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TP4/TP4a FE channel
comment 211, 212 (part 1

Comment Type TR

Froposed Response

TP4...
Gl 120G S0 1206G.3.2 F224 L 30 &
Ghiasi, Ali Ghiasi Quantumifinghi

Comment Stafuz D

The reference 4T equalizer given that TP4 near end and far end are measured with near
ideal MCB vs host channels with via, need to consider impaiment due to long barrel vias.

SuggestedRemedy

ghiasi_02_0&20 investigates use of C0/C1 as in the CR methodolegy as one option, this
method may result wariation in the measurement due to interference but perhaps a better
method is to increase eta_0 from 4.1E-8 to account for the board impairments. Eta_0 at
TP4 mear end is increased by 5x to account shart chanmel impairments and ata_D at TP4
far end increased by 2x from 4.1E-8. The contribution show that increasing eta_0D is a
viable opticn. The 3rd option is just keep eta_0 at 4.1 E-8 without COACT but instead
reduce VEC and increase WED. 1st option - increase eta_0, 2nd option - tighten the limit
on VEOWEC with eta_0=4_1E-8. 3rd optlion - add CO/C1.

Reszsponse Sfafuz W
PROPOSED REJECT.

It appears that the comment is proposing modifications to the reference receiver used for
measurement of the module output (TP4) eye cpening paramesters.

For task force discussion to determine if a modification is required and if so which form of
medification to implement.

Related to TP4a comment #212.

Pending review of the following presentation:
hitp:/heraner.ieeeB02 org/3/ckipublic/20_07/ghiasi_3ck_02_0T720.pdf

Related to #1595,

2020/7/28

TP4a...
cl 120G 5C 120G.3.3.2 P 227 La7 #
Ghiasi, Ali Zhiasi Quantum/Inghi

Comment Type TR Comment Stafus D

The reference 4T equalizer will be calibrated with ideal HCB-MCEB vs host channels with
lomg barrel via, need to make sure the host is not over stressed given that host channel
has mare impairments.

SuggestedRemedy

ghiasi_02_0620 investigates use of C0/C1 as in the CR methodolegy as one option, this
method may result variation in the measurement due to interference but perhaps a better
method is to increase eta_0 from 4.1E-8 to account for the board impairments. Eta_0 at
TP4 near end is increased by Sx to account short channel impairments and eta_0 at TP4
far end increased by 2x from 4.1E-8. The contnbution show that increasing eta_0 is a
viable option. The 3rd option is just keep eta_0 at 4.1 E-2 without C0/C1 but instead
reduce WVEC and increase WED. 1st oplion - increase eta_0, 2nd option - tighten the imit
on VEOWEC with eta_0=4.1E-8, 3rd option - add C0MC1.

Proposed Response
PROPOSED REJECT.

Rezsponse Sfafuz W

It appears that the comment is proposing madifications to the reference receiver used for
measurement of the host stressed input (TP4a) eye opening parameters.

For task force discussion to determine if a modification is required and if so which form of
modification to implement.

Related to TP4 comment #211.

Pending review of the following presentation:
http:ihvraner ieesB02 org/3ckipublicf20_07/ghiasi_3ck_02_0720 pdf

IEEE 802.3ck Task Force



TP4/TP4a FE channel
comment 211, 212 (part 2)

Slide 3 of
http://www.ieee802.org/3/ck/public/20 07/ghiasi 3ck 02a 0720.pdf

SR proposes enhancements to account for reflections in a real host Module to ASIC Test Methodology Comments 211 and 212

channel.
O Unlike ASIC-Module the Module-ASIC output at TP4 and TP5 measured with compliance board and

reference trace typically has COM >6 dB dB with 4T DFE receiver
Optlons prOpOSGd: — If one replaces module compliance board with realistic host with long barrel via and a short stub then COM

#1 increase eta_0, retain channel and EH/VEC values can drop by 2 dB » o
- — COM can drop to 2-3 dB for realistic channel if one include the ASIC package

#2 tlghten the limit on VEO/VECZ retain channel and Eta_o O The method of benartsi_3ck_01a_0719 for CR link have been studied for module-chip TP4/farend
#3 add CO/C1 to the channel, retain eta_0 and EH/VEC values measurements with (C0, C1)= (29, 19 fF)
— TP4 is measured directly without CO/C1

S ifi r r d d n |d 3 £ — TP4 farend is measured with C0/C1
PECITICS are proviaed on slide 5 0 — Benartsi method applied to C2M require CO/C1 be cascaded with the module S4P but actual measurement

http://www.ieee802.org/3/ck/public/20 07/ghiasi 3ck 02a 0720.pdf ignores the interaction between module and CO-TL-C1

— CO-TL-C1 in effect is a low pass filter plus some interaction between C0-C1

- - d Analt t thod without ab i d itivity to reflectionis to i ta_0t tf
The value 4.1E-8 chosen is already inflated to account for module An alterhate methed ithout sbot ssueand senitity o relection s o increaseeta_0tosecountfor

input receiver package parasitics. — Eta_0increased to 4x of TP1a noise (4.1E-8) at TP4 nearend to account for the host
— Eta_Oincreased to 2x of TP1a noise (4.1E-8) at TP4 farend account for the host.

A. Ghiasi IEEE 802.3ck Task Force
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TP4 NE/FE eye definition

comment 130, 228 (part 1)

Gl 120G EC 120G.3.2 F 224 L 36 #
Hidaka, Yasuo Credo Semiconductor
Comment Type TR Comment Stafuz D

The near-end eye and far-end eye of module output characteristics (at TP4) are not well
defined. Table 120G-3 refers to 120E.3.3.2.1 for far-end eye height, but 120E.3.3.21 s
host stressed input test.

SuggestedRlemedy

Add a sub clause describing near-end and far-end eys in 120G.3.2.1, similar to
120E.3.2.1.1 like the following:

The near-end eye is measured using the method im 1206.5.2.

For the far-end eye, the signal measured at TP4 is first convoheed with a host channel
(~8.6 dB loss at Myquist) that represents the waorst case channel loss with some reflection
im the host frace. The host channel is the host receiver PCB signal path S*HOSPR)
defined im 182.11.7.1.1 with an exception to use z_p = 2447 mm. The methods in
1205.5.2 and TED are then used to measure eye height, eye width, vertical eye closure,
and far-end pre-cursor 151 ratio.

Change the references in Table 1205-3.

Froposed Responze Response Stafuz W
PROPOSED ACCEPT IN PRINCIPLE.

For task force discussion.

! 120G SC 120033321 F 229 L15 #
Ran, Adee Imtel
Comment Type T Caomment Status D

"The far-end eye height and vertical eye closure are measured according to the method in
120G.5.2"

The methad in 120G.5.2 describes a "reference receiver” using COM method (references
to B3A) and parameters in a table. it is perhaps suitable for analyzing a directly measured
signal (near-end), but does mot mention anything about far-end.

Im comparnsan, the reference receiver for 50G C2M is defined im 120E.3.2.1.1, and for the
far-end measurement it includes a loss channel:

"The signal measured at TP4 is first convolved with a loss channel (~8.4 dB loss at
Myquist) that represents the worst case channel loss. The loss channel is the host trace
defined in 82.10.7.1.1 with Zp = 151 mm."

In crder to define far-end measurements, some loss channel has to be included.

Using a convolution may not capture possible effects of reflections from that channel
towards the HCB/MCE. It would be preferable to include a physical loss channel in the
measurement (as done e.g. in the CR receiver test, see 110.8.4.2.2). However, chamging
the methodolegy from 120E may require more consensus, so the suggested remedy is to
continue using a computational chanmel.

The host channel model in clause 162 is updated from the one in clause 92 (referenced by
120E) to include more capacitances and different loss parameters. The length should be
set to create a 16 dB loss at 268 58 GHz. Calculation yislds 407 mm.

SuggestedRemedy

Add a paragraph after the existing one in 120G.5.2 with the following text:

For the far-end measurements, the signal measured at TP4 is first convolved with a loss
channel that represents the maximum host board loss, and then processed by the
reference receiver. The loss channel is the host trace defined in 162.11.7.1 with Zp = 407
PP,

Froposed Regponse Rezponse Shatus W

PROPOSED ACCEPT IN PRINCIPLE.

For task force review.

2020/7/28 IEEE 802.3ck Task Force



TP4 NE/FE eye definition
comment 130, 228 (part 2)

For the host length:
#130 proposes 244.7 mm
#228 proposes 407 mm

Proposed response for #130 (#228 points back to #130)
PROPOSED AIP.

Based on previous discussions, there does not seem to be consensus to include reflections on the
host trace. Nor does the suggested remedy provide a method or criteria for this. For this a revised
eta0 value or reflection method may be proposed for the next draft.

Add a new subclause describing near-end and far-end eyes in 120G.3.2, similar to 120E.3.2.1.1,
as follows:

“The near-end eye is measured using the method in 120G.5.2.

For the far-end eye, the signal measured at TP4 is first convolved with a host channel

(~9.6 dB loss at Nyquist) that represents the worst case channel loss. The host channel is the host
receiver PCB signal path S*(HOSPR) defined in 162.11.7.1.1 with the exception that z_p =
<value> mm. The methods in 120G.5.2 and TBD are then used to measure eye height, eye width,
vertical eye closure, and far-end pre-cursor ISI ratio.”

Change the references in Table 120G-3 to point to the new subclause.

Implement with editorial license.

2020/7/28 IEEE 802.3ck Task Force

162.11.7.1.1 Channel signal path

The scattering parameters of the channel signal path from TP0 to TP3 are calculated nsing Equation (162-12).
The transmitter and receiver PCB signal paths are denoted as SHOSTP 2ng SHIOSP.#._ and are calculated using
Equation (162-12) and Equation (162-11), respectively. The PCB transmission line scattering parameters
are denoted as SV and are calculated from Equation (93A-13) and Equation (93A—14) nsing 2,=110.3 mm

in lensth and the narameter values siven in Tahle 167=17 renrezentine an inzertion loss of 4 31 AR at

26.56 GHz on each PCB. The scattering parameters for the PCB wvia capacitances, 50 and §‘j), are
caleulated using Equation (93A-8) and the values in Table 162-17.

SHOFD _ ascade(cascade(5”", 7). s (162-10)

SHOFE _ cascade(cascade(s' ", 57y, 57 (162-11)

SCHSY = cascade(cascade(S 0 ), 5(045F)) gHOSFR), (162-12)
where

SCHS," is the channel signal path

giHOSFT) is the host transmitter or PCB signal path

gtHOSFR) is the host (transmitter or receiver) PCB signal path

g1C45F) is the cable assembly siznal path (TP1 to TP4)

k 15 equal to zero

120E.3.2.1.1 Reference receiver for module output evaluation

A reference receiver 15 used to measure module eye width and eye height. The reference receiver includes a
selectable continuous time linear equalizer (CTLE), which is defined in 120E.3.1.7. The equalizer may be
implemented in software; however, the measured signal is not averaged.

The near-end eye is measured with the reference receiver. Equalizer settings corresponding to less than or
equal to 3 dB of peaking from Table 120E-2 may be used to meet the output eye width and height
requirements.

For the far-end eye, the signal measored at TP4 15 first convolved with a loss channel (~5.4 dB loss at
Nyquist) that represents the worst case channel loss. The loss channel is the host trace defined in 92.10.7.1.1
with Z; = 151 mm. The reference receiver is then vsed to measure the eye width and height. Any of the
equalizer settings from Table 120E-2 may be used.



Cil 120G SC 1206.3.2 P224 L23 #
Ran, Adee Intel
a Comment Type T Comment Sfafus A

Unlike a host transmitter, which has a fixed known channel and can be tuned to optimize
the signal at the receiver input, the module has no knowledge of the channel. A fixed signal
setting (swing and equalization) can be cptimized for a high loss channel but will be
inappropriate for a low lass channel, and vice versa.

To enable host management to choose the appropriate signal swing and equalization for
the host channel in use, the module output should have more than one setting, and a
contral method to choose between them.

Discussions at this point indicate that it is desired to have no mere than two settings. The
suggested remedy is based on that. Future proposal may refine this idea.

SuggestedRemedy
Define two separate tests for the module output, near-end and far-end.

ol 1206 SC 106317 B 237 L a7 & In the near-end test, only the near-end specifications are measured, with an MCE only. In

the far-end test, only the far-end specifications are measured, with an MCB and a
frequency dependent attenuator (specified streitly to create the effect of a maximum-loss

H.':II'I., Adee Intel host channel).
The module shall have a 2-valued control variable i(mapped to an MDIO register, although
Comment T'vaI T Comment Statuz D actual interface may be different) to select between two settings of its ouput. One setting
With two available module settings, one for near-end and one for far-end, a host tested for will b= fested in the near-end test and another will be tested in the far-end test

Response Responze Status C

host stressed input should be allowed to choose when module setting it prefers.
ACCEFT IN PRINCIPLE.

The fest should be medified to let the host calibrate the stress either at the MCB output, or :‘;’;ﬁ;aa’fd"i*;ﬂ:s:;”in";l?n'l';;‘Lfsf::‘%;f“a?; i ﬁ;éﬁ;ﬁ;“ﬁﬁeﬁmﬁmi&;’wf
after a frequency-dependent attenuator as specified for module output far-end testing. T
- . . . . Strawpoll #8 [decision)
Mmeetn g the rEqIJIFEd BER at one of the EE'HIHE s is sufficient. | support closing comment 175 with: Adopt a near end and a far end sefting with an MDIO
register bit o select between the setting as discussed in slide 9 of ran_3ck_01b0_0720.
SuggestedRemedy Implement with editorial license.
Yes: 3T
Change 120G.3.3.2.1 text and Figure 120G—-8 per the comment. No: 10
Proposed Response Rezponge Status W
PROPOSED REJECT. Proposed new response...

As specified im Draft 1.2, the module cutput does not support multiple egualization settings.

AlIP

Comment #175 proposes that the module support bwo such modes.

If this comment is accepted then the response should provide editorial license.

Comment #175 adopted a pair of TP4 TX settings to address low-loss
1! This comment response should be updated based on closed comment #175. 111 and high-|OSS host channels. The Setting is to be selected as appropria‘[e
by the host.

Implement the suggested remedy with editorial license.

2020/7/28 IEEE 802.3ck Task Force 7



TP4 FE CTLE g DC, g DC2
comments 121, 122, 202

#1202 |

Gl 120G
Ghiasi, Ali

SC 12063411 P 235 L23
Ghiasi Quantum/inghi

Comment Type TR Comment Status D

CTLE gain setting for TP4 far end are TBD

SuggestedRemedy
see ghiasi_3ck_02_0820 where includes min g_DC and g_DC_HP, min g_DC=10 dB and
min g_DC_HP=3 dB

Prapozed Response Rezponze Stafus W

PROPOSED ACCEPT IN PRINCIPLE.

Alternate ramges for mear-end gDC and gDC2 are proposed by comments #121, #122, and
#240.

Pending review of the following presentations:
hittpc/haane ieeeB02. orgf3ick/public20_07ighiasi_3ck_02 0720 pdf
hittpc/hanane ieeeB02 orgf3ick/public/20_07hidaka_3ck_01_0720.pdf

<under construction>

2020/7/28

i 120G 50 120G.5.2 F 235 L 25 g

Hidaka, Yasuo Credo Semiconductor
Comment Type TR Caomment Status D

Range of gOC for TP4 far-end is TBD.
See hidaka_3ck_0D1_0720, slide 8.

SuggestedRemedy
Specify gOC range for TP4 far-end as min 8.0, max -3.0, step 1.0.

Froposed Response Rezponge Stafus W

PROPOSED ACCEPT IN PRINCIPLE.

Resolve using the response to comment #202.

! 120G 5C 120G.5.2 F 235 L2 #

Hidaka, Yasuao Credo Semiconductor
Comment Type TR Comment Status D

Range of gDC2 for TP4 far-end is TBD.
See hidaka_3ck_D1_0720, slide 8.

SuggestedRemedy
Specify gDC2 range for TP4 far-end as min -3.0, max -1.5, step 0.5.

Proposed Response Responge Status W
PROPOSED ACCEPT IN PRIMCIPLE.

Resolve using the response to comment #202.

IEEE 802.3ck Task Force



TP4 NE CTLE g DC, g DC2

comments 201, 240, 119, 120

Cl 1206 5C 120G.3.4.1.1 P 235 L1s # _
Ghiasi, Ali Ghiasi Quantum/Inphi
Comment Type TR Comment Stafuz D

CTLE gain setting for TP4 nearend are TBD

SuggestedRemedy
see ghiasi_3ck_02_0820 where includes min g_DC and g_DC_HP, min g_DC=5 dB and
min g_DC_HP=2 dB
Proposed Response Response Stafus W

FROPOSED ACCEFT IN PRIMCIPLE.

Alternate ranges for near-end gDC and gDC2 are proposed by comments #1198, #120, and
#240.

Pending review of the following presentations:
hitp:ifranarieeeB02 orgl3ckipublic/20_07/ghiasi_3ck_02_0720.pdf
http:/Awww.ieeed02.org/3/ckipublic/20_07/hidaka_3ck_01_07 20 pdf

Cl 120G SC 120G.4.2 F 235 LA7 #
Dawe, Fiers Mvidia
Comment Stafuz D

Here are the combinations of gDC and gDC2 which | thought we had agreed on a
conference call after a good discussion - but it tums out we adopted the TP1a limits only.

Commenf Type TR

SuggestedRemedy

TP4 near end:
gDC2 | gDC
0:] -2 to 4
-1: | -2 to -5
-2: | -4 to -5
-3: | (mone)
TP4 far end:
gDC2 | gDC
0:] -2 to 4
-1: | -2 to -7
-22 | -4 te -10
-3 | -8 to -10

Proposed Responzse Response Stafuz W
PROPOSED ACCEPT IN PRINCIPLE.

Resolve using the response to comment #F201.

o g £ w4

Gl 120G SC 120G 5.2 F 235 LAT
Hidaka, Yasuo

*
Credo Semiconductor

Comment Type TR Comment Stafus D

Ramnge of gDC for TP4 near-end is TBD.
See hidaka_3ck_01_0720, slide 8.

SuggestedRemedy
Specify gDC range for TP4 near-end as min -5.0, max -3.0, step 1.0.
Proposed Responze Responge Stafuz W

PROPOSED ACCEPT IN PRIMCIPLE.

Resalve using the response to comment #201.

Cl 120G SC 120652 P 235 L2 #

Hidaka, Yasuo Credo Semiconductor
Comment Type TR Comment Stafus D

Range of gDC2 for TP4 near-end is TBD.
See hidaka_3ck_01_0720, slide 8.

SuggestedRemeady
Specify gDC2 range for TP4 near-end as min -2.0, max 0.0, step 0.5.
Proposed Response Response Stafuz W

PROPOSED ACCEPT IN PRIMCIPLE.

Resalve using the response to comment #201.

IEEE 802.3ck Task Force



Summarize CTF proposals

<under construction>

2020/7/28 IEEE 802.3ck Task Force

10



TP4 TX EQ
comment 195

Cl 120G SC 120G.3.2 F224 L37 #

Ghiasi, Ali Ghiasi Quantum/Inphi
Comment Type TR Comment Status D

Reference equalizer to measure nearend and farend need to be defined

SuggestedRemedy

Reference the 4T DFE, but with following exception for near end B1max=0.15 and B2-
B4{max)=0.05, far end equalizer B1max=0.35, B2-B4(max)=0.1. see ghiasi_03ck_02_0620

Froposed Response Response Status W
PROPOSED ACCEPT IN PRINCIPLE.

[Editor's note: changed SClpagefline from 120F.4.2/211/48]
Pending review of the following

presentation. Hitp:/iwww.ieee802 org/3/ck/public/20_07/ghiasi_3ck_02_0720.pdfRelated
to#211.

Current reference receiver DFE constraints (for TP1a at least)...

U AUPLLLLIUIOLES DL LILRESL, BOVW - LEEL]UETICY [HOIes ZEL0) JF Jh 7 L5 FA
Decision feedback equalizer (DFE) length Ny 4 uI
Nommalized DFE coefficient magnitude limit Bae1)
n=1 04
n=1 0.15 —
n=3ord 01
One-sided noise spectral density M 41=10% | VHGHz

SR proposes the following:
For TP4a[NE measurement, use b_max {0.15, 0.05, 0.05, 0.05}
For TP4a|FE |measurement, use b_max {0.35, 0.1, 0.1, 0.1}

Current specification (for TP1a)...
b_max {0.4, 0.15,0.1, 0.1}

2020/7/28 IEEE 802.3ck Task Force
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TP4 FE pre-cursor IS| ratio
comment 131

) EXI

Cl 120G 5C 120G.3.2 P224 L 36
Credo Semiconductor

Comment Type TR Caomment Stafus D

Table 120G-3 specifies far-end pre-cursor |51 ratio with a reference to 120E.3.2.1.2. Some
description im 120E.3.2.1.2 is not relevant for 120G.

Hidaka, Yasuo

SuggestedRemedy

Add a sub clause describing far-end pre-cursor 15| ratio in 12056.3.2.1, similar to
120E.3.2.1.2 like the following:

Capiure the PRBS130Q waveform comresponding to the far-end eye (see TBD) and
calculate the linear fit pulse using the procedurs defined in 162.8.3.1.1. Any setting of the
reference receiver at TP4 far-end in Table 120G-2 for which the far-end eye width and
height zatisfy the limits in Table 120G—3, may be used.

The peak amplitude of the limear fit pulse is p_max. The pre-cursor |51 p_pre is the value of
the linear fit pulse 1 Ul prior to the time of the pulse peak. The pre-cursor 15| ratic is p_pre
{ p_max

Propozed Response Rezponge Siatus W

PROPOSED ACCEPT IN PRIMCIPLE.

For task force discussion.

120E.3.2.1.2 Far-end pre-cursor 18] ratio

Capture the PRB513Q waveform corresponding to the far-end eye (see 120E.3.2.1.1) and calculate the
linear fit pulse using the procedure defined in 120D.3.1.3. Any setting of the reference CTLE for which the
far-end eye width and height satisfy the limits in Table 120E-3, may be used.

The peak amplitude of the linear fit pulse is ppy, The pre-cursor ISI pp, is the value of the linear fit pulse
1 UT prior to the time of the pulse peak. The pre-cursor I5] ratio 15 Ppe / P

162.9.3.1.1 Linear fit to the measured waveform

The following procedure is used to determine the linear fit pulse response. linear fit error, and normalized
transmitter coefficient values.

Set the transmitter under test to transmit the PRBS13Q test pattern (defined m 120.5.11.2.1). For each
configuration of the transmit equalizer, capture at least one complete eycle of the test pattern at TP2, as
specified in 85.8.3.3.4. The clock recovery unit (CRU) used in the measurement has a corner frequency of
4 MHz and a slope of 20 dB/decade.

In the following caleulations. M should be an integer not less than 32. Interpolation of the captured
waveform may be used to achieve this.

Compute the linear fit pulse response p(k), k=1 to MxN,. from the captured waveform, as specified in

85.8.3.3.5, with N, =200 and D, = 4. where the aligned symbols x(n) are assigned normalized amplitudes
—1. —ES. ES. and 1 to represent the PAM4 symbol values 0. 1. 2. and 3 respectively. ES is defined as
(|[ESI| + |[ES2|)/2 where ESI and ES? are calculated according to 120D.3.1.2.

PROPOSED AIP

To be consistent with the methodology in 120G.5.2 the setting criteria should be based
on EH and VEC. 162.9.3.1.1 includes both capture and linear fit methods. Some
clarification of the reference is necessary.

In 120G.3.2, add a subclause describing far-end pre-cursor ISl ratio as follows:

“Capture the PRBS13Q waveform corresponding to the far-end eye and calculate the
linear fit pulse using the procedure defined in 162.9.3.1.1. Any valid setting of the
reference receiver continuous-time filter (see 120G.5.2) for which the far-end eye height
and vertical eye closure satisfy the limits in Table 120G—3 may be used.

The peak amplitude of the linear fit pulse is p_max. The pre-cursor ISI p_pre is the value
of the linear fit pulse 1 Ul prior to the time of the pulse peak. The pre-cursor ISI ratio is
p_pre / p_max.”

Change the reference in Table 120G-3 to point to the new subclause.

Implement with editorial license.

2020/7/28 IEEE 802.3ck Task Force 12



TP4a EF

comments 115, 196 (part 1)

ci 1209 SC 120g.3.3.2 F 227 L 43 &
Ghiasi, Ali Ghiasi Quantum/Inphi
Comment Type TR Comment Sfafuz D

Hast stress far end eye height is TBD

SuggestedRemedy
Far emd EH=20 mV, see ghiasi_3ck_02_D620

Proposed Response Response Stafuz W
PROPOSED ACCEPT IN PRINCIPLE.

Rasalve using the response to comment #115.

Ci 1206 SC 1206332 F 227 L 49 =
Hidaka, Yasuo Credo Semiconductor
Comment Type TR Comment Stafuz D

Far emd eye height of host stressed input test is TBD.
See hidaka_3ck_01_0720, slide 7.

SuggesiedRemedy
Change TBD to 24m'\.

Froposed Respanze Response Stafus W
PROPOSED ACCEFT IN PRIMCIPLE.

Comment #115 proposes 24 mV.
Comment #1898 proposes 20 mV.

Pending review of the following presentations and task force discussion.
Hitp:lfwwrw. ieeeBD 2. org/¥ckipublic/20_07/ghiasi_3ck_02_0720.pdf
http:heraarieeed0 2 org!3/ckipublic/20_07/hidaka_3ck_01_0720.pdf

I This comment response should be updated based on closed comment #177. 111

2020/7/28

The adopted value per comment #177 for EH at TP4a FE and NE is 24
mV. (see later slide)

Proposed new response:
PROPOSED ACCEPT IN PRINCIPLE.
The following presentations were reviewed by the task force.

http://www.ieee802.orqg/3/ck/public/20 07/ghiasi 3ck 02 0720.pdf
http://www.ieee802.orqg/3/ck/public/20 07/hidaka 3ck 01 0720.pdf

The value for TP4a FE EH should match the value for TP4 FE EH. The
value for TP4 FE EH as adopted by comment #177 is 24 mV.

Set that TP4a FE EH value to 24 mV.

IEEE 802.3ck Task Force 13
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TP4a VEC
comments 116, 197 (part 1)

€1 1206 SC 1206332 Faz1 L50 # The adopted value per comment #177 for VEC at TP4a FE and NE is 7.5

Hidaka, Yasuo Credo Semiconductor .
Comment Type T Comment Status D d B . (See neXt SI Ide)

VEC of host stressed input test is not specified.

SuggestedRemedy

To table 1205-5, add a row of "Far-end vertical eye closure (max)" with a value of 7.5dB
and a row of "Far-end vertical eye closure (min)" with a value of 7.0dB.

Proposed Response  Response Statuz W Proposed new response:

PROPOSED ACCEPT IN PRIMNCIPLE.

Resclve using the response to comment #197. PROPOSED ACCEPT IN PRINCIPLE

111 This comment response should be updated based on closed comment #177. 111

> - ' ~ - - The following presentations were reviewed by the task force.
e - N — http://www.ieee802.org/3/ck/public/20 07/ghiasi 3ck 02 0720.pdf

Ghiasi, Ali Ghiasi Quantum/inphi

Comment Type TR Comment Status D http://www.ieee802.orqg/3/ck/public/20 07/hidaka 3ck 01 0720.pdf

Far end VEC is not listed

Far end VEC=7.5 B, see ghiasi_3ck_02_0820 The value for TP4a FE VEC should match the value for TP4 FE VEC. The
e e o bonae Status W value for TP4 FE VEC as adopted by comment #177 is 7.5 dB.

Comment #1897 proposes a target value of 7.5 dB.

Comment #1186 proposes a range of 7.0 dB to 7.5 dB. Set that TP4a FE VEC Value '[0 75 dB

Pending review of the following presentation:
hittp:/evene.ieeeB02.orgl/3/ck/public/20_07/ghiasi_3ck_02_0720.pdf

111 This comment should be updated based on closed response for comment #177. 111
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TP4a VEC/EH
comments 115 116, 196, 197/ (part 2

cl 120G 20 120G.3.2 Pz24 #
Ran, Adee Intel
Comment Type T Comment Status A July 2020 telephonic interim IEEE P802.3ck 100/200/400 Gb/s Elecirical Interfaces Task Force ]

Addressing Mear-end eye height, differential (min) and Far-end eye height, differential (min)

e | Proposal Basan

The host output is now specified in terms of VEC. There is no reason that the module
output should not use this specification method.

(based on collection of suggested remedies, and offline discussion; may require subsequent work to verify feasibility and maybe
The proposed limit values are based on host output specification. and are the same for modify some values)
near-end and for far-end, at this time. The limit values may be adjusted in future drafts. The
module can use different settings to meet the near-end and far-end reqguirements.

Use the table below for resolving comments: 11060, 107, 108, 109, 115, 116, 135, 175, 176, 177, 178,
Sugg=stedRemedy 191, 192, 193, 194, 196, 197, 211, 212, 215, 238.
Chamge the minimum MEEH and FEEH walues in Table 120G-3 to 15 mV. Add rows for
Mear-=nd VEC and Far-end VEC, both with maximum walue of @ dB. Clarify that different
module output settings may be used in the tests.

Near-end, “S” setting | Far-end, “L” setting | Details

Rezponze Responze Status C
ACCEPT IN PRINCIPLE.

TP4 NE TP4 FE (after loss Define new management variable and MDIO register to
channel) select between settings S and L in the module output.

Support of both settings is mandatory. Module shall meet
the respective requirements for both settings at the
respective measurement point.

For ME EH...

#177 proposes 15 mV
#1315 proposes 50 mV
#1891 proposes 40 mV

75dB 75dB Measured after processing by the reference receiver

24 mvV 24 mv Measured after processing by the reference receiver

For FE EH...

#177 proposes 15 mV
#1892 proposes 20 mV
#107 proposes 24 mV

600 mV 600 mV Measured pbefore processing by the reference receiver

Calibrate @TP4 NE Calibrate @TP4 FE Host shall meet the BER requirements at least in one of
(max VEC + min EH) (max VEC + min EH) | the two calibrated conditions

For ME VEC...
#177 proposes 9 dB
#108 proposes 7.5 dB

transmitter.
For FE VEC...
#177 proposes 9 dB Set far-end VEC (max) to 7.5 dB
#1008 proposes 7 dB Set near-end VEC (max) to 7.5 dB
Set far-end EH (min} to 24 mV
The following presentations were reviewed: Set near-end EH (min} to 24 mV
hittp:/iwnana ieeel 02 orgl3/ck/public/20_07 /ghiasi_3ck_D2_0720.pdf
hittp:/fwnane ieee802.orgf3/ck/public/20_07 hidaka_3ck_01_0720.pdf [E|j itor's note added afier the comment was closed:
hittp:/fwwn.ieeeB02.orgf3ick/public/20_07iran_3ck_01b_0720.pdf The URL for second listed presentation should be the following...
http:/fwww. ieee8D2_org/3/ck/public/20_07/idaka_3ck_01d_0720. pdf
Straw polls #4 and #5, indicated strong suppornt for adepting the values for far-end and near- 1

end VEC and EH as proposed on slide 8 of ran_3ck_01b_0720.

IEEE 802.3ck Task Force
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TP4a RX adaptation
comment 215

It is generally assumed that the receiver on the host will be a continuously
adaptive receiver to track potential variations of the signal over time, e.g.,

cl 120G 5C 120G.3.3 F 227 L3 # ) )
Maki, Jeffary Juniper Networks due to aging, change in temperature.
Commenf Type TR Comment Stafus D
There is no prescription for channel equalization. The standard needs to be as prescriptive This explicit statement qualification has never been used for the host
for the host as for the module. Module implementers need to know what they can expect of . . . .
the host as must as the host must know what it can expect of the module. Both are parties receiver for in-force C2M interfaces. But the statement is a reasonable
to adoption and adhersnce to the standard. eXpeCtation and does no harm_
SuggestedRemedy
Add the following sentence after the first sentence of the subclause, "Channel equalization The proposed response iS' ACCEPT

is provided by an adaptive equalizer in the host."

Proposed Response Response Stafuz W
PROPOSED ACCEFT IM PRIMCIPLE.

For task force discussion.
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Channel IL
comment 1/2

It seems that the commenter has misinterpreted the diagram.

cl 120G 5C 12051 F 218 LAT #
Ran, Adee intel 16 dB is loss from host TX to module RX
Comment Type T Comment Stafuz D 119+16+25=16dB
The figure shows a host insertion loss of up to 11.89 dB, but in 120G.2.4.1.1 (module
stressed input procedure) one of the test cases has 18.2 dB insetion loss, which Host Modul
"represents 16 dB channel loss with an additicnal allowance for host transmitter package ule
loss”. The informative graph at 120G.4.1 also looks like 16 dB. Host insertion loss up to 11.9 dB Module insertion loss up to 2.5 dB
ZuggestedRemedy > =
Likely, change the valus in the figure to 16 dB. Tranzmitter — » | » Recoiver
n
Proposed Response Response Stafuz W Host Module
PROPOSED REJECT. C2ZM CIM
component component
120G.3.4.1.1 (P232/L8) refers to the chanmel IL, which is from host transmitter to module : P ‘ | .
receiver including the transmitter package, as opposed to the host IL. Recsiver (¢ /n | || Transmitter

. i e
In Figure 120G-2, the channel loss, which is a sum of the section losses, is 16 dB. Conn insertion less upto 1608 =7,

Mote—The number of lanes nis equal to 1 for 100GAUI-1, 2 for 200GAUI-2, and 4 for 400GALI-4.

Figure 120G-2—100GAUI-1, 200GAUI-2, and 400GAUI-4 C2M insertion loss budget at
26.56 GHz
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EO method criteria

comment 123, 246 (part 1)

ci 120G 50 120G.5.2 F 236 L2 #
Hidaka, Yasuo Credo Semiconduchor
Comment Type T Caomment Status D

The condition "where eye height also meets the target value®” seems not necessary and
confusing. It is not clear what is "the target value®.

SuggesztedRemedy

Remove "where eye height also meets target valua”.

Fropoged Response Rezsponge Status W
PROPOSED ACCEPT IN PRINCIPLE.

The intent of the reference phrase is to eliminate combinations of gDC and gDC2 whers
the EH height specification fails.

Chamge "where eye height also meets target value® to "where eye height also meets the
specification for eye height (min) as specified for the interface".

New response for #246...
AlP

According to discussions related to and the response to comment #231, there
Is desired to remove the EH/ESMW parameters. However, there is no
consensus to make changes in that regard. EH or ESM should not be added to

the criteria at this time.

Resolve this comment using the response to comment #123.

2020/7/28

s oo homn [ 8 e o e o e o e 48

! 120G S0 120G.5.2 F 236 L20 #
Dawe, Piers Mvidia
Comment Type T Comment Sfafuz D

This criterion "The values of eye height, eye width, and vertical eye closure are the values
obtained with the combination of gOC and gOC2 that produces the minimum value of
vertical eye closure where eye height also meets the target value® would fail a signal that
passes all 3 criteria on a different Fx setting but fails ESMW at the setting for best VEC.
We leamt in previous C2M projects that best vertical and best horizontal opening weren't at
the same setling.

Editorial: the idea is not to meet a target, it is to meet or exceed a limit.
SuggestedRemedy
Chamge o

The values of eye height, eye width, and vertical eye closure are the values cbtained with
the combination of g0C and gDC2 that produces the minimum value of vertical eye closure
where eye height and ESMW also comply with the limits in the appropriate table.

Editorial: ESMW isn't really a measurement, it's a mask. Maybe define ESW as the
rmeasuremeant?

Froposed Responze Response Stafuz W
PROPOSED REJECT.

The commenter is requesting to changes to the crteria for finding the measured values of

EH, EW, and WELC. First, that the critera includes ESMW in addition to eye height. Second,
that the clarify the intent of the critera.

Comment #231 proposes to remove ESMW . Comment #1732 proposes to remove EW.
Comment #123 proposes a clarification to the criteria.

Resalve this comment using the responses to comments 172, 231, and 123.
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EO method criteria
comment 123, 246 (part 2

Ad hoc 2020/6/24 Straw Poll #1 (below) indicated a desired to remove the
EW/ESMW and replacing with an alternate horizontal specification.

Straw poll #7 (right) taken in conjunction with comment #231 indicated that
there was no consensus to replace these specifications with the proposed
jitter specifications.

Straw Poll #1:
For Annex 120G, | would support the following direction to deal with EW and ESMW (Chicago Rules):
A Retain EW and ESMW as currently defined
B. Retain EW and ESMW and re-specify RR DFE
C. Remove EW and ESMW, add jitter specification at TP1a and TP4
0. Other approach not listed above
Results: A:5 ,B:8 ,C:14 ,D: 6

2020/7/28 IEEE 802.3ck Task—

cl 120G 3C 120G.5.2 F 236 L3 #
Ran, Adee Imtel
Comment Type T Camment Sfatus R

This subclause specifies measurement of "eye opening parameters eye height, eye width,
and vertical eye closura”.

ltem & here:

"g) Compute the receiver input signal yra(k) by applying the effect of the DFE te y2(k) using
the

sampling phase ts"

May cause ambiguity in the resulting eye diagram, which can yield different EW and
ESMW results.

The reason is that it does not fully specify how the sampling phase ts is used. To create a
"nice" eye diagram, the DFE feedback is typicallly applied after some delay relative to ts.
The time when the DFE feedback is applied will affect the eye shape, width and ESMW
{though not the eye height at ts, which is maximized by the DFE coefficients).

Maote that this delay is not necessarily what a real receiver will have, and the eye may not
comespond to the performance of real receivers.

In another comment | suggest to remove the ESMW specification. Following the
statements above, The EW specification may alse be worth removing. EH (which dees not
depend on the DFE feedback timing) should be enough.

Without EW, jitter measurement and calibration should be done using other means. Jitter
injected in host stressed input test is already calibrated using C2C methods. Jitter for host
and module cutputs can be specified using C2C methods too.

SuggestedRemedy
Remowve all EW specifications and change the text in this subclause o omit EW.

(Alternatively. if ESMW and/cr EW are retained, then the application of the DFE feedback
should be specified explicitly. | would suggest specifying that the DFE feedback effect
starts 1/2 Ul after ts.}

Add jitter specifications J4U, JRMS, and EQJ, for host output and module cutput, using
references to 120F. 3.1 (same values as in Table 120F-1).

Rezponse Response Status C
REJECT.

Mote that comment #173 proposes to drop ESMW as well.

A straw poll taken at the July 24 ad hoc meeting indicated strong support to remove the
ESMW and EW parameters.

Strawpoll #7 (decision)

| support removing the EW and ESMW parameters and replacing with jitter specifications
as proposed in the suggested remedy of comment #231.

Yes: 11

Nao: 22

Although there was interest expressed in removing the EW/ESMW parameters, an
appropriate alternate constraint may be necessary. Further work and consensus building is

NECESSary.

There is no consensus o implement the suggested remedy.
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EO method scope noise
comment 243, 242

F 236
Mwidia
Comment Status D

1.1 comment 142: "Should account for scope noise as TOECQ does®, "Allow RS5S5ing out
the scope noise (as done in TDECAQ) if it's significant.” It turns out that it is significant, but
that the scopes can handle this; we should not second-guess them.

SuggestedRemedy
Change step g from:
Compute an eye diagram from yrxk], including the effect of Gaussian noise with varance
calculated in the previous step.
o
Compute an eye diagram from yrxk], including the effect of Gaussian noise with varance
calculated in the previous step, but taking into account that some noise from to the
measurement instrument’s noise is already in y2 (k).
(We could say yrx(k) instead of y2(k). the noise is the same)

Propozed Response Rezsponge Status W
PROPOSED ACCEPT IN PRIMCIPLE.

Gl 120G SC 120642 L15

# 243

Dawe, Piers

Comment Type TR

Implement suggested remedy with editorial license.

2020/7/28

F 235 #

Mvidia
Comment Status D

It may be that too few scopes can achieve this level of noise (which should wam us that it
might be challenging for product receivers tool) As it may be undesirable to attempt to
remove or deconvolee noise from a measurement, the salution is to increase the one-sided
noise spectral density etal. Them, this fixed noise makes signals from high loss hosts ook
relatively worse than from low loss hosts. To avoid that and include something for low-loss
ripple effects (see Dudek presentations), we can use a second signal-strength-dependeant
noise to balance up the reported eye cpenings across a range of host losses

Ci 120G 2C 120G.5.2 L 43
Crawe, Piers

Comment Type TR

SuggestedRemedy

Increase etal to what is needed for practical measurements.
Use a second noise term proportional to the eye height (after equalization) i.e.
K 'sumi{AVupp + AVmid + AVlow). Use its variance similary to etal's, as in steps f and g.

Propozsed Response Rezponze Status W

FROPOSED REJECT.
[Editor's note: change SC from 1206.4.2.]
It is not clear which presentation the commenter is to referring to.

The suggested remedy does not provide a value for etal.
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RR bmin
comment 241

o e srmess e - * — No additional information or proposal.
Comment Type TR Comment Stafus D

A negative first DFE tap means the DFE is taking emphasis out of the signal. In C2M, this
should never happen: remember this is a measurement of a signal not a channel, the idea
is that a signal with only mild emphasis or shaping is transmitted, there is always some
channel koss, and the receiver equalizes a low-pass-filtered signal. Real receivers don't
have to cope with ower-emphasised signals: in CR and KR they can ask the far transmitter
to reduce its emphasis, in C2C the management entity does that on the receiver's behalf.
In C2M, the receiver has to tolerate any compliant signal, so the equalizer limits in the eye
measurement have to be set more carefully than in COM. The real receiver is not required
to be constructad like the COM receiver, and low power receiver designs often can’t
remowe emphasis (because they shouldn't need to).

The first DFE tap minimum and the CTLE gDC maximum must be chosen together to stop
people setting up C2ZM outputs badly.

Further, there should be realistic tap minima for all the taps, as for C2C, KR and CR (see
other comments).

See hidaka_3ck_adhoc_01_021520 slide B for example tap weights found. Remember
that these weights aren't the only acceptable solutions: for example, b1 gOC and TxFIR
setting can be traded.

SuggeztedRemeady

Tap 1 min +0.1 {(max is 0.4)

Tap 2 min -0.15 (max is 0.15)

Taps 3, 4 min -0.05 (max is 0.1}

Adjust names of limits and B3A.1 to support separate max and min limits (see other
comments).

Proposed Responze Response Stafus W
PROPOSED ACCEFT IN PRINCIPLE.

[Editor's note: changed SC from 120G.4.2.]

The referenced presentation is here:
http:/iwww.ieeedl2 org/3/ckipublic/adhoc/feb18_20Midaka_3ck_adhoc_01_021820.pdf

For task force discussion.
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TP1la RR gdc/gdc?2
comment 11/, 118, 225

gl N

Gl 120G S0 120G.5.2 P 235 LT
Hidaka, Yasuz
Comment Type TR

Credo Semiconductor
Comment Sfafus D

Itis not good to restrict goC range by gDC 2.

My simulation showed that many cases had the best gD at max (weakest) regardless of
gDC2 value, and resulted out of the specified range in D1.2.

This is reasonable, because the best gDC2 may be low (strong) to cancel low-frequency
loss due to skin effect, whereas the best gDC may be high (weak) to suppress
enhancement of high-frequency noise.

Hence, we should net restrict gDC range by gDiC2.

SuggestedRemedy
Make gDC range independent from g2,

Fropozed Responze Rezponge Status W

PROPOSED ACCEPT IN PRINCIFLE.
For task force discussion.

Resclve in conjunction with comment #225.

Cl 120G 30 120G.5.2 F 235 Ly &
Hidaka, Yasuo
Comment Type TR

This CTLE will have positive gain if gDC = -2dB.
Ta awoid positive gain, upper bound of goC for TP1a should be limited up to -3dB.

Credo Semiconductor

Comment Stafus D

SuggestedRemedy
Change upper bound of -2 of gDC for TP1a to -3.

Fropozed Response Rezponze Status W

PROPOSED ACCEPT IN PRIMCIPLE.

For task force discussion.

2020/7/28

Gt 120G S0 120G.5.2 F 235 L10

Dudek, Mike Mareell
Comment Type T Comment Stafus D

Some channels appear to want GDC2 of less tham -2dB even though GdC is more tham -
adB

SuggestedRemedy
Change the 848 to 8dB for GDC2 less than -2dB.

Proposed Responze Rezponse Stafuz W

PROPOSED ACCEPT IN PRINCIPLE.

Resalve in conjunction with comment #118.

#[225

Under construction.

IEEE 802.3ck Task Force
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Summarize CTF proposals

<under construction>

2020/7/28 IEEE 802.3ck Task Force
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TP1 EH

comment 114, 200

120G S0 12063 4.1 F 230 L3a
Hidaka, Yasuo Credo Semiconductor
Comment Type TR Comment Stafus D

Eye height of module stressed input test is TBD.
It should be 15mY for consistency with host cutput spec.

SuggestedRemedy
Change TBD mV to 15 m.

Propozed Response Rezponze Status W
PROPOSED ACCEPT IM PRINCIPLE.

Resolve using the response to #200.

Ci 120G SC 120.3.41 F 230 L35
Ghiasi, Ali Ghiasi Quantum/finphi
Comment Type TR Comment Stafuz D

Maodule stress eye height is TBD

SuggestedRemedy
This should be the same as TP1a 15 mV

FProposed Responze Response Sftafus W
PROPOSED ACCEPT IN PRIMCIPLE.

[Editor's note: change SClpagefline from 1206327224533

For task force discussion.

2020/7/28

# 200 |

No additional information or proposal.

IEEE 802.3ck Task Force
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Thanks

IEEE 802.3ck Task Force
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