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Introduction

 This is an update to “200 Gbps/lane AUI C2M Channel Selection
Criteria” from July 2023

* https://www.ieee802.org/3/dj/public/23 07/lusted 3dj 05a 2307.pdf

* Includes revised and new channel contributions for AUl C2M

* See P802.3dj Task Force Tools and Channel Website
(https://www.ieee802.org/3/df/public/tools/index.html)
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https://www.ieee802.org/3/dj/public/23_07/lusted_3dj_05a_2307.pdf
https://www.ieee802.org/3/df/public/tools/index.html

Goals

* The goals of this contribution are to:
* Provide a relative comparison using COM with a reduced channel set

* Continue discussions in the Task Force on which contributed AUI C2M
channels should pass versus which should fail

e Discuss the ones that fall in the middle

* Provide results from COM 4.1 and the two package approaches (Class
A and Class B)

* Not debating the C2M specification parameters at this time, including
the reference receiver model, package parameters and COM, etc.

* Please look for the high-level trends, not at the minutiae



Reference EQ & Params Highlights — By Class

e Class I/1I/1

Parameter

802.3ck C2M

802.3ck CR  802.3ck KR

802.3ck C2M-like

802.3ck CR-like

802.3ck CR-like
+ IVILSE

DER_O 1E-5 1E-4 1E-4 1.33E-5/2E-5/2.67E-5 | 1.33E-5/2E-5/2.67E-5 | 1.33E-5/2E-5/2.67E-5
SNR_TX 32.5 32.5 33 32.5 33 33
R_LM 0.95 0.95 0.95 0.95 0.95 0.95
TxFIR Length 4 (2 pre) 5(3 pre) 5(3 pre) 6 (4 pre) 6 (4 pre) 6 (4 pre)
eta_ 0 4.10E-08 9E-09 8.2E-09 1.25E-08 1.25E-08 1.25E-08
N_b 4 12 12 1 1 1
ffe_pre_tap_len - - - 4 4 4
ffe_post_tap_len - - - 24 24 24
N_bg 0 3 3 0 6 6
N_bf - 3 3 3 3 3
N_f - 40 40 60 60 60
MLSE 0 0 0 0 0 1
Note: these classes are starting points, (Mild) (Spicy!)

not specific recommendations.
IEEE P802.3dj Task Force, September 2023



Reducing the # of Channels

* Across the inventory of AUl C2M channels available, we attempted to
reduce the total number of channels down to ~10-15 unique,
representative channels

* Decrease analysis time
* Assess the outliers
* Eliminate obviously bad channels

* Channel parameters that we used include: FitIL, ERL, ICR



802.3dj C2M Channel Contributions

rabinovich_3df_01_2209 (3x) Rabinovich_C2M_200G_Ortho_[19, 67, 93]mil_092122 Thru.s4p CONV PCB
rabinovich_3dj 02 230116 (1x) Rabinovich_C2M_200G_Ortho_135mil 011723 Thru.s4p
rabinovich_3df 02 2209 (3x) Rabinovich_C2M_200G_Paral_[19, 67, 93]mil 092122 Thru.s4p CONV PCB
rabinovich_3dj 03 230116 (1x) Rabinovich_C2M_200G_Paral_135mil 011723 Thru.s4p

C2M_TPOTP1a_XpYdB_PCBHost_3p7dB_THRU CONV PCB
shanbhag 3dj_03_2305 (6x)

C2M_TPOTP1a_XpYdB_CabledHost 7p85dB_THRU NCC
akinwale_3dj_02 2307 (28x) C2M_PCB_850hms_XpYin_ 20230620 v3_thrul CONV PCB
akinwale_3dj_03 2307 (27x) C2M_PCB_93ohms_XpYin_ 20230620 v3_thrul CONV PCB
akinwale_3dj_04 2307 (28x) C2M_PCB_100ohms_XpYin_20230620 v3 thrul CONV PCB
lim_3dj_01_2307 (1x) li_dj_C2M_DesignA Revl THRU CONV PCB
lim_3dj_02_2307 (1x) li_dj_C2M_DesignB_Revl THRU CONV PCB
Weaver_3dj elec_02 230831 (16X) C2M_A OSFP224 Xin_host PCB_YC thru_TPO ....s4p CONV PCB

. PCB_Host_ball_ball_Xdb_set3 CONV PCB
AelELBel (22 208 (B2, Cable_Host_ball_ball_Xdb_set3 NCC

https://www.ieee802.org/3/df/public/tools/index.html

IEEE P802.3dj Task Force, September 2023
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Expanded List of Channels s mesears s s s s 1

EEE ‘ IL(dB) | FitIL(dB) | ID(dB) | ERL(dB) | ICR(dB) Channel IL (dB) Fit IL(dB] | ILD (dB) ERL (dB] ICR (dB) Channel IL{dB] | FitiL(dB) | ID(dB) | ERL(dB)] | ICR(dB) |
Rabinovich_C2M_200G_0Ortho_19mil 12.38 13.57 0.70 15.80 28.68 akinwale_3dj_02_2307/C2M_PCB_%3chms_0p5in 6.34 7.17 0.23 14.14 27.09 akinwale_3d]_02_2307/C2M_PCB_100chms._9poin 0.26 1577 2337
Rabinovich_C2M_200G_Ortho_67mil 14.70 14.87 0.69 15.53 27.00 akinwale_3dj_02_2307/C2M_PCB_93chms_1p0in 7.64 7.96 0.25 14.89 27.30 Skinwale 3d _02_230?)’(ZM_PCB_LOOOhms_‘?pSin 0.26 1577 23.02
Rabinovich_C2M_200G_0Ortho_93mil 14.17 14.81 0.95 12.96 24.90 akinwale_3dj_02_2307/C2M_PCB_93chms_1p5in 8.95 8.78 0.24 15.83 27.18 kinwale 3d _02_230?,-'c2M_PCB_1000hms_10poin 027 N N
Rabinovich_C2M_200G_Ortho_135mil 13.35 14.99 0.96 13.13 22.34 akinwale_3dj 02_2307/C2M_PCB_930hms_2p0in 10.00 9.60 023 16.16 26.86 - == == = - - - -
Rabinovich_C2M_200G_Paral_19mil 1227 13.16 0.47 15.04 26.93 akinwale_3dj_02_2307/C2M_PCB_930hms_2p5in 1077 1042 0.23 16.29 26.45 akinwale 3di 02_2307/C2M_PCB_1000hms_10pSin 0.27 1578 22.34
= = = = - - akinwale_3dj_02_2307/C2M_PCB_1000hms_11p0in 0.28 15.78 21.98
Rabinovich_ C2M 200G _Paral_&67mil 13.32 13.91 0.50 15.41 26.79 akinwale_3dj_02_2307/C2M_PCB_230hms_3p0in 11.36 11.24 0.23 16.33 26.05 - — = —__— = - = =
aDINovich, L.1A_o0_TaraL 6/ml : : : - - - - akinwale_3dj_02_2307/C2M_PCB_100ohms_11p5in 0.28 1578 21.60
Rabinovich_C2M_200G_Paral_%3mil 13.44 14.12 0.67 12.03 24.32 akinwale_3dj 02_2307/C2M_PCB_93ohms_3p5in 11.94 12.05 0.22 16.35 2575 - - == Sl _Lip - . . .
= = = = - - - - - kinwale_3dj_02_2307/C2M_PCB_1000hms_12p0in 0.29 15.78 21.20
Rabinovich C2M 200G Paral 135mil 12.93 14.44 0.49 13.49 22.23 akinwale_3dj_02_2307/C2M_PCB_23ohms_4plin 12.64 12.86 0.23 16.36 2558 a St S — = =
= = = = . . . - - i i akinwale_3dj_02_2307/C2M_PCB_100ohms_12p5in 0.30 15.79 i ]
chanbhag/C2M_TPOTP1a_11p7dB_CabledHost_7p85de| 11.68 12.10 0.15 14.21 25.34 akinwale_3dj 02_2307/C2M_PCB_930hms_4pSin 13.49 13.67 0.23 16.37 25.46 sl PO = P>
akinwale_3dj_02_2307/C2M_PCE_93ohms_5p0in 14.43 14.47 0.23 16.38 2531 akinwale_3dj 02_2307/C2M_PCB_100ohms_13p0in 0.30 1579
shanbhag/C2M_TPOTP1la 8p4dB PCBHost 3p7dB 8.35 8.83 0.30 17.05 : . - -
akinwale_3dj_02_2307/C2M_PCB_930hms_Sp5in 15.34 15.28 0.23 16.40 25.07 akinwale_3dj_02_2307/C2M_PCB_100chms_13p5in 0.31 15.79
shanbhag/C2M_TPOTP1a_12p1dB_PCBHost_7p3dB 12.13 12.53 0.30 L : - :
akinwale_3dj_02_2307/C2M_PCB_%3chms_ép0in 0.23 16.40 24.76 akinwale_3dj_02_2307/C2M_PCB_100o0hms_14p0in 2871 28.33 0.32 1579
shanbhag/C2M_TPOTP1a_14pédB_PCBHost_9pBdE 14.61 14.99 0.31 - - -
chanbhaz/C2M TPOTPia 17pidE PCEHost 12p2dB 031 akinwale_3dj 02_2307/C2M_PCB_93chms_épSin 0.24 16.41 24.41 li_dj_C2M_Design_A_Revl_THRU.s4p 11.61 11.69 0.18 1475
shanbhag fczM_TPOTPia_wp 6dB_F‘CBHost_14p6dB o akinwale_3dj_02_2307/C2M_PCB_g3ohms_7p0in 0.24 16.43 24,08 li_dj_C2M_Design_B_Revl_THRU.s4p 11.57 11.59 0.38 15.48 27.78
: B _ _17p6db_| —14p : akinwale_3dj 02_2307/C2M_PCB_%3ohms_7p5in 024 16.43 23.78 weaver/egress/C2M_X_0SFP224_3in_host_PCB_25C 6.90 7.51 0.18 13.98 28.05
akinwale_3dj_02_2307/C2M_PCB_85chms_0pSin 6.78 7.15 0.25 12.75 27.39 . . -
akinwale_3dj_02_2307/C2M_PCB_%3chms_8p0in 0.25 16.44 23.50
- — weaver/egress/C2M_X_05FP224_5in_host_PCB_25C 9.39 10.04 0.17 14.22 28.09
akinwale_3dj_02_2307/C2M_PCB_85chms_1p0in 8.51 7.97 0.26 13.34 27.13 akinwale_3d]_02_2307/C2M_PCB_g3ohms_Bp5in 0.25 16.44 2322 7 ~/CaM X OSFP2324 7in host PCB 25C 193 1254 017 .
akinwale_adj_02_2307/C2M_PCB_B50hms_1psin 9.05 8.84 0.24 13.85 26.48 aKinwale 3d] 02 2307/C2M PCB. o30hms 5p0in 026 e o Weaverfegresﬂc2M_X_OSFP224_9In_hOSt_PCB_25C = = L (EE i :
akinwale_adj_02_2307/C2M_PCB_B50hms._2p0in 9.26 9.68 0.23 14.29 26.22 akinwale_3d] 02 2307/C2M_PCE_930hms_9psin 0.6 it S ""‘“"erfegresyczM—Y—O5FP224—3_‘”—h°5t—PCB—ZSC = — L 14.52 27.0
akinwale_3dj_02_2307/C2M_PCB_B50hms_2p5in 10.35 10.52 0.23 14.74 26.41 akinwale_3dj_02_2307/C2M_PCB_93ohms._10p0in 027 1647 22.00 “"E"""effegfessj 1 = !”—h‘“ _PLB_ = : 14.32 32.35
akinwale_2dj_02_2307/C2M_PCB_B50hms._3p0in 1157 1135 0.23 15.01 26.18 kinwale_3d]_02_2307/C2M_PCB_930hms,_10p5in 0.28 1647 2185 weaver fegres ﬂc2M-Y-O5Fp224-5f”-h°5t-PCB-25c 9.64 10.30 0.41 PR Sk
akinwale_3dj_02_2307/C2M_PCB_B850hms._3psin 12.01 12.16 0.23 15.07 25.65 akinwale_3d]_02_2307/C2M_PCB_930hms_11p0in 0.28 16.48 2147 ""‘“"’erfegresﬂc2Mlo5FP2247?!”7h°5t7PCB725C 12.19 12.79 041 14.73 31.44
akinwale_3dj_02_2307/C2M_PCB_B50hms_4p0in 12.78 13.01 0.23 15.11 25.38 akinwale_adj 02 2307/C2M_PCB_93ahms_11p5in 0.29 16.48 21.08 weaver/egress/C2M_Y_OSFP224_7in_host PCB_25C 1470 15.25 0.43 14.85 30.29
akinwale_adj_02_2307/C2M_PCB_B5ohms_4psin 13.76 13.64 0.23 15.15 25.32 akinwale_3dj_02_2307/C2M_PCB_93ohms_12p0in 0.30 16.48 weaver/egress/C2M_X_OSFP224_3in_host PCB_BOC 7.32 7.91 0.18 14.04 27.99
akinwale_3dj_02_2307/C2M_PCB_B5chms_5p0in 14.75 14.66 0.23 15.19 25.05 akinwale_3dj_02_2307/C2M_PCB_93ohms_12p5in 030 16.48 weaver/egress/C2M_X_OSFP224._5in_host_PCB_B0C 10.08 10.73 0.17 14.30 28.01
akinwale_3dj_02_2307/C2M_PCB_850hms_spsin 15.48 15.48 0.24 15.24 24.61 akinwale_3dj_02_2307/C2M_PCB_93chms_13p0in 0.31 16.49 weaverfegressfc2M_)<_O5FP224_7!n_host_PCB_80C 12.91 13.53 0.17 14,48 27.53
akinwale_3dj 02 2307/C2M_PCB_850hms_6p0in 0.24 15.27 24.33 zk?nwale_ﬁd _02_230TICZM_P(B_Qthms_lSDS?n 28.27 0.32 16.50 w@zverfegresﬂ(2M_)(_OSFP224_9.|n_h05t_PCB_80C 15.71 018 14.60 2674
akinwale_3dj_02_2307/C2M_PCB_B50hms_6psin 0.24 15.30 2413 ak!nwale_ad _02_230TICZM_PCB_LOOOhms_ODS!n 6.44 7.16 0.25 13.51 26.73 weaverfegressfc2M_Y_OSFP224_3!n_h05t_PCB_80C 7.63 819 0.40 14.38 32.28
akinwale. 3dj 02 2307/C2M_PC3_B5ohms, 7p0in 0.35 5t = a:mwa:e,aj ,o2,230Ticzm,Pca,woO:ms,Lp(:m ;.33 ;.9: 0.25 14.09 26.70 weaver/egress/C2M_Y_OSFP224 5in_host PCB_BOC 10.34 10.99 0.41 14.63 32.05
akinwale_3d]_02_2307/C2M_PC8_B50hms,_7p5in 0.25 15.36 23.43 ak!nwale_gd _gs_sgg;fﬁs:_zﬁg_iggohms_;pz!n wi; g.; gzg 14.64 2:.63 weaverfegressfc2M_Y_OSFP224_?!n_h05t_PCB_BOC 13.17 13.77 0.42 14.80 31.10
akinwale_3dj_02_2307/C2M_PCB_850hms_Bp0in 0.26 15.39 23.12 akinwate_Jc) U2_ _PCB_1000hms_2p0in : : : 15.15 2653 weaver/egress/C2M_Y_OSFP224_%in_host_PCB_80C 15.99 043 14.92
- - akinwale_3dj_02_2307/C2M_PCB_1000hms_2pSin .97 10.38 0.23 15.62 26.40 Karet/PCB Host ball ball 11p5db set3 11.51 12.05 063
akinwale_3dj_02_2307/C2M_PCB_85chms_8p5in 0.26 15.42 22.84 - - _ -_ball_ball_11p>db_: . § g
- = akinwale_3dj_02_2307/C2M_PCBE_1000hms_3p0in 10.84 11.17 0.23 15.67 26.25 ;
ki le_3d /! §5chi - _ Kareti/PCB_Host_ball ball 14pédb set3 14.66 15.19 0.63
akinwale_3dj_02_2307/C2M_PCB_85chms_%p0in 0.27 15.44 22.50
- H akinwale_3dj_02_2307/C2M_PCB_1000hms_3p5in 11.69 11.97 0.23 15.69 26.08 Kareti/PCE Host ball ball 20padh set3 0.65
akinwale_3dj_02_2307/C2M_PCB_85chms_%psin 0.27 15.46 22.10 - - ar _Host_ball_ball_20p4db_: g
i ! akinwale_3dj 02 _2307/C2M_PCB_100chms_4p0in 12,54 1276 0.23 15.70 25.90 oy ball ball db [
alkinwale_3di_02_2307/CaM_PCB._850hms_10p0in 0.28 S LT akinwale_3dj_02_2307/C2M_PCB_1000hms_4p5in 13.39 13.56 023 1572 2570 Kareti/PCB Host_ball ball 22pddh,_setd 9.
akinwale_3dj_02_2307/C2M_PCB_85chms_10pSin 0.29 15.51 21.39 akinwale_3d]_02_2307/C2M_PCB_100chms._5p0in 14.22 1435 023 15.73 25.48 [Kareti/PCB_Host_ball ball 24pSdb_sets 067
akinwale_3dj_02_2307/C2M_PCB_85chms_11p0in 0.30 15.53 20.99 akinwale_3dj_02_2307/C2M_PCB_1006hms_5p5in 15.05 15.14 0.23 15.73 2525 [areti/PCE_Host_ball_ball_26p4dh_set3 067
akinwale_3dj_02_2307/C2M_PCB_850hms_11p5in 0.30 15.55 akinwale_3dj_02_2307/C2M_PCB_1000hms_6pQin 1587 1592 023 1574 25.02 Kareti/Cabled_Host_ball_ball_11dh.s4p 11.65 12.83 0.64
akinwale_adj_02_2307/C2M_PCB_850hms_12p0in 0.31 15.57 akinwale_3dj 02 2307/C2M_PCB_1000hms_6p5in 0.24 15.75 24.76 Kareti/Cabled_Host ball_ball 14p5db.s4p 15.28 0.64
akinwale_adj_02_2307/C2M_PCB_B50hms_12p5in 0.32 15.58 akinwale_adj_02_2307/C2M_PCB_100chms_7p0in 0.24 1576 24.50 Kareti/Cabled_Host_ball_ball_20pSdb.s4p 0.64
akinwale_3dj_02_2307/C2M_PCB_85chms_13p0in 0.33 15.59 akinwale_3dj_02_2307/C2M_PCB_100ohms_7p5in 0.24 15.76 24.23 Kareti/Cabled_Host_ball_ball_22pé&db.s4p 0.65
akinwale_3dj_02_2307/C2M_PCB_85chms_13psin 28.76 28.42 0.33 15.61 akinwale_3dj_02_2307/C2M_PCB_1000hms_8&p0in 0.25 15.77 23,95 Kareti/Cabled_Host_ball_ball_24p5db.s4p 0.66
akinwale_3dj_02_2307/C2M_PCB_850hms_14p0in 29.59 29.21 0.34 15.62 akinwale_3dj 02_2307/C2M_PCB_1000hms_8pSin 0.25 15.77 23.65 Kareti/Cabled_Host_ball_ball_2ép4db.s4p 28.43 0.66

* This presentation does not intend to propose any channel specifications
*  The relative ERL, and ICR are compared under largely channel commonality:

. . *  OSFP connector (possibly from the same contributor)
IL on this page does not include package loss *  Host type: CONV PCB/NCC

IEEE P802.3dj Task Force, September 2023 8



Relative COM Comparison with Reduced List

of Channels

e Evaluated with the AUI value of
DER 0 =1.33E-5, 2E-5, 2.67E-5

e For division discussions

* Two package scenarios:
e Class A: 30mm + 8mm (~7 dB IL)
e Class B: 30mm + 8mm (~9.5 dB IL)

e Of course, the reported COM
results will change depending on
the channel, Cd, Cp, host and
module package trace lengths,
reference receiver model
architecture & settings, etc.

Motion #6

Move to adopt one DERO value of 2.67e-5 (equivalent to measured BER
of 4e-5 with precoding ON) as the total allocation for 200Gbps/lane
AUls within a PHY (BER division between C2C and C2M as well as the
measurement method to be determined later)

M: Adee Ran

S: Tobey P-R. Li

Technical (>=75%)

802.3 voters only

Result: passed by unanimous consent. 9:19 a.m.

https://www.ieee802.org/3/dj/public/23 07/motions 3cwdfdj 2307.pdf



https://www.ieee802.org/3/dj/public/23_07/motions_3cwdfdj_2307.pdf

Channel sorted by Channel IL

Relative Co

mpariso

ILint

n: Part 1

hese columns includes Class A pkg

B 13365, PRG AT |

SRy [

COM [DER = 2E.5, PRG AT
U [T

2ETEL, PRG AL |
U W

Icﬂlﬂm=

IChannel IL {dE] Fit IL {dE]

| wizbe_3dj_02_2307/C20_PCB_33ohms_0p3in 434 7.17 13.13
falinwabes_3dj_02_2307/C2m_PCBE_loochmes_Opin d.aa 714

|alinwabe_3di 02_2307/fc2m_Pre §schms_Opsin 478 7.15

[wesrverfepress C2M _X_OSFP224_3in_hast PCB_35C .90 EET)

[weaverfegress C2M _Y_OSFP224_Jin_host PCE_25C 721 779

[woemarverfprass 20 _X_OSFP224_3in_host_PCB_B0C 7.32 731

|alkinwabs_3dj 02_2307/C2m_PCE_100ohms_1pdin 733 794

[eearverfegress C2M _Y_OSFP224_3in_hast PCE 90C 7.43 4.1

| wizbe_3dj 02_2307/C20_PCB_§3ohms_ipdin 7464 794

|ain wizbe_3dj_02_2307/C2%4_PCB_1000hms_1pSin EET 474

[shanbhagicam_TPOTF 1a Spade PCBHost 3p7dE 835 843

|linwabs_3di 02_2307/C2m_PCE_Qsohms_ipdin 451 787

|ainwzbs_3dj 02_2307/C2M_PCB_33ohms_1p3in a.8s 474

| wizbe_3dj_02_2307/C20_PCB_8%chms_1p3in 205 442

falinwabes_3dj_02_2307/C2m_PCBE_100ohmes_2pdin 309 F57

|ainwabs_3di 02_2307/2M_PCB_Osohms_2pdin 924 744

[wesrver/epress AC2M _X_OSFP224_5in_hast PCB_35C 9.39 10.04

[weaverfegress C2M _Y_OSFP224_%in_host PCE_25C 9.64 10.30

|alin wizbe_3dj_02_2307/C2%4_PCB_1000hms_2p3in EEE 10.38

[l wabs_3di 02_2307/C2M_PCE_¥3ohms_2p0@ 10,00 740

|eemarver/egress /LM _X_OSFP224_sin_hast PCE_H0C 1004 10.73

[ewesrver fepress AC2M_Y_OSFP224_Sin_host PCE_8aC 10.34 10.99

|ainwizbe_3dj_02_2307/C2%4_PCB_8%chms_Jp3in 10.35 10832

|l wabs_3di 02_2307/C2m_PCE_¥3chms_2p30 1077 10.42

|linwabs_3di 02_2307/C20_PCE_100chme_3pdin 10484 1117

|ainwzbs_3dj 02_2307/C2M_PCB_33ohmes_3pdin 11.34 1124

parehifPCE_Host_ball_ball_11p3db_set3 1151 12.05

falkinwabe_3dj_02_2307/fc2m_pCB_S5chms_3poin 11.57 11.35

[i_di c2r_Design B Revl THRU.sAp 11.57 11.59

[i_di C2m_Desipn o Revl THRU 40 1141 1169

EarcbiiCabled_Host_ball_ball_11dbsdgp 1145 1283

lshanbhagiC2M_TROTR 1a_1 1p7d8_CabledHost_7pdsd] 1148 12.10

|alkinwabs_3dj 02_2307/C2M_PCE_100ohms_3pdin 1149 1157

|wemarver/egress /C2M _X_OSFP224_7in_hast PCE_25C 11.93 12.54

| wizbe_3dj 02_2307/C20_PCB_§3ohms_3p3@n 11.94 12.05

[shanbhagiC M _TROTR 1a_1 3pid8_PCBHost Tpada 12.13 1253

[pemsrverfepress /C2M_Y_OSFP224_7in_host PCE_23C 1219 1279

|linwabs_3di 02_2307/C2m_PCE_Qschmes_dpsin 1221 1213

[Rabinawvich_C2M_200G_Paral_19mi 12.27 1314

[Rsbinawich_C2M_2006_Ortho,_1 9mil 12.38 1387

falinwabes_3dj_02_2307/C2m_PCBE_100ohmes_4apdin 12.54 1274

|alinwabe_3di 02_2307/C2M_PCE_93chms_apdin 1244 1285

|ainwzbs_3dj 02_2307/C2M_PCB_0%5chms_apdin 12.78 13.01

[weaverfegress A2 _X_OSFP224_Tin_hast_PCB_80C 1291 1333

[Rabinovich_C2m_200G_Paral_1335mi 12.93 14.44

[pemsreer/egrass ACIM_Y_OSFP224_7in_host PCE J0C 13.17 1377

[Rabinawvich_C2M_200G_Paral_47mi 13.32 13.91

[Rsbinawich_C2M_2006_Ortho,_135mid 13.35 14.99

|alin wizba_3dj_02_2307/C2%4_PCB_1000hms_dp3in 13.3% 1314

[Rabingvich_C2m_200G_Paral_93mi 13.44 14.12 047 .17 24.32
|alinwzks_34dj 02_2307/C2M_PCE_33chme_apsin 13.4% 13.467 0.23 14.37 2.92 2545
| wizbe_3di 02_2307/C20_PCB_8%5chms_aplin 13746 13.84 0.23 {EEL] 297 2332
[Rsbinavich_C20_200G_Ortho,_3mid 14.17 1481 085 1296 243 2450
|ainwabe_3di 02_2307/C2M_PCE_100chms_3gdin 14.22 14.35 0.23 13.73 274 23.48
[eemaver/apress fC2M_X_OSFP224_%in_hast PCB_25C 14.42 1503 047

|ainwzbs_3dj 02_2307/C2M_PCB_33ohmes_Spoin 14.43 14.47 0.23

[shanbhag/C2M _TPOTP La_ldphdE_PCBHost Spdde 1441 14.99 0.31

paretiPCE_Host_ball_ball_14apddb_set3 1444 1519 243

[Rabinavich_CaM_200G_Ortha &7mi 14.70 1487 .49

wwesrver fepress AC2M _Y_OSFP224_%in_host PCE_35C 1470 1525 0.43 1485 202 EREL]
| wizbe_3dj_02_2307/C20_PCB_8%chms_Spdin 1475 1484 0.23 15.19 249 25038
|alin wizbe_3dj_02_2307/C2%4_PCB_1000hms_Splin 15.05 15.14 0.3 1573 247 FEET]
paretiiCabled Host_ball ball 14p3dbsap 1528 044 ERE] 2421
|alinwzks_3dj 02_2307/C2M_PCE_33chme_Spsin 15.34 0.23 1640 275 2507
| wizbe_3dj 02_2307/C20_PCB_8%chms_Sp3in 15.43 15.449 0.24 | 1sza | 28 2461
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2032
FLET]
2036
2117
2107
2187
2089
2204
2193
2172
2043
20.84
2109
2183
2314
2278
2182
2289
2160
22.40
2271
2263
2285
2285
23.34
2352
2437
2343
2404
2405
2306
2432
23435
24.33
2430 [ ] [ [ ] [ ]
2484
24.43

IL in these columns includes Class B pkg 10




A Relative Comparison: Part 2

Channel sorted by Channel IL

IL [ COM [DER=1J3E-5,PKG A] | COM [DER=2E-5, PRG A]

COM (dB)

| COM [DER =2.467E-5, PHG A] |

A

16 < X<=28

[ COM [DER = 1.39E-5, PG B] | COM [DBR =265, PRG B] | COM [DER = 2.67E-5, PRG B

IEEE P802.3dj Task Force, September 2023

IChannel IL [dB] LD [dB] ERL [dE] KN [mV]. ICR [dB] 1 I} m 1 il m 1 I} i
[remaverfepres s/C2M _X_OSFP224_Fn_hast_PCE_80C 15.71 a.18 14.40 271 26.74 2333

|inwale_3di_02_2307/c2M_PCE_100chms_spain 1587 023 15.74 259 2502 23.44

[eeearverfepress /C2M_Y_OSFP224_9in_host_FCE_80C 3.43 14.92 193 29.68 23.34

|Finwale_3di 02_2307/C2M_PCE_93chms_&pdin a.23 16.40 247 24.76 23.45

|skinwale_3di_02_2307/c2M_PCB_05ohms_épain 024 15.27 274 2433 23.14

|Finwale_3di 02_2307/C2M_FCE_100chms_dg5m a.24 15.75 253 24.74 23.48

|skinwale_3di_02_2307/c2M_PCB_93ohms_épsin 024 16.41 2461 24.41 24.18

|Finwale_3di 02_2307/C2M_PCE_8Sohms_&p3n a.24 15.30 248 24.13 2428

lshanbhag/c2M_TPOTP1a_17p1d8_PCEHAst_1202d8 031 2448

|Finwale_3di 02_2307/C2M_FCE_100chms_7p0im a.24 15.74 245 24.50 2437

|skinwale_3di_02_2307/c2M_PCB_93ohms_7pin 024 16.43 255 2408 2482

|Finwale_3di 02_2307/C2M_PCE_8Sohms_7pdin 025 15.34 243 2382 25.17

|inwale_3di_02_2307/c2M_PCE_100chms_7p5in 024 15.74 2.40 2423 2508

{ahanwale_3di 02_2307/C20_PCB_§3chms_Todm [ ET] 16.43 2.50 23.78 25.48

|Finwale_3di 02_2307/C2M_PCE_8Sohms_7p3n 025 15.34 258 23.43 2581

|inwale_3di_02_2307/c2M_PCE_100chms_Spain 025 15.77 235 2393 25.90

|Fkinwale_3di 02_2307/C2M_PCE_§3ohms_pdin 025 16.44 245 23.50 26.17

|sinwale_3di_02_2307/c2M_Pce_05ohms_Apgin 0246 15.39 2.54 23.12 26.41

hanbhag/c24_TPOTF La_ fpdd8_FCEHost 1aphdE 0.32 2670

|skinwale_3di_02_2307/c2M_PCE_100chms_8p5in 025 15.77 230 2363 2671

[Hanwale_3di 02_2307/C2M_FCE_§3ohms_8pSm 025 16.44 2.41 23.22 2691

pareiPCE_Hast_ball_ball_zopadb_set3 ahs 189 24.34 27 AL

|Finwale_3di 02_2307/C2M_PCE_85ohms_Sp3n a.26 15.42 2.50 22.84 27.13

|inwale_3di_02_2307/c2M_PCE_100chms_spain 0246 15.77 224 2337 27.52

[Hinwale_1di_03_2307/C2M_PCE_§3chms_9p0in 024 16.43 237 3393 2770

[Karebicabled_Host_ball_ball_20p5dbsdn osd  [DNNGEENNN  13v 2358 28 44

|skinwale_3di_02_2307/c2M_PCB_05ohms_9pin 027 15.44 2.44 22.50 27.98

|Finwale_3di 02_2307/C2M_FCE_100chms_spim a.26 15.77 223 23.02 28.32

|skinwale_3di_02_2307/c2M_PCB_93ohms_9psin 0246 2851

[Hanwale_3di 02_2307/C2M_FCE_850hms_$oSm 327 2849

|skinwale_3di_02_2307/c2M_PCE_100chms_togdin 027 29.13

EaretiPCE_Host_ball_ball_22padb_set3 044 29.44

|kinwale_3di_02_2307/C2M_PCE_9 3ohms_10p0in 027 29.34

[Hanwale_3di 02_2307/C28_PCE_85chms_10adin 028 29.04

|skinwale_3di_02_2307/c2M_PCE_100chms_togsin 027 29.94

paretiiCablad _Host_ball_bhall_22pédb sap o485 30.47

[Hanwale_3di 02_2307/C28_PCE_$3ohms_10a%5n 028 30.19

|inwale_3di_02_2307/c2M_PCE_A30hms_10p5in 029 30.79

[dkinwale_3di 02_2307/C2M_FCE_100chms_11gdin 028 3o0.7a

|inwale_3di_02_2307/C2M_PCE_93chms_1 1p0in 023

EaretiPCE_Host_ball_ball_24p5db_set3 047 31.34

|kinwale_3di_02_2307/c2M_PCE_3cohms_1 1p0in 030

[Hanwale_3di 02_2307/C2M_FCE_10dghms_LigSm 023

|inwale_3di_02_2307/c2M_PCE_93chms_1 1p5in 029

EaretiiCabled_Host_ball_ball_24p3dbsdp 044

|skinwale_3di_02_2307/c2M_PCE_830hms_1 1p5in 030

|skinwale_3di_02_2307/C2M_PCE_lo0ohms_12p0in 029

|Finwale_3di 02_2307/C2M_FCE_93ohms_12p0m 0.30

s wale_3dj_02_z307/C2m_PcE_85chms_12pdin 0.31 |
|anemle_3di 02_3307/C2M_FCE_10dghms_12pSin 0.30 ]
paretiPCE_Haost_ball_ball_24padb_set3 47

[aneale_3dj_ 02_3307/CIM_FCE_93chms_12p%n 0.30 ]
| wale_3dj_02_z307/c2m_pcE_85chms_12p5in 0.32 |
|inemle_3dj 02_3307/C2M_FCE_10dghms_13pdin 0.30 ]
paretiiCablad_Host_ball_ball_24padb.sap [ E.1.]

[kanwale_3dj_ 02_3307/C2M_PFCE_93chms_13gdin 0.31 ]
[inemle_3dj 02_32307/C2M_PCE_100ghms_13psin FET |
| wale_3dj_02_z307/C2M_PcE_85chms_13pdin 0.33 |
|Finwale_3di 02_2307/C2M_FCE_93chms_13g5m 0.32

|skinwale_3di_02_2307/c2M_PCE_100chms_tagdin 032

|Finwale_3di 02_2307/C2M_FCE_8Sohms_13g5m 28.74 28.42 0.33

|inwale_3di_02_2307/c2M_PCE_A50hms_1ap0in 29.39 2921 0.34

[EEN
-




Bump-Bump IL [COM [DER = 1.33E-5, PRG A]] COM [DER=2E-5, PRGA] [COM [DER = 2.67E-5, PRG A]
Channel IL{dB] | FEIL{dB] | 1D{dB] | ERL[dB] [ ICN(mV] | ICR[dB] | (PKG A) [ 1l [ 1l [ [ 1l I
Rabinovich_C2M_200G_Ortho_19mil 12.36 13.57 0.70 15.80 179 28.68 18.30
Rabinovich_C2M_200G_Ortho_135mil 13.35 14.99 0.96 13.13 3.39 22.24 19.46
Rabinovich_C2M_200G_Ortho_93mil 14.17 14.81 0.95 12.96 2.83 24.90 20.46
Rabinovich_C2M_200G_Ortho_67mil 14.70 14.67 0.69 15.53 2.71 27.00 20.66
shanbhag/C2ZM_TPOTP1a_Bp4dB_PCBHost_3p7dB B.35 B.B3 0.30 17.05 32.48 36.64 14.43
shanbhag/C2h TPOTP1a 11p7dB CabledHost 7pB  11.68 12.10 0.15 14.21 1.65 25.34 18.89
shanbhag/C2M_TPOTP1a 12p1dB_PCBHost 7p3dB| 12.13 17.53 0.30 17.43 172 37.72 19.83
chanbhag/C2M TPOTP12 14pédB PCBHost 9pBdB 14.61 14.99 0.31 17.58 1.39 37.43 21.3%
shanbhag/C2M TPOTP1a 17p1dB PCBHost 12p2dy  17.12 17.43 0.31 17.70 1.14 37.48 24.68
shanbhag/C2M_TPOTP1a_19p6dB_PCBHost_14p6dy  19.60 19.87 0.32 17.79 0.95 37.60 26.70
kinwale 3dj_02_2307/C2M_PCB_%3chms_1plin 7.64 7.96 0.25 14.89 4.17 27.30 14.00
jakinwale_3dj_02_2307/C2M_PLB_%3ohms_Splin 14.43 14.47 0.23 16.38 2.83 25.31 21.72
jakinwale_3dj_02_2307/C2ZM_PCB_?3ohms_%pdin 20.96 20.84 0.26 16.45 2.37 23.92 27.70
akinwale_3dj_02_2307/C2M_PCB_%3chms_11p0in| 24,21 24.01 0.28 16.48 2.24 21.47 31.05
li_dj_C2M_Design_B_Revl THRU.s4p 11.57 11.59 0.38 15.48 2.46 27.78 17.75
li_dj_C2M_Design_A_Revl THRU.s4p 11.61 11.69 0.18 14.75 4.06 24.23 18.09
weaver/egress/C2M_X_OSFP224_3in_host PCB BOC|  7.32 7.91 0.18 14.04 5.12 27.99 13.33
Wweaver/egress/C2M_X_OSFP224_Gin_host_PCB_BOC[  10.08 10.73 0.17 14.30 4.05 28.01 16.97
pweaver/egress/C2M_X_OSFP224 Jin_host PCB BOC|  12.91 13.53 0.17 14,48 3.27 27.53 20.28
pweaverfegress/C2M X _DSFP224 9in_host PCB BOC) 1571 16.31 0.18 14.60 2.72 26.74 23.23
Kareti/Cabled_Host_ball_ball_11db.s4p 11.65 17.63 0.64 7.78 3.83 24.B6 17.77
Kareti/Cabled_Host_ball_ball_14pSdb.sdp 15.28 16.40 0.64 B.25 3.05 24321 21.80
Kareti/Cabled_Host_ball_ball_20p5db.sip 21.18 22.37 0.64 B.65 189 23.58 28.44
Kareti/Cabled_Host_ball_ball_22pédb.sép 23.22 24.37 0.65 B.65 1.63 23.54 30.47
Kareti/Cabled_Host_ball_ball_24p5db.sdp 25.19 26.31 0.66 B.66 148 23.04 32.18
Kareti/Cabled_Host_ball_ball_26p4db.sip 27.12 28.43 0.66 B.77 1.33 22.70 34.14

akinwale—3di—02-2307{28x} shanbhag_3dj_03_2305 (6x)

akinwale_3dj_03_2307 (4x, [15911]in) lim_3dj_01_2307 (1x)
lim_3dj_02_2307 (1x)

akinwale—3di—04—2307{28x} Weaver_3dj_elec_02_230831 (4x, egress, conn X, 80C)

rabinovich_3df_01_2209 (3x)
rabinovich_3dj_02_230116 (1x)

Kareti_3dj_02_ 2309 (6x, cable host)
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Summary

* Provided an update of results with COM 4.1 for the new or revised
200G/lane AUl C2M channels
 Two example values of DER_0: 2.67E-5, 2E-5, 1.33E-5
* Two package approaches (Class A and Class B)

* Next steps:
* Agree on which 200G/lane AUl C2M channels are to “pass” vs. “fail”
* Where do we draw the line?

e Perform more analysis (as required) when:

* Reference EQ parameters/values change
* AUl C2Cvs. C2M BER division solidifies



Thanks!
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M Reference Sheets for Class I/1I/11l, PKG A
Table 93A-1 parameters /O contral Table $3A-3 parameters
Parameter Setting Units Information DIAGMOSTICS = 5] logical Parameter Setting Units
fh = 106.25 GEd DISPLAY_WINDOW 4] logical package_tl_gamma0_al_a2 [Se-4 B.9e-4 Ze-4]
f_min 0.05 GHz C5V_REPORT = ] logical package_tl_tau 0.006141 ns/mm
Delta_f 0.01 GHz RESULT_DIR =l Aresults\CAKR_[date]\ package_7_c [87.5 B7.5; 92.5 92.5] Ohm
cd [0.4c-4 0.9e-4 1.1e-4 0424 0.9e-4 1.1e4] | 0F [T ] SAVE_FIGURES 0 Togical
Ls [0.13 0.15 0.14; 0.13 0.15 0.14 | nH [T RX] Port Order - [1324] Parameter Setting
Cb [0.3e-4 0.3e-4] nF [TX RX] RUNTAG CAKR_RCos_eval_ board_tl_gammat_al_a2 [0 6.49084e-4 3.6036e-03] 1.5 db/in @ 56G
7_pselect 2 [test cases to run] COM_CONTRIBEUTION = [5] logical board_tl_tau 5.790E-03 ns/mm
z_p (TX) [1530; 1.8 1.8 ] mm test cases ‘Operational board_7_c 100 COhm
7_p [NEXT) [B8;00] mm test cases ERL Pass threshold 9.7 dB 7_bp (TX) 125 mm
z_p [FEXT) [1530; 1.8 1.8 ] mm test cases COM Pass threshold 3 db z_bp (MEXT) [¥] mm
7_p [RX) [B8;00] mm test cases DER_O = 2.00E-05 7_bp (FEXT) 125 mm
PKG_Tx_FFE_preset [5] T_r 4,00E-03 ns z_bp (RX) [¥] mm
Cp [0.de-4 0.4e-4] nF [TXRX] FORCE_TR L] 1 Togical co [0.2e-4 0] nF
RO 50 ohm PMD_type c2C [ [0.2e-4 0] F
R d [5050] ©Ohm [T RX] include PCB 0 Togical
A_v 0.413 W vpd = TDR and ERL options logical
A_fe 0.413 W vp/uf= TDR 1 logical
A_ne 0.45 W ERL - 1 logical Seletions (rectangle, dual_rayleigh,triangle
L = 4 ERL_ONLY 4] ns Histogram_Window_Weight gaussian selection
M = 32 TR_TDR 0.01 Qr 0.02 Ul
filter and Eq N 2000 logical
Tr = 0.75 H) TDR_Butterworth = 1
(0} = 0.54 min beta_x [1] I ICN parameters I
cf-1} O [-0.4:0.02:0] mi 1ax rho_x 0.618 | | f v 0.5%4 Fb | |
cf-2) [0:.02:0.2] mi 13K TOR_W_TXPKG 0 Ul | | ff 0.594 Fb | |
cf-3) [-0.04:.02:0] mi 1ax N_bx 1] | | fn 0.5%4 Fb | |
cf-4) [0:.02:0.02] mi 13K ficture delay time = [00] | | 2 79.688 GHz | |
(1) O [-0.12:0.02:0.04] mi 1ax Tukey Window 1 | | A_ft 0.450 v | |
N_b u i ul [oISe, [ITter | | A_nt 0.450 v | |
b_max{1) O 0.75 As/dffel sigma_RJ = 0.01 ul
b_max(2..N_b) O [0.3 0.2"ones(1,22]] As/dfe2. N_b " A_DD - 0.02 ul Floating Tap Control
b_min(1) O [7] As/dffel eta_0 = 1.25E-08 VA2/GHz N_bg & 012 or 3 groups
b_min{2..N_b]} O [-0.2 -0.2" ones(1,22])] As/dfe2. N_b " SMR_TX - 33 dB N_bf 3 taps per group
g_DC = [-20:1:0] dB [min:step:max] R_LM = 0.95 N_f &0 Ul span for fleating taps
fz = 425 GHz bmaxg 0.2 max DFE value for floating taps
T_pl ] 2.5 GHz [Enforce Causality | 1
f_p2 = 106.25 GHz |5-parameter magnitude extrapolation policy | trend_to_DC MLSE 1 logical
g_DC_HP [-6:1:0] [min:step:max]
f_HP_FZ 1.328125 GHz Filter: RuFFE Receiver testing
Butterworth 1 logical include in fr ffe_pre_tap_len 4 ul R¥_CALIBRATION [] logical
Raised_Cosine 3] logical include in fr ffe_post_tap_len 24 ul Sigma BEN step 5.00E-03 W
RC_Start 6.70E+10 Hz start freq for RCos ffe_tap_step_size [+]
RC_end 7.97E+10 Hz end freq for RCos ffe_main_cursor_min 0.7
ffe_pre_tapl_max 0.7
sample_adjustment [o0] [ phase | ffe_post_tapl_max 0.7
ts_anchor [7] | | ffe_tapn_max 0.7
ffe_backoff 4]

*ERL and ICN parameters
** Make changes of Class I/1l/lll based on parameters listed in slide 5
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Table 3A-1 parameters /0 control Table $3A-3 parameters
Parameter Setting Units Information DIAGNOSTICS = [i] logical Parameter Setting Units
f b = 106.25 GBEd DISPLAY _WWINDOWY [1] logical package_tl_gamma0_al a2 [0 8.455e-4 3.40225e-4]
f_min 0.05 GHz C5V_REPORT = ) logical package_tl_tau 0.00644805 ns/mm
Delta_f 0.01 GHz RESULT_DIR = results\CAKR_{date] package 7 ¢ [92 92; 70 70; 80 80; 100 100] ‘Ohm
cd [0.4e-4 0.9e-4 1.1e-4 0924 0.9e4 1.1e4] | nF [TH R¥] SAVE_FIGURES 0 Togical
s [0.130.150.14; 0.13 0.150.14 ] ik [T R Port Order w [1324] Parameter Setting
Cb [0.3e-4 0.3e-4 ] nF [TXRX] RUNTAG CAKR_RCos_eval_ board_tl_gamman_al_aZ [0 6.44084e-4 3.6036e-03] 1.5 db/in @ 56G
z_p select 2 [test cases to run] COM_CONTRIBUTION = [V] logical board_tl_tau 5.790E-03 ns/mm
Z_p(TX) [153045;111 ;111;0.50.505] mm test cases ‘Operational board Z ¢ 100 Ohm
z_p [NEXT) [888;,000;000;000] mm test cases ERL Pass threshold 9.7 dB z_bp (TX) 125 mm
z_p [FEXT) [153045;111 ;111;050505] mm test cases COM Pass threshold 3 db z_bp [NEXT) 0 mm
z_p [RX) [888,000;000;000] mm test cases DER_O O 1.33E-05 z_bp (FEXT) 125 mm
PKG_Tx_FFE_preset [] Tr 4.00E-03 ns z_bp (RX) [i] mm
Cp [0.56-4 0.5e-4] nF [TXRX] FORCE_TR = 1 Togical C 0 [0.2e-4 0] nF
R_O 50 Ohm PMD_type c2C 1 [0.2e-4 0] nF
R_d [ 50 50] Ohm [TX RX] * ig 1 Include PCB 0 logical
Ay 0.413 WV vpivf= a options logica
A _fe 0.413 W vpdvf= TDR 1 logical
A_ne 0.45 v ERL = 1 logical Seletions (rectangle, dual_rayleigh,triangle
L = 4 ERL_ONLY ) ns Histogram_Window_Weight gaussian selection
[ = 32 TR_TDR 0.01 Gr 0.02 Ul
filter and Eq N 2000 logical
[ v 0.75 b TDR_Butterworth v 1
c(0) = 0.54 min beta_x [] k ICN parameters
cl-1) O [-0.4:0.02:0] min:stepimax rho_x 0.618 fv 0.5%4 Fb
clf-2) : . min:step:max TOR_W_TXPKG 0 ul f f 0.594 Fb
cl-3) I min:stepimax N_bx 0 f_n 0.594 Fb
cf-4) : min:step:max ficture delay time = [00] T2 79.688 GHz
(1) = [-0.12:0.02:0.04] min:stepimax Tukey Window 1 ATt 0.450 v
) = 1 i m B_nt 0.450 v
b_max(1) O 0.75 As/dffel sigma_RJ O 0.01 Ul
b_max(2..N_b} O [0.3 0.2"cnes(1,22}] As/dfe2.N b ® A_DD - 0.02 Ul Floating Tap Control
b_min(1) = 0 As/dffel eta_0 = 1.25E-08 VA2 GHz N_bg [ 012 or 3 groups
b_min{2.N_b} O [-0.2 -0.2"ones(1,22)] As/dfe2.N b ™ SNR_TX = 33 dB N_bf 3 taps per group
g_DC = [-20:1:0] dB [min:step:max] R_LM = 0.95 N_f &0 Ul span for floating taps
fz = 42.5 GHz bmaxg 0.2 max DFE value for floating taps
f_pl u 42,5 GHz |Enforce Causality 1 | |
f pZ = 106.25 GHz |S-parameter magnitude extrapolation policy | trend_to_DC | | MLSE 1 [ Togical I
g_DC_HP [-6:1:0] [min:stepimax]
f_HP_F7 1.328125 GHz Filter: RxFFE Receiver testing
Butterworth 1 logical include in fr ffe_pre_tap_len 4 V] RX_CALIERATION [1] logical
Raised_Cosine ) logical include in fr ffe_post_tap_len 24 ul Sigma BEMN step 5.00E-03 v
RC_Start 6.70E+10 Hz start freq for RCos ffe_tap_step_size [1]
RC_end 7.97E+10 Hz end freq for RCos ffe_main_cursor_min 0.7
ffe_pre_tapl_max 07
sample_adjustment | [oo] [ phase | | ffe_post_tapl_max 0.7
ts_anchor [ 0 [ [ | ffe_tapn_max 0.7
ffe_backoff [1]

*ERL and ICN parameters
** Make changes of Class I/1l/lll based on parameters listed in slide 5
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