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Background and motivation

Recap of ERL and DFE floating tap

Apply DFE floating tap to ERL

Proposal and next step
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ERL (Effective Return Loss) - proposed & developed in IEEE
802.3cd

e consider DFE capability

DFE floating tap - adopted as reference RX of KR & CR in
IEEE 802.3ck D1p0

‘ERL is very sensitive across N,, boundary’ - issue raised in
wu 3ck 02a 1119

ERL capable of DFE floating tap had been proposed in
wu 3ck adhoc 01 010820

* Try to response comments or concerns raised in Jan. 8t ad-hoc
meeting in this contribution
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http://www.ieee802.org/3/ck/public/19_11/wu_3ck_02a_1119.pdf
http://www.ieee802.org/3/ck/public/adhoc/jan08_20/wu_3ck_adhoc_01_010820.pdf

Modify ERL to
include DFE
‘floating tap’



Recap ERL in 802.3cd - G,--(t)

R, 1) = PTDR(f) x G,,(f) x Gy,.,(1) (93A-60)
0 t<T i
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where
f 1s the time in ns starting from the peak of the injected pulse
Tg 1s twice the propagation delay in ns associated with the test fixture, obtained by measurement
or ispection

Py Sp- Ny are supplied by the clause that invokes this method

Source: IEEE 802.3cd-2018, 93A.5.2
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Recap ERL in 802.3cd - G, (1)

R,1) = PTDR(1) x G, (1) x G,,(1) (93A—60)
0 t<Tg
Bie-t N, + 1
FU- TN, + 1] .
Gioselt) = 1 10 20 Tp<t<Tp+-2 (93A-62)
b
N, +1
1 12 T+
b
where
t 15 the time m ns starting from the peak of the iyected pulse
Ts 1s twice the propagation delay in ns associated with the test fixture, obtained by measurement
of ispection

By fp- Ny are supplied by the clause that invokes this method

Source: IEEE 802.3cd-2018, 93A.5.2
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N, .. Trade oft

(- T~ (N + D) Ny, + 1
G, (1) = Pl + px)exp[— N, 5 1) Tp<t<Int 3 (93A-61)
KR ERL analysis of wu_3ck 02a 1119 ) G,.-(t) applies to the range of
fixed Ny, -tap DFE
ERL (dB) vs. PKG trace length (mm) [Z,,,] d Smal! pr?Nb: too
. pessimistic
27 «MW O Large Np,=N;: too optimistic
25
- O Np,=24, proposed by Rich for
21 device (mellitz 3ck 01 1119): only
19 covers PKG trace length <= 30
17 mm
v 10 15 20 25 30 35 40 45 50 D Q: 24_tap may be beyond DFE
PKG trace length (mm) ﬂoating-tap Capability, which

is total (12+3*3=21) taps

—@— Nbx=12,Rd50 —@—Nbx=24,Rd50 —@— Nbx=40,Rd50

Issue: ERL is very sensitive across Ny, boundary l
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http://www.ieee802.org/3/ck/public/19_11/mellitz_3ck_01_1119.pdf
http://www.ieee802.org/3/ck/public/19_11/wu_3ck_02a_1119.pdf

Recap — DFE Floating Tap

Table 163—-10—COM parameter values (continued)

Parameter Symbol Value Units

Decision feedback equalizer (DFE) length N, 12 Ul
Normmalized DFE coefficient magnitude limit B pnax(77) —

n=1 0.85

n=2 0.3

n=3toN 0.2
Number of DFE floating tap banks Npg 3 —
Number of DFE floating taps per bank Npr 3 —
DFE floating tap span Ny 40 Ul
Normmalized coefficient magnitude limit for DFE floating taps | J——" 0.05 —
DFE floating tap tail root-sum-of-squares limit Cemax 0.03 —
DFE floating tap tail starting position Ny 25 —

7Y ??é 7Y

| |
12 Ul 25-40 Ul?
Source: IEEE 802.3ck D1p0
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ERL Cable of
Floating Tap —
Procedure




ERL Cable of Floating Tap — Procedure

Set Npx=Ng for G,..-(t) & Gpss(t)
Decide the locations of DFE floating tap
* Np=12, Np4=1, Nps=3 (updated)

* Follow similar procedure in 93A.1.6 & 93A.1.6.1in 802.3ck D1p0

* Apply PTDR(t), instead of b(n)

Modify G,.-(t) by considering floating tap
+ Set GO (1) = G (8)
* Set G,(t) as below (93A-61a)

0 t < Tryx
Nf+1
N¢r+1
1 t>T L
L = lpx ¥t )

Symbol Value
N 12
b (1)
0.85
0.3
0.2
Nr 40

* For locations covered by DFE, including fixed and floating taps, set

Gyr (t) = Grr(O) (t)
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ERL Cable of Floating Tap —

Effective reflection waveform, R, (((t), is used

Demo
to compute ERL

0.2 T T T
PTDR Response
'5 no Gating of Weighting
S gl 2
(4}
® test fixture time range \/\ PTDR (t e
oo 1 Time (sec) PFE floatlngltap range
0 0.2 04 0.6 0.8 1 1.2 1.4
x10°
0.2 I I
PTDR response
é Gating and Weighting
Q
@ 0 — -
s Refr(t)
0.2 1 | I | | |
0 0.2 0.4 0.6 0.8 1 1.2 1.4
%10
1 T T —TT
t—fo p <
( Tp 7_ va.|-1)) ﬁx(t_fo_Tb Np- 1)) = - o
05 px(l -~ px)e- Np +1)? 10 20 3 | ) ) B
o _Gating and Weighting_
0 | i | | |
0 0.2 0.4 M 1 1.2 14
M ><10'9

DFE time range

Source: mellitz 3cd 01 0118

DFE floating tap range


http://www.ieee802.org/3/cd/public/Jan18/mellitz_3cd_01_0118.pdf

Valuable comments from Mike Dudek, Rich &
Adee

* 3 floating tap banks would be used for all double
reflection from device, device to channel interaction,

& channel itself

* Apply all 3 banks for ERL raised concerns and may be
too optimistic

* Q:if we stick to fixed DFE, Ny, shall be 21 (12+3*3=21),
instead of 24! It’s beyond DFE’s capability

Instead of all 3 banks, we proposed 1 bank only

for ERL

° Nb=12, Nbg=391i Nbf=3
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Adopt the procedures in slide 11 for DFE
floating tap ERL calculations

* KR & CR

Next steps...
 Modify COM code

* Correlation analysis
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