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Intent
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▪ The purpose of this presentation is to share the remeasured data of 
the mated test fixture that uses connector #1 previously shown in 
mammenga_3dj_adhoc_01_25121. An additional purpose is to share 
a full set of crosstalk data for this specific mated test fixture.



Mated Test Fixture (MTF) Through Setup
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Port 1 HCBP MCBP Port 2

Port 3 HCBN MCBN Port 4

MCB
HCB

X16
Diff Pairs

X16
Diff Pairs

1.00 mm 
RF Conn

1.00 mm 
RF Conn

VNA Information:

Keysight 110 GHz VNA using Port 
Extenders, 1.00 mm cable 
(300 mm)
IFBW = 1 kHz
Frequency Start: 10 MHz
Frequency Stop: 110 GHz
Frequency Step: 10 MHz

OSFP 1.6T MTF using Connector #1

Only Wilder Technologies 
test fixtures are used.  



MTF Files in Data Package
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OSFP1p6T_Mated_File_HCB-WT32954_MCB-OCONN1_RX1.s4p

Form Factor Config MCB NameHCB Name 4-port 
touchstone 
format

File Header

Diff Pair

All touchstone files are not 
renormalized and remain at 
50-ohm port impedance.

All plots are renormalized to 
46.25-ohm port impedance.

MTF using Connector #1 
QTY 16 MTF files measured to 110 GHz
QTY 16 MTF files truncated to 67 GHz



Characterization Files in Data Package
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Measurement 
Point

OSFP 1.6T MCB

HCB

The 1x through characterization files are extracted 
from the exact HCB used in the mated 
measurement. 1x throughs are generated from the 
open-circuit measurement of each differential pair. 
The edge card fingers are included. 

QTY 16 1x Through Characterization File, HCB from MTF Conn #1

OSFP 1.6T HCB

Open-Circuit 
End

QTY 1 1x Through Characterization File

P1
P3

P2
P4

2x Through MCB Coupon

The 1x through characterization file is 
extracted from a 2x through MCB coupon 
measurement. It is not extracted from 
the exact MCB in the MTF measurement, 
but it is a representation of it.

1x Split

P1
P3

P2
P4

(MDI, MDI Pads, and vias are not included)

Average Differential Insertion Loss (53.125 GHz) = 3.59 dB Differential Insertion Loss (53.125 GHz) = 2.64 dB



Test Fixture ILdd
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110 GHz data is truncated for specification 
comparison and calculation. Full 110 GHz data 
available in data package.

Limits from IEEE P802.3dj /D2.3 

HCB ILddMCB with connector ILdd

*MCB with connector ILdd, 
calculated by subtracting HCB 

ILdd from MTF ILdd



Mated Test Fixture (MTF) ILdd
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110 GHz data is truncated for specification 
comparison and calculation. Full 110 GHz data 
available in data package.

Average Values
@53.125 GHz, 7.39 dB, Range = 0.91 dB
@58 GHz, 8.29 dB

Limits from IEEE P802.3dj /D2.3 



MTF ERL and FOMILD

IEEE P802.3dj 200 Gb/s, 400 Gb/s, 800 Gb/s, and 1.6 Tb/s Ethernet Task Force 8

MTF with Connector #1

For columns 
labeled with tfx.

tfx = 0.15 ns 
instead of 0 s

ERL Pass: 
>=9 dB

ERL tfx Pass: 
>=10.3 dB

FOMILD Pass:
<=0.15 dB



MTF ILdc and RLdc
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MTF RLcc
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MTF Crosstalk Setup

MCBHCB

Termination:
The Victim and Aggressor 
Differential Pairs, 1.00 mm
Nearest Neighbors, 1.85 mm

1.00 mm 
RF Conn

1.00 mm 
RF Conn

OSFP 1.6T MTF using Connector #1

TXin

RXout

TXout

RXin

X8
Diff Pairs

X8
Diff Pairs

X8
Diff Pairs

Signal Flow

Signal Flow

NEXT Measurements:
Aggressor    Victim
TXMCB → RXMCB

RXHCB → TXHCB

FEXT Measurements:
Aggressor Victim
RXHCB → RXMCB

TXMCB → TXHCB

Ports
1 & 3

Ports
2 & 4

Ports
1 & 3

Ports
2 & 4

VNA Information:

Keysight 110 GHz VNA using Port 
Extenders, 1.00 mm cable 
(300 mm)
IFBW = 1 kHz
Frequency Start: 10 MHz
Frequency Stop: 110 GHz
Frequency Step: 10 MHz

HCB_vic_TX1_MCB_aggr_TX2_FEXT.s4p

TX1 on HCB is Victim TX2 on MCB is Aggressor 4-port touchstone format

File Name Example:

X8
Diff Pairs

QTY 112 FEXT, QTY 128 NEXT Files 



Multiple Disturber, ICN, and Impedance Calculations

IEEE P802.3dj 200 Gb/s, 400 Gb/s, 800 Gb/s, and 1.6 Tb/s Ethernet Task Force 12

• 𝑀𝐷𝐹𝐸𝑋𝑇𝑙𝑜𝑠𝑠 𝑓 = −10𝑙𝑜𝑔10(σ𝑖=0
𝑖=610−𝑁𝐿𝑖(𝑓)/10)

• 𝑀𝐷𝑁𝐸𝑋𝑇𝑙𝑜𝑠𝑠 𝑓 = −10𝑙𝑜𝑔10(σ𝑖=0
𝑖=710−𝑁𝐿𝑖(𝑓)/10)

𝑓𝑠𝑡𝑎𝑟𝑡 = 50 𝑀𝐻𝑧
𝑓𝑠𝑡𝑜𝑝 = 67 𝐺𝐻𝑧

Equations below from the IEEE 802.3 specification 92-44 through 92-48, 178A1.3 

𝑆 = 𝐴−1(𝑆(𝑚) − 𝜌)(𝐼 − 𝜌𝑆(𝑚))−1𝐴

Reference Impedance Transform Equation (178A-4):

Multiple Disturber Crosstalk Equations (92-42, 92-43): ICN Equations (92-44, 92-46):



Multiple Disturber Plotted Data
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67 GHz
Spec Limit

67 GHz
Spec Limit



ICN Table TX
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Worst case crosstalk noise is 
highlighted in yellow.

ICN FEXT Pass:
<= 4.2 mV
Margin = 0.89 mV

ICN NEXT Pass: 
<= 1.5 mV
Margin = 0.43 mV



ICN Table RX
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Worst case crosstalk noise is 
highlighted in yellow.

ICN FEXT Pass:
<= 4.2 mV
Margin = 0.75 mV

ICN NEXT Pass: 
<= 1.5 mV
Margin = 0.27 mV



Questions
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