
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802.3bj/by/cd - Test Fixture PCB IL

• 92.11.1.2 Test fixture insertion loss equation (92-34)

• 92.11.1.2 Test fixture insertion loss equation (92-34)
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TP0-TP3 test fixture IL - HCB

TP2
TP3

IL @ 12.89 GHz = 1.35 dB
IL @ 13.28 GHz = 1.38 dB
IL @ 26.56 GHz = 2.47 dB

Adopt TP0 or TP3 Test Fixture IL: For 0.01 GHz ≤ f ≤ 40 GHz with TBD

IL @ 12.89 GHz IL @ 13.28 GHz

1.38 dB

3.65 dB

IL @ 26.56 GHz
2.30 dB 2.50 dB

6.3 dB

• Note: The connector insertion loss is 1.5 dB for the mated test 
fixture. The host connector is allocated 0.5 dB for implementation 
allowance.  
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Cable assembly test fixture IL - MCB 

IL @ 12.89 GHz

IL @ 12.89 GHz = 1.17 dB
IL @ 13.28 GHz = 1.20 dB
IL @ 26.56 GHz = 2.14 dB

IL @ 13.28 GHz

1.38 dB

3.65 dB
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IL @ 26.56 GHz
2.30 dB 2.50 dB

6.3 dB

Note: The connector insertion loss is 1.5 dB for the mated test 
fixture. The host connector is allocated 0.5 dB for implementation 
allowance.

Adopt cable assembly test fixture IL with TBD: 
For 0.01 GHz ≤ f ≤  40 GHz

TBD
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Cable assembly test fixture reference IL

IL @ 12.89 GHz IL @ 13.28 GHz

21

IL @ 26.56 GHz
2.30 dB 2.50 dB

6.3 dB

Note: The connector insertion loss is 1.5 dB for the mated test 
fixture. The host connector is allocated 0.5 dB for implementation 
allowance

GHz dB
13.28 3.65
26.56 7.01

ILmatedTF(f)=0.899*(0.471*SQRT(f)+0.1194*f+0.002*f^2) 

GHz dB
26.56 6.3

Adopt cable assembly test fixture reference IL 
with TBD: 
For 0.01 GHz ≤ f ≤  40 GHz
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Cable Assembly COM- Baseline
• COM - consistent with methodology CL136 – signaling rate 53.125 GBd
• COM parameter values TBD 

TBD

TBD
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• Test Fixture specifications – Adopt– referenced parameters 26.56 GHz 
f=0.01≤f≤40 (signaling rate 53.125 GBd).

Test Fixtures 

Parameter description Value Unit

Maximum differential insertion Loss Equation(TBD) dB

Minimum differential Insertion Loss Equation(TBD) dB

Reference differential insertion loss Equation (slide 22) 
TBD dB

Figure of Merit(FOM) ILD Equation(TBD) dB

Minimum Differential Return  Loss Equation(TBD) dB

Common-mode conversion insertion loss Equation(TBD) dB

Common-mode return loss Equation(TBD) dB

Common-mode to differential –mode return loss Equation(TBD) dB

Integrated crosstalk noise (TBD) mV

Mated test fixtures parameters

Adopt mated test fixture parameters with TBD
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MDI/plug connector - Baseline

• References to 136C (support for 56.125 GbD - TBD)

24

100GBASE-CR 200GBASE-CR 400GBASE-CR

• Addition of MDI/plugs – TBD -

Consider: palkert_3ck_01_0918.pdf
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• Please provide inputs on values to close the TBDs.

Call to action
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