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Purpose
•Baseline proposals for 802.3cd 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

• Scott Sommers, Chris Roth, Tom Palkert – Molex
• Rich Mellitz – Intel
• Jon Lewis – Dell
• Ron Nordin, Brett Lane – Panduit
• Nathan Tracy – TE Connectivity
• Erdem Matoglu, Andrew Zambell – Amphenol
• Ali Ghiasi – Ghiasi Quantum LLC
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802.3cd Objectives

Source: http://www.ieee802.org/3/50G/public/objectives_50G_NGOATH_01a_0316.pdf



802.3cd Task Force 
5

802.3cd Objectives

Source: http://www.ieee802.org/3/50G/public/objectives_50G_NGOATH_01a_0316.pdf
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Tx/Rx receiver PCB IL  - Baseline

• Use transmitter and receiver differential printed circuit board trace 
loss min and max (with IL @ 13.28GHz)

- Specified in 92A.4 EQ(92A-1 (max) and 92A-2 (min))–
referenced 110A.4
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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 @ 12.89 GHz = 1.17 dB
IL @ 13.28 GHz = 1.20 dB

• IL @ 13.28 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
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Test Fixture PCB IL - Baseline

• Use TP2 or TP3 (HCB) test fixture printed circuit board reference 
insertion loss with IL @ 13.28 GHz specified in 
 802.3bj 92.11.1.2 Test fixture insertion loss equation (92-34)

- Referenced in 802.3by 110B.1.1 SFP28 TP2 or TP3 test 
fixture

• Use Cable assembly (MCB) test fixture printed circuit board reference 
insertion loss with IL @ 13.28 GHz specified in 
 802.3bj 92.11.1.2 Test fixture insertion loss equation (92-34)

- Referenced in 802.3by 110B.1.1 SFP28 TP2 or TP3 test 
fixture

IL @ 12.89 GHz IL @ 13.28 GHz
1.20 dB 1.38 dB

3.65 dB
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Test fixtures PCB IL
TP2
TP3

IL @ 12.89 GHz

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

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

IL @ 13.28 GHz
1.20 dB 1.38 dB

3.65 dB
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Host Channel – Baseline

IL host connector @ 12.89 GHz = 9.85-6.81-1.35= 1.69 dB

• Use transmitter and receiver differential printed circuit board trace 
loss max (with IL @ 13.28GHz) max

- Specified in 92A.4 EQ(92A-1 – referenced 110A.4

Host Loss budget at 12.8906 GHz 

7.00 dB

1.38 dB

10.07 dB

Host Loss budget at 13.2815 GHz 
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Cable assembly IL max and min – Baseline

Bulk cable assumed @13.28 GHz = Cable assembly IL-(2*1.20)+(2*1.07)

1.20 dB 1.20 dB

Cable assembly IL

Bulk cable assumed @13.28 GHz = Channel IL- (2*7)+(2*1.69)

7.00 dB 7.00 dB

• Use 16.06 dB @ 13.28 as maximum cable assembly IL 
• Use 802.3bj 92.10.2 Cable assembly insertion loss min equation (92–26) @ 13.28 GHz –

referenced 110.10.2 – calculated as 8.3 dB @ 13.28 GHz

Equation 92-26

Channel IL (dB)@ 
13.28 GHz

Max Cable assembly 
IL (db)@ 13.28 GHz

Bulk cable dB @ 
13.28 GHz

28.0 15.16 10.62
28.1 15.26 10.72
28.2 15.36 10.82
28.3 15.46 10.92
28.4 15.56 11.02
28.5 15.66 11.12
28.6 15.76 11.22
28.7 15.86 11.32
28.8 15.96 11.42
28.9 16.06 11.52
29.0 16.16 11.62
29.1 16.26 11.72
29.2 16.36 11.82
29.3 16.46 11.92
29.4 16.56 12.02
29.5 16.66 12.12
29.6 16.76 12.22
29.7 16.86 12.32
29.8 16.96 12.42
29.9 17.06 12.52
30.0 17.16 12.62
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http://www.ieee802.org/3/50G/public/channel/index.html
Molex_zQSFP-zQSFP_3m_26awg

NGOATH Contributed Channel Data

Molex_zQSFP-zQSFP_3m_26awg

http://www.ieee802.org/3/50G/public/channel/index.html
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Channel Insertion Loss – Baseline 

7.00 dB

1.38 dB 

Channel IL @13.28 GHz = Cable assembly IL+(2*10.07)-(2*3.65)

IL @ 13.28 GHz
1.20 dB 1.38 dB

3.65 dB

7.00 dB

10.07 dB 

• Use form of channel insertion loss equations max and min with IL @ 13.28 GHz
- Specified in 802.3bj Equation (92A–3) max and Equation (92A–5) min 
- Specified in 802.3by 110A.5 Channel insertion loss

oWhere frequency @ 13.28 GHz
+ ILChmax =  28.90 dB, ILCamax =  16.06 dB
+ ILChmin =  21.14 dB, ILCamin =   8.3 dB
+ ILHost = 10.07 dB
+ ILMatedTF = 3.65 dB

10.07 dB 
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Cable Assembly – Baseline

• Cable assembly - consistent with CL92 and CL110 – referenced parameters @ 13.28 GHz
• Use 16.06 dB @ 13.28 GHZ as maximum cable assembly IL 
• Use 8.3 dB @ 13.28 GHz as minimum cable assembly IL 

cable assembly insertion loss
•

from [0.01/0.05/0.2] ≤ f ≤ 19 GHz 
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COM- Baseline
• COM - consistent with methodology CL92 and CL110 – signaling rate 25.78125 GBd
• COM parameter values TBD 

TBD TBD

Consider: http://www.ieee802.org/3/bs/public/adhoc/elect/index.shtml
COM update for Annex 120D (CDAUI-8 C2C) 12-Jan-16 (2157k)
config_com_ieee8023_93a=CDAUI-8-C2C_D1p1_mellitz_01_0116.xls

http://www.ieee802.org/3/bs/public/adhoc/elect/index.shtml
http://www.ieee802.org/3/bs/public/adhoc/elect/11Jan_16/mellitz_02_011116_elect.zip
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• Test Fixture specifications - consistent with CL92 and CL110

• Test fixtures specified in a mated state used for testing the transmitter, the 
receiver and cable assembly measurements 

• The TP2/TP3 test fixture also known in the industry as Host Compliance Board 
(HCB) is required for measuring the transmitter specifications at TP2 and the 
receiver return loss at TP3. 

• The cable assembly test fixture also known in the industry as Module Compliance 
Board (MCB) is required for measuring the cable assembly specifications at TP1 
and TP4. 

Mated Test Fixtures

Test Fixtures
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• Test Fixture specifications – Adopt CL92 and CL110 – referenced 
parameters @ 13.28 GHz (signaling rate 25.78125 GBd).

Test Fixtures - Baseline

Parameter description Reference f(GHz) Unit

Maximum insertion Loss 92.11.3.1 0.01≤f≤25 dB

Minimum Insertion Loss 92.11.3.1 0.01≤f≤25 dB

Figure of Merit(FOM) ILD 92.11.3.1 0.01≤f≤25 dB

Minimum Return  Loss 92.11.3.2 0.01≤f≤25 dB

Common-mode conversion insertion loss 92.11.3.3 0.01≤f≤25 dB

Common-mode return loss 92.11.3.4 0.01≤f≤25 dB

Common-mode to differential –mode return loss 92.11.3.5 0.01≤f≤25 dB

Integrated crosstalk noise 92.11.3.5 (QSFP28) 
110B.1.3.6 (SFP28)

Mated test fixtures parameters
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MDI/plug connector - Baseline

• MDI/Plug connector - Single-lane 50 Gb/s PHYs for operation – copper 
twin-axial cables (reference)

- 110.11.1 Single-lane MDI connectors
+ The single-lane MDI uses the SFP+ 28 Gb/s 1X Pluggable 

(SFP28) plug and receptacle as defined in SFF-8402 and 
SFF-8432.

• MDI/Plug connector – Two-lane 100 Gb/s PHY – copper twin-axial cables 
(reference two lanes)

- 92.12.1.1 Style-1 100GBASE-CR4 MDI connectors
+ The plug connector for each end of the cable assembly 

QSFP+ 28 Gb/s 4X Pluggable (QSFP28) plugs defined in 
SFF-8665.

+ The MDI connector shall be the QSFP+ 28 Gb/s 4X 
Pluggable (QSFP28) receptacle with the mechanical mating 
interface defined in SFF-8665.
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BACKUP
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IEEE 802.3bj: 100GBASE-CR4 Specifications

http://www.ieee802.org/3/bj/public/may12/diminico_01a_0512.pdf
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Channel Insertion Loss

7.00 dB

1.38 dB 

Channel IL @13.28 GHz = Cable assembly IL+(2*10.07)-(2*3.65)

IL @ 13.28 GHz
1.20 dB 1.38 dB

3.65 dB

IL @ 12.89 GHzChannel IL @12.89 GHz = Cable assembly IL+(2*9.85)-(2*3.59)

7.00 dB @13.28 GHz

10.07 dB 9.88 dB 
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QSFP28-Mated Test Fixture – 802.3bj/802.3by Specification

• Measurements 10 MHz-40 GHz



802.3cd Task Force 
22

SFP28-Mated Test Fixture – 802.3bj/802.3by Specification

• Measurements 10 MHz-40 GHz
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QSFP28 MTF – Figure of merit – ILD

Lane FOMILD (dB)
TX1 0.075
TX2 0.045
TX3 0.039
TX4 0.044
RX1 0.067
RX2 0.046
RX3 0.042
RX4 0.053

http://www.ieee802.org/3/bm/public/jul14/plenary/diminico_01_0714_optx.pdf

http://www.ieee802.org/3/bm/public/jul14/plenary/diminico_01_0714_optx.pdf
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SFP28 - Mated test fixture specifications - ICN

http://www.ieee802.org/3/bm/public/jul14/plenary/diminico_01_0714_optx.pdf

25.78125 GBd MCB-TD-MCB-RD HCB-TD-HCB-RD

NEXT ICN (mV) 0.945 0.926

26.5625 GBd MCB-TD-MCB-RD HCB-TD-HCB-RD

NEXT ICN (mV) 0.976 0.962

http://www.ieee802.org/3/bm/public/jul14/plenary/diminico_01_0714_optx.pdf
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RX1 RX2 RX3 RX4

MDNEXT ICN (mV) 1.08 0.95 1.00 0.95

MDFEXT ICN (mV) 3.72 4.09 2.77 3.01

TX1 TX2 TX3 TX4

MDNEXT ICN (mV) 1.39/1.47 1.13 1.11 0.81

MDFEXT ICN (mV) 4.17/4.27 3.19 3.74 3.00

QSFP28 - Mated test fixture specifications - ICN

http://www.ieee802.org/3/bm/public/jul14/plenary/diminico_01_0714_optx.pdf

25.78125 GBd /26.5625 GBd
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MCB
HCBMCB

HCB

MCB
HCB

MCB
HCB

MCB
HCB

MCB
HCB

MCB
HCB

MCB
HCB

TX1,TX2,TX4

QSFP28 - Mated test fixture specifications - ICN

RX1 RX2 TX1 TX2
MDNEXT ICN 0.81 0.79 1.19 1.00
MDFEXT ICN 2.12 2.57 2.66 2.29
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CAUI/CDAUI chip-to-module interfaces
• CAUI-4 signaling rate for each lane is 25.78125 GBd1. 

• CDAUI-8 signaling rate for each lane is 26.5625 GBd2
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