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AC common mode
Comments 506, 504, 354, 507

Table 178–6—Summary of transmitter specifications at TP0v

Table 179–7—Summary of transmitter specifications at TP2

Table 176C–2—Transmitter electrical characteristics at TP0v

Table 176D–2—Summary of host output specifications at TP1a

(There are no AC CM tolerance specifications for the above)

Table 176D–5—Summary of module input specifications at TP1a

VCMLF values:
● In clauses 178 & 179 – same as those of 802.3ck (162 & 163).
● In Annex 176C – same as 802.3ck (120F)
● In Annex 176D –

○ Host output modified from 802.3ck (it was 32 mV) to match 179
○ Module input is the same as 802.3ck (does not match host output)

VCMFB values were all 80 mV in 802.3ck
● For C2M host output, 85 mV adopted by ran_3dj_02_2405 (comment 186 

against D1.0), but module input was not updated to match

https://www.ieee802.org/3/dj/public/24_05/ran_3dj_02_2405.pdf
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AC common mode
Comments 506, 504, 354, 507

Table 176D–4—Summary of host input specifications at TP4a

Table 176D–3—Summary of module output specifications at TP4

Comment #354 suggest increasing the VCMLF limit to 0.02 V noting 
the decrease from the 802.3ck value.

● VCMLF values were modified from 802.3ck by comment #399 
against D1.2, with a detailed justification.

Comment #507 addresses VCMFB mismatch between C2M module 
output and host input.

● VCMFB reduction from 80 mV to 60 mV adopted by 
ran_3dj_02_2405 (comment 186 against D1.0)

● Host input was not updated to match.
● The suggested remedy is to use 60 mV for both.

https://www.ieee802.org/3/dj/public/24_05/ran_3dj_02_2405.pdf
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AC common mode
Comments 506, 504, 354, 507

Observations
● C2M host specifications are based on CR assumptions with some modifications due to the higher host channel loss.
● For VCMFB:

○ Host output increase to 85 mV was adopted by ran_3dj_02_2405, the rationale was “Higher AC common-mode noise can be allowed, since 
there is no additional contribution from the cable and remote host”. Also, longer host channel can have increased mode conversion.

○ Module input tolerance should match; Either increase module input tolerance to 85 mV, or decrease host output maximum back to 80 mV
○ Module output decrease to 60 mV was adopted by ran_3dj_02_2405, the rationale was “it is measured closer to the transmittter, and the host 

channel can cause large conversion to differential noise”
○ Host input tolerance should match; Either decrease host input tolerance to 60 mV, or increase module output maximum back to 80 mV

● For VCMLF the different values for PMDs (30 mV) and AUIs (32 mV) originate from 802.3ck
○ The values were finalized by comments R1-29 (PMDs and host output), R2-20 (module output). The rationale was the different probabilities 

at which the peak-to-peak is defined: 1e-4 for PMDs, 1e-5 for AUIs.
○ In 802.3dj we specify VCMLF to a probability of 1e-7 for both PMDs and AUIs, so there should be no difference.
○ Recommend increasing to 32 mV everywhere

● The reference for VCMLF in Table 178-6 is stale - it should be 179D.8.1 as in all other tables.
● Except for C2M, there are no receiver tolerance specifications. This is not new, but we may consider adding explicit specifications.

Editor’s recommendations:
● For C2M module input, change VCMFB tolerance to 0.085 V (aligning with host output)
● For C2M host input, change VCMFB tolerance to 0.06 V (aligning with module output)
● Change VCMLF maximum output to 0.032 V for KR and CR (aligning with C2C and C2M)
● Change VCMLF tolerance to 0.032 V for C2M host and module inputs (aligning with outputs)
● In Table 178–6, change the reference from 179.9.4.1 to 179D.8.1

https://www.ieee802.org/3/dj/public/24_05/ran_3dj_02_2405.pdf
https://www.ieee802.org/3/dj/public/24_05/ran_3dj_02_2405.pdf
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Reference impedance

Comments 59-62, 63, 64-66, 235, 236-239, 514, 595-599, 
606-618, 620-624 
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Reference Impedance
Comments 59-62, 595-599, 606-608, 615-617, 620, 622, 624

C# Clause SC

59, 595, 616 178 178.9.2.1.2

617 178 178.9.2.2

596, 615 178 178.10.3

60, 597, 620 179 179.9.4.7

598 179 179.5.5

61, 599, 622 179 179.11.3

62, 606 176C 176C.6.3.5

607 176C 176C.7.3

608 176D 176D.8.2

624 179B 179B.4.2

ERL
(21) These comments all propose changing the 

reference impedance R0 for ERL to 92.5 Ω 
differential.
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Reference Impedance
Comments 63-66, 514, 609-614, 618, 621, 623

C# Clause SC

63, 611 178 178.9.1

618 178 178.10

64, 612 179 179.9.3

623 179 179.9.5.3

621 179 179.11

65, 613 179 179.11.1

66, 614 176C 176C.6.2

609 176D 17D.7.2

610 178A 178A.1.3

514 179B 179B.1

Measurement (11)

These comments all propose changing the reference impedance 
to 92.5 Ω differential (for non-ERL measurements).
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D2.0 values:
● R0 = 50 Ω adopted during D1.0 comment resolution

○ COM parameter table in all clauses 
● Rd = 46.25 Ω adopted during D1.0 comment resolution

○ COM parameter table in all clauses 
● Reference impedance for differential specifications is 100 Ω since D1.0

○ Exists in PMDs: 178.9.1, 179.9.3; cable assembly: 179.11.1; C2C: 
176C.6.2

○ Not mentioned for KR channel  (178.10) nor anywhere in Annex 
176D

● Refer to slides 8-10 of 
ran_3dj_01f_2406-comment_resolution_electrical.

The numerous comments on this topic indicate a trend to change the 
reference impedance (R0) to 46.25 Ω.

- This would make all RL/ERL measurements refer to the intended 
characteristic impedance (which Rd is equal to).

- IL will show lower ILD for impedance-matched channels.

Reference Impedance

https://www.ieee802.org/3/dj/public/24_06/ran_3dj_01f_2406.pdf#page=8
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Reference Impedance
Comments 236-239

C# Clause SC

236 178 178.10

237 179 179.11.7.1

238 176C 176C.7.1

239 176D 176D.7.2

COM differential output amplitude (4) These comments propose changing COM differential output amplitudes to 
account for changing to 46.25 Ω reference impedance.

● Av from 0.385 V to 0.415 V
● Afe from 0.385 V to 0.415 V
● Ane from 0.481  V to 0.608-0.611 V

The current values were calculated (see ran_3dj_04a_2409 slide 20) as:

Av: 2*Vf(min)*Rd/(Rd+RL)=2*0.4 V * 46.25/(46.25+50)=0.385 V 
Afe: Same as A_v
Ane: 2*Vf(max)*Rd/(Rd+RL)=2*0.5 V * 46.25/(46.25+50)=0.481 V

Where RL is the load impedance (50 Ω for scopes, where vf is measured).

The calculation for the proposed values is unclear. Note also that there are no 
comments proposing to change the scope termination impedance, and it seems 
unlikely that this will happen.

https://www.ieee802.org/3/dj/public/24_09/ran_3dj_04a_2409.pdf?page=20
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Comments #235 and #610
Comment #610 suggests changing the reference 
impedance defined in 178A.1.3 from 100 Ω to 92.5 Ω

Comment #235 suggests adding to Annex 178A 
equations that change the s-parameter port reference 
impedance. No justification is provided.

However, it is observed that:
● The reference impedance for the measured 

channel s-parameters must agree with the value 
of the single-ended reference resistance 
parameter R0

● Equations proposed in #235, or their equivalent, 
would be useful to describe how to convert the 
s-parameter reference impedance to a value that 
agrees with R0

● This would allow a clause or annex to define 
whatever reference impedance is desired without 
requiring changes to Annex 178A

Editor’s recommendation:
● Response to comment #235: Implement the changes 

shown with editorial license.
● Resolve comment #610 with the response to comment 

#235.



13IEEE P802.3dj Task ForceJuly 2025

Reference Impedance
Comments 59-66, 236-239, 514, 595-599, 606-609, 611-618, 620-624

Editorial team recommendation:
● Change reference impedance for all ERL measurements to 92.5 Ω differential 

(add explicit statement in the ERL subclauses).
● Change reference impedance for frequency-domain measurements (IL, 

RLCD, RLDC, RLCC)  to 92.5 Ω diff., 23.125 Ω CM. Specify for both PMDs 
and channels/cable assemblies.

● Specify that transmitter time-domain measurements are made with a 50 Ω 
single-ended load.

● Change R0 in all COM tables to 46.25 Ω. No change in Av, Ane, Afe.
● Implement in 178, 179, 176C, 176D, as appropriate.
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SNDR

Comments 481, 351, 736, 737, 355, 356, 414, 542
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dSNDR/Reference SNDR
Comments 351, 736, 737, 355, 356, 414
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dSNDR/Reference SNDR
Comments 481, 542

Source: healey_3dj_01_2411, slide 5

If we replace dSNDR with SNDR, there will be no need for an example test fixture.

https://www.ieee802.org/3/dj/public/24_11/healey_3dj_01_2411.pdf
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Reference SNDR
Comments 481, 351, 736, 737, 355, 356, 414, 542

Editor’s recommendation:
● Implement the changes listed on this 

slide with editorial license.

CR
● Promote 179.9.4.5.1 (Measured SNDR) into 179.9.4.5 (Difference 

signal-to-noise-and- distortion ratio), renaming as required.
● In 179.9.4.5, add a table based on healey_3dj_01_2411 slide 5, adding 

preset 6 with a limit of 31 dB. Add text noting that the limits are consistent 
with the values in Table 179-18.

● Delete 179.9.4.5.2 (Reference channel transfer function) and 179.9.4.5.3 
(Reference SNDR).

● Change the specification in Table 179-7 to SNDR with “Value” referring to 
the new table.

KR/C2C
● Change the specifications in Table 178-6 and Table 176C-2 to SNDR with 

“Value” referring to the new table.
● In 178.9.2.7, eliminate the dashed list of exceptions, delete the second item 

and pull the first one into the text paragraph.
AUI C2M

● Change the specifications in Table 176D-2 and Table 176D-3 to SNDR with 
“Value” referring to the new table.

● In 176D.8.7, delete the second dashed item (“In the calculation of the 
reference channel transfer function…”) from the lists of exceptions for both 
host output and module output.

https://www.ieee802.org/3/dj/public/24_11/healey_3dj_01_2411.pdf
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ITOL & min channel loss for KR/C2C

Comments 
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COM Quantization noise

Comments #243-253 (method) 
Comments #254-261 (parameter values)
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COM quantization noise method (comments #244 to #253)

References:
[1] IEEE P802.3dj May 2025 Task Force interim meeting shakiba_3dj_01b_2505
[2] Attachment to D2.0 comment #243 8023dj_D2p0_comment_243_attachment

Straw Poll #1: 
For the quantization noise modeling in COM Annex 178A, I prefer 
the direction of: 

A. no change 
B. direct method (e.g. shakiba_3dj_01a_2505, slide 5 & 15)
C. need more information/something else 
D. abstain
(choose one) 

Results: A: 14, B: 28, C: 8 , D: 10

From minutes_3dj_2505_unapproved Comment #243

● Support for adding a quantization noise model indicated in May 2025 interim meeting straw poll #1.
● Accompanying document referred to in comment #243 is reference [2].
● Need agreement on values for new parameters.

https://www.ieee802.org/3/dj/public/25_05/shakiba_3dj_01b_2505.pdf
https://www.ieee802.org/3/dj/comments/D2p0/8023dj_D2p0_comment_243_attachment.pdf
https://www.ieee802.org/3/dj/public/25_05/minutes_3dj_2505_unapproved.pdf
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COM quantization noise parameter values (comments #254-261)

Parameter Draft 2.0
(no change)

[3] Option 1 [3] Option 2 [3] Option 3.a
[2] slides 15-18

[3] Option 3.b [3] Option 4

One-sided noise spectral 
density, eta_0

1e-8 5e-9

7.4e-9  Cl. 178
7.4e-9  Cl. 179
4.6e-9  An. 
176C
2.4e-9  An. 
176D

5e-9 7.5e-9 1e-8

Noise-equivalent 
quantization bits, N_qb

n/a

5.48  Cl. 178
5.48  Cl. 179 
6.08  An. 176C
6.37  An. 176D

6 6 6 6

Quantization clip 
probability, P_qc

n/a

(2 x DER_0)
4e-4     Cl. 178
4e-4     Cl. 179
1.34e-5  An. 176C
4e-5     An. 176D

Reference:
[3] 26 June 2025 IEEE P802.3dj Joint Electrical/Logic/Optics ad hoc shakiba_3dj_adhoc_01b_250626

Straw Poll #1: 
For the modeling of quantization noise in COM Annex 178A, I would support the 
proposed Option 3.a or Option 3.b eta_0 and N_qb values (CR/KR, C2M, C2C) in 
shakiba_3dj_adhoc_01b_250626 (page 15)
Y:  21  N: 1   NMI: 2   A:  11

Straw Poll #2:
For the modeling of quantization noise in COM Annex 178A, I prefer proposed eta_0 
and N_qb values (CR/KR, C2M, C2C) in shakiba_3dj_adhoc_01b_250626 (page 15)
(chicago rules) 
A. option 3a 
B. option 3b
C. abstain
Results:  A: 6,  B:  17,  C:   12

From 3dj_adhoc_Straw_Polls_250626

https://www.ieee802.org/3/dj/public/adhoc/optics/0625_OPTX/shakiba_3dj_adhoc_01b_250626.pdf
https://www.ieee802.org/3/dj/public/adhoc/optics/0625_OPTX/3dj_adhoc_Straw_Polls_250626.pdf
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COM quantization noise recommendations

Editor’s recommendations:
● Resolve comment #243 as follows

○ Implement the changes in 8023dj_D2p0_comment_243_attachment slides 3 to 14 with editorial license
○ Add new parameters to, and update existing parameters in, the COM tables in Clause 178, Clause 179, Annex 176C, and 

Annex 176D with the values from Option 3.b in shakiba_3dj_adhoc_01b_250626
● Resolve comments #244 to #261 with the response to comment #243.

https://www.ieee802.org/3/dj/comments/D2p0/8023dj_D2p0_comment_243_attachment.pdf
https://www.ieee802.org/3/dj/public/adhoc/optics/0625_OPTX/shakiba_3dj_adhoc_01b_250626.pdf
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KR link diagram

Comments 640, 303, 92, 304, 302
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KR Link Diagram
Comments 640, 303, 92, 304, 302
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KR Link Diagram
Comments 640, 303, 92, 304, 302

Proposed changes to 178.8.1/Figure 178-2.
● 92: Add the ILT function & SIGNAL_OK 

above PMD function.
● 302: Label “Die-to-package interface at 

TP0d. Also apply to Figure 176C-2.
● 303: Show channel going from TP0 to TP5. 

Add “MDI” at TP0 & TP5. (and in Figure 
176C-2)

● 304: Change label on die at left from 
‘device’ to ‘die’.

● 640: Change subclause title. Add sentence 
to 1st paragraph stating that the PMD is 
specified at TP0v & TP5v.
○ Note: the MDI is specified at TP0 & TP5 

(ref 178.11).



26IEEE P802.3dj Task ForceJuly 2025

KR SCMR

Comment 48
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SCMR
Comment #48

The comment proposes to align SCMR 
(eq 178-1) with SNDR (eq 179-9)

(178-1)

(179-9)

(179-7)

(179-8)

Editor’s recommendation: Implement the suggested remedy.
ran_3dj_01f_2406.pdf

Change to
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Amplitude tolerance

Comments 410, 667
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Amplitude tolerance
Comment 410 Proposed change (modified from the original response)

Additional text taken from the ITOL subclause, plus 
a reference to the test method of 174A.8.
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Amplitude tolerance
Comment 667

Existing text in 179.9.5.2:

The comment suggests clarifying that the amplitude 
tolerance requirement does not mean the receiver has 
to tolerate the maximum transmitter output voltage at 
its input (referring to the presentation ran_3dj_03_2503).

In addition, it suggests aligning the amplitude tolerance text 
to that of Annex 176D (addressed by comment #667), 
which is phrased as a specific test (pattern generator, etc.).

Assuming the response to #667 is adopted, such alignment 
would require some changes due to the existence of a 
cable assembly between the Tx and Rx.

https://www.ieee802.org/3/dj/public/25_03/ran_3dj_03_2503.pdf
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Amplitude tolerance
Comment 667

Existing text in 179.9.5.2

Proposed replacement text, based on 176D.8.11. Differences are highlighted.

Depending on the resolution of 
#666, the NOTE may also need 
to refer to the “initialize” value as 
in 176D.8.11. 
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CR host classes
C2C package classes

Comments 370, 372, 373, 362
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CR host classes
Comment 370, 372

…
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CR host classes
Comment 370, 372
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CR host classes
Comment 370, 372

The comments suggest adding references 
to Table 179A-1 in two places. However, this 
table is not a definition or specification of the 
host classes - it is only an informative 
recommendation for host design.

The host output specifications (Table 179-7) 
and the COM partial host model parameters 
(Table 179-17) are normative, and should 
not refer to this table.

The overview in 179.1 provides the context 
of having three host classes and their 
combinations with cable assembly classes.

Editor’s recommendation: reject both comments.
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CR host classes
Comment 373

The table was added by the response to comment #92 against D1.2
(See slide 7 in ran_3dj_02a_2411)
The values were chosen such that:
ILdd(Partial host channel) + ILdd(reference MTF) = ILdd(TP0d to TP2)

https://www.ieee802.org/3/dj/public/24_11/ran_3dj_02a_2411.pdf#page=7
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C2C package classes
Comment 362

…

The existence of two package classes is stated in the last paragraph of 
176C.3.

Table 176C-7, mentioned in the suggested remedy, contains reference 
package model parameters. It is not a definition/specification of the 
package classes and should not be referenced.

Similar text appears in 178.1, the “Overview” subclause.
It makes sense to move this text into the overview 176C.1.

Editor’s recommendation:
ACCEPT IN PRINCIPLE.
Move the last paragraph of 176C.3 to 176C.1, with editorial license.
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ERL Tfx

Comments 139, 361 
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ERL Tfx
Comments 139, 361

This comment is specifically about the span of Tfx in a cable 
assembly test fixture (aka MCB).

This comment seems to address both MCB and HCB.
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ERL Tfx
Comments 139, 361

Possible time-gating options in an MCB/CATF:

(Top of Figure 179A–1)
B: Receptacle mating point 
(Cable/HCB pads/Gold Fingers)

A: MCB connector pads

Discussion points:
● ERL for cable assembly / module should include 

anything that is not included in the host.
● For host ERL: “the test fixture delay is defined as the 

propagation delay between the test connector and the 
host-facing connection, excluding the mating interface 
discontinuity”
○ The receptacle is excluded from Tfx, thus included 

in the host

● Option A would make the ERL dependent on the MCB’s 
receptacle
○ But Tfx is relatively well-defined and easy to measure

● Option B would reduce the dependence
○ Measurement of Tfx may require mating the MCB to a 

cable or HCB

(from Figure 179A–1)

Tfx

C: Somewhere else?

For Adee Review
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ERL Tfx
Comments 139, 361

Editor’s recommendations (based on option B):

In 179.11.3, change from:
“The test fixture delay is defined as the propagation delay between the test connector and the 
cable-facing connection, excluding the mating interface discontinuity”
To:
“The test fixture delay is defined as the propagation delay between the test fixture’s coaxial 
connector and the mating point with a cable assembly or a TP2 or TP3 test fixture”.

In 176D.8.2 change from:
“For module input and output ERL, the test fixture delay is defined as the propagation delay 
between the test connector and the module-facing connection, excluding the mating interface 
discontinuity.”
To:
“For module input and output ERL, the test fixture delay is defined as the propagation delay 
between the test fixture’s coaxial connector and the mating point with a module or an HCB”.

Change other instances of “test connector” to “test fixture’s coaxial connector”.
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CR Test Fixture

Comments 658,289,594,601,513,512,600  
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CR Test Fixture
Comments 658

For Adee Review

(Top of Figure 179A–1)MCB connector pads

CR Test Fixtures are meant to be used to measure and 
assess cable assembly compliance, Clause 179.

Discussion points:
● Is the text “Paddle / Wire Termination” in the Figure 

clear, and useful?

Ambiguous Test Point

Receptacle mating point 
(Cable / HCB pads / Gold Fingers)

MDI receptacle interface

Paddlecard / DAC wire termination
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CR Test Fixture
Comments 289, 594, 601, 513

For Adee Review

CR Test Fixtures are meant to be used to measure and 
assess cable assembly compliance, Clause 179.

Annex 179A is informative and Annex 179B is normative

The Figures to the left are in Annex 179A, 
while the equations that derive 5.95dB and 3.8dB are in 
Annex 179B

Discussion points:
● It is critical that CR test fixtures are quantifiable and 

have consistent quality across implementations. We 
have introduced a new way of allocating budget in 3dj. 
Is this working?

● Would Eq. 179B-2 be better suited for Annex 179A?

(Top of Figure 179A–1)MCB connector pads

Ambiguous Test Point

Receptacle mating point 
(Cable / HCB pads / Gold Fingers)

MDI receptacle interface

Paddlecard / DAC wire termination
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CR Test Fixture
Comments 513, 512, 600

For Adee Review

(Bottom of Figure 179A–1)

CR Test Fixtures are meant to be used to measure and 
assess cable assembly compliance, Clause 179.

Annex 179A is informative and Annex 179B is normative

The Figures to the left are in Annex 179A, 
while the equations that derive 5.95dB and 3.8dB are in 
Annex 179B

MCB connector pads

Ambiguous Test Point

Receptacle mating point 
(Cable / HCB pads / Gold Fingers)

MDI receptacle interface

Discussion points:
● Is a process that requires both an MCB and an HCB (MTF) 

any better at providing a requirement for an MCB or HCB 
independently?

● How should we address nomenclature like “gold fingers” 
and “fixture printed circuit board”
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