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Presentation Purpose

> Expand the Ethernet stack to embrace systems build up from Ethernet IP die level
components.

> Not to tear down all the previous IEEE802.3 work, but to build upon it. Keep KR
and CR.
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Market Proposition and Limitations

>

4

Packages are a large chunk of the channel operating margin (COM).

— For example the channel, PAM4_2conn_MP_v2_85ohm_30dB_Nom_thru, has a COM or 1.26
dB for package 2, 2.48 dB for package 1, and 3.3 dB with no package.

Recouping 2dB of COM margin or asymmetric budgets are attractive.

Pin level specification is challenged because of parallel market requirements for
— large and small chips
— high and low volume manufacturing

Many companies have broad portfolios of IP.

— Some system implementers would benefit for Ethernet compliant IP leaving the entire
interconnect up to them

The proposal is to keep the pin level PMD specification but add another PMD
specification at the die.
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KD is another PMD
i.e. backplane die to die

LLm-Eo
: I Second letter (reach/Power/PCS encoding)
F.:l‘:fu(mm ) Emw Die to die
D Parallel single mode (500m) H PAM16-THP encoding
C  twin axial Copper L  Link (10BASE-FL), Long reach (2BASE-TL)
E Exiralong A (1510nm)/ reach (40 km) P Passive optics
F  Fiber (2 km) R scRambled coding (64B668)
K bacKplane S Shortreach
L LongA (1310nm)/ reach (10 km) W WAN coding (SONET/SDH)
P Passive optics X  eXternal sourced coding (4B58B, 8810B)
R Red LED plastic optical fiber (PoF)
S Short A (850nm)/ reach (100 m) Plastic Optical Fibre (PoF) PHYs only
T Twisted pair A -6dB transmit power
B -7dB transmit power
C -9dB transmit power
Optical PHY with data rate <= 1000 Mb/s (optional) 10GBASE-LRM only
Maximum segment length in km M Multimode
EPON PHYs with data rate = 1000Mb.s (1/10Gb/s EPON PHYs only)
10 10 km and a split ratio of at least 1:16 X eXternal sourced coding (4858, 8810B)
20 20 km and a spiit ratio of at least 1:16
30 20 km and a spiit ratio of at least 1:32
40 20 km and a spiit ratio of at least 1:64
Copper PHY with data rate >= 100 Mb/s (optional)
Number of pairs used
PHY with data rate >= 10 Gbls E"‘;W&;m
Number of lanes
g Upstream (ONU)
Optical budget (10Gb/s EPON PHYs only) . . . . .
17710 ki, sp ato of atleast 16 ke *http://www.ieee802.0org/3/cb/public/jan16/PHY names 1115.pdf
2 10 km, spiit ratio of at least 1:32 or & oo
20 km, split ratio of at least 1:16 geacs) IE E E
3 20 km, spiit ratio of at least 1:32 @
4 20 km, split ratio of at least 1:64 4
Note - The PCS and PMD family names are based on use of elther the first or second letter. Examples are 10GBASE-L for Fask Force Advancr?g I‘;—E::;‘::;gy

10Gb/s long wavelength PMD family and 10GBASE-R for 10Gb/s scrambied encoding PCS family.


http://www.ieee802.org/3/cb/public/jan16/PHY_names_1115.pdf

Add a PMD Annex for 50GBASE-KD operation
with test points at the die pad.

> X+6.n PMD functional specifications
X+6a.n Link block diagram
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Keep KR and CR: Add base capability KD

packagé

CR “

) KR e

< KD B

| )

|
Same COM and loss budget but different amount of added interconnect
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Transmitter test fixture (same electrical specs)
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Figure 93—-5—Transmitter test fixture and test points
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Adapt KR transmitter parameters to reflect RL

at die.

93.8.1.4 Transmitter output return loss

The differential output return loss, in dB, of the transmitter shall meet Equation (93-3) where f is the
frequency in GHz. This output impedance requirement applies to all valid output levels. The reference

impedance for differential return loss measurements shall be 100 £

Rf_,,mz{ 12.05 - f D.DSE_I'EG} P
65-0.075f 6<f<19

The differential return loss limit is illustrated by Figure 93-7.

Return loss (dB)
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Figure 93—7—Differential return loss limit
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(93-3)

The common-mode output return loss, in dB, of the transmitter shall meet Equation (93—4) where [ is the
frequency in GHz. This output impedance requirement applies to all valid output levels. The reference

impedance for common-mode return loss measurements shall be 25 0
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25 —2.667f 0.5<f <6

9.5773 —013f 6<f <1998
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Adapt KR Transmitter Fit Parameters

93.8.1 Transmitter characteristics

Transmitter characteristics measured at TP0a are summarized in Table 93—4.

Table 93-4—Summary of transmitter characteristics at TP0a

26.5625 +/-100ppm

Parameter Subclanse Value Units
reference
Signaling rate 93.8.1.2 25.78TISETOOpI | wBd |
Differential peak-to-peak cutput voltage (max.) 93.8.1.3
Transmitter disabled 30 iy
Transmitter enabled 1200 mV
DC common-maode output voltage (max.) 93.8.1.3 1.9 W
DC common-maode output voltage (min.) 93.8.1.3 0 W
AC common-mode output voltage (RMS, max.) 93813 12 mV
Differential output return loss {(min. ) 03814 Equation (93-3) dB
Common-mode output returm loss (imin.) 03814 Equation (93—4) dB
Output waveform
Steady-state voltage v (max. ) 938152 06 W
Steady-state voltage vi(min.) 938152 04 W
Linear fit pulse peak (min.) 938152 0.71 = wy 1= >
Mormalized coefficient step size (imin.) 038154 0.0083 —
MNormalized coefficient step size (max.) 9381534 0.05 —
Pre-cursor full-scale range {min.) 038155 1.54 —
Post-cursor full-scale range (imin. ) 0381355 4 —
Signal-to-noise-and-distortion ratio (min.) 93816 27 »
Output jitter | max.) 93817
Even-odd jitter 0035 U1
Effective bounded uncorrelated jitter, peak-to-peak 0l U1
Effective total uncorrelated jitter, peak-to-peak 018 W}
10 IEEE 802.3 50 Gb/s, 100 Gb/s, and 200 Gb/s Ethernet Task Force
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Change receiver test fixture diagram
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Figure 93—10—Receiver test fixture and test points
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Adapt KR Transmitter Reviever Parameters

12

13.28125 GHZ

Table 111—4—25GBASE-KR Interference tolerance parameters,

“The RS-FEC symbol error ratio is measured using the RS-FEC symbol error counter {see 108.6.9).

RS-FEC mode /
Test 1 (low loss) Test X (high Iﬂi&/
Paralgeter Undis d —_
Min | Max | Mt Ma — 35.4 dB = 30 +
Insertion Joss at 12.89 GHz® — 30 3y dB 2 . 7d B*z for paCkage
Fitted insertion loss coefficients™
ay 0.9 0.9 0.9 09 dB
ay 0 33 i 33| dBGHz'"
a2y L] — 0 — dBAGHz
iy L] 003 0 0043 dBAGHz"
COM — 3 — 3 dB
Test pattem Scrambled idle encoded by RS-FEC
RE-FEC symbol error ratio required” < |
By usied in COM caleulation 1
DERg used in COM calculation s
"ieasured between THand TPS (see Figure 930—4).
oefficients are calculated from the insertion boss measured between TP and TPS (see Figure 930—4)
using the method in 9343 with f_, =005 GHz, £ =05 TR1235 GHz, s maximm A=001 GHz.

TPt to
TP6

‘
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93C modifications
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Figure 93C-2—lInterference tolerance test setup

Figure 93C-3—Interference tolerance transmitter test setup
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More 93C N modifications
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Figure 93C—4—Interference tolerance channel s-parameter test setup
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Figure 93C-5—Interference tolerance channel noise path test setup

< IEEE

14 IEEE 802.3 50 Gb/s, 100 Gb/s, and 200 Gb/s Ethernet Task Force Advancing Technology
for Humanity



Test fixture is a substrate or package
Tx and Rx compliance test is similar to KR for 'by

- -

Substrate or package

[ ]

U

Replica channel

Substrate or package

Test channel is 5 dB over

objective to account for

package elimination
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Table 93A-1 parameters
Parameter Setting Units Information
fb 26.5625 GBd
= f_min 0.05 GHz
otentia table
cd [2.8e-4 2.8e-4] nF [TXRX]
z_p select [1] [test cases to run]
z_p(TX) 0 mm [test cases]
z_p (NEXT) 0 mm [test cases]
z_p (FEXT) 0 mm [test cases]
z_p (RX) 0 mm [test cases]
. . . . Cp 0.00E+00 nF [TXRX]
» This is only a starting point >
R d [55 55] Ohm [TX RX]
fr 0.75 *fb
c(0) 0.6 min
= = c(-1) [-0.15:0.05:0] [min:step:max]
» Contribution may change EE) Goos01
c(1) [-0.35:0.05:0] [min:step:max]
pa ra m ete r-S g DC [-15:1:0] dB [min:step:max]
fz 10.625 GHz
f pl 10.625 GHz
f p2 1.00E+99 GHz
A v 0.45 v
A_fe 0.45 v
A_ne 0.65 Vv
L 4
M 32
N_b 16 ul
b_max(1) 0.5
b_max(2..N_b) 0.2
sigma_RJ 0.01 Ul
A_DD 0.02 Ul
eta_0 2.60E-08 VA2/GHz
SNR_TX 32.32 dB
R_LM 0.95
DER_O 1.00E-04
Operational control
COM Pass threshold 3 dB
Include PCB 0 Value 0,1,2
g DC_HP [-4:1:0] [min:step:max]
f HP_PZ 0.6640625 GHz
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Summary

> Proposal is to add and ANNEX for a 50GBASE-KD PMD at the die
—~100GBASE-KD2 and 200GBASE-KD4 as well
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