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' | AC Parameters Analyzed: Terminology
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AC parameters limit Suggestion

SDD21 - LMS line
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intel.  __ .
| Time domain parameter analyzed

Xtest(t) = pulse21(t) — Z | pulse21(t —k*UI )‘ — Z| pulse21(t —k*UI )‘
k=ffe n k=—ffe _m
\/;xtkfi (k;J xtk,(t —k*UI)|) £ =\ T2y

ffe_nand ffe_m take

) ) From.: mellitz_01_1104.pdf
care of this region
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N

Procedure

s Cascade all channels (on web) with cap-
like model for tx and rx

= We need resolution here

= Do we base the spec on the s4p’'s or s4p's
cascaded with package models?

= If so the words need to go in the spec.

s Create ordered set of channels based
on each parameter.

s Data mine" for results
a Call for Straw Polls

IEEE P802.3ap Backplane Ethernet Task Force
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Abler Voltage Margin (
n Peters 0904 T12 and

T1 worst

s 120 and M1 next
worst

m Peters 0305 not

included

Names of channels at

Chart

no xtk no DCD)

file

Case4 FM 13S120 T D13 L
Case5DS 1310 T D13 L
OUT_sj3k3g3h3_SPAR
Case1 FM 13S120 T D13SI L1
OUT_sj4k4g4hd_SPAR
OUT_sj2k2g2h2_SPAR
OUT_sj5k5g5h5_SPAR
IN_sj5k5g5h5_SPAR
Case2 FM 13S120 T D13 L1
peters_01_0904_M20_thruy
peters_01_0904_B1_thru
IN_sj3k3g3h3_SPAR
Case7 FM 13S11 T D138l
peters_01_0904_B20_thru
IN_sj2k2g2h2_SPAR
Case6 DS 1310 T D13 L
peters_01_0904_B12_thru
IN_sj4k4gahd_SPAR
Case3 FM 13S120 T D6 L1
peters_01_0904_M1_thru
peters_01_0904_T20_thru
peters_01_0904_T12_thru
peters_01_0904_T1_thru|

| I I I I
.00 .25 .50 .75 1.00

Abler no XTLK or DCD (VM)

1.25
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Abler Voltage Margin ( xtlk)

s Peters 0904 Top and (o
77 IN j4 and j3 worst

Case4 FM 13S120 T D13 L
Case7 FM 13S1 1 T D138l

. PeTer'S 0305 nOT Case2 FM 13S120 T D13 L1
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I n C I u d e d OUT_sj2k2g2h2_SPAR

Case1 FM 13S120 T D13SI L1
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OUT_sj4k4g4hd_SPAR

peters_01_0904_M1_thru
Case3 FM 13S120 T D6 L1

file

peters_01_0904_B12_thru
IN_sj5k5g5h5_SPAR
Case6 DS 1310 T D13 L
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OUT_sj3k3g3h3_SPAR
peters_01_0904_M20_thru

peters_01_0904_B20_thru
peters_01_0904_T20_thru
peters_01_0904_T12_thru
peters_01_0904_T1_thru|
IN_sj4kdgahd SPARS
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s Larger value is more
s costly to implement

s Only Peter 0305 and
Tyco channels done.

s Abler data suggests
Case 3 has one of
the worst margins.

= RMS error suggest
that case 3 is not to
bad.
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Chart

Spagna RMS error analysis (FF3/DFED)

file

peters_01_0305_B20

peters_01_0305_B1

peters_01_0305_M20

Case1 FM 13S120 T D13SI L1

Case2 FM 13S120 T D13 L1

Case4 FM 13S120 T D13 L

peters_01_0305_B12

Case5DS 1310 TD13 L

peters_01_0305_M1

peters_01_0305_T20

Case3 FM 13S120 T D6 L1

peters_01_0305_T1

Case7 FM 13S1 1 T D13SI

Case6 DS 1310 TD13 L
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Spagna_err_basis
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Abler w/xtlk and A w/xtlk

Chart

r_UI97_f1_6Ghz
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PKGCase7 FM 13SI 1 T D13SI L6
PKGpeters_01_0904_B1_thru
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PKGpeters_01_0904_B20_thru
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PKGpeters_01_0904_M20_thru
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PKGOUT_sj3k3g3h3_SPARS
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Case5 DS 1310 T D13
Case4 FM 13S120 T D13
Case7 FM 13S1 1 T D138l
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peters_01_0904_B1_th
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o

Gao w/o0 XTL

» In j4 and j2 are the
toughest channels.

m B20 is the best

|~ Chart

file
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OUT_sjSkSg5hs_SPARS

IN_sjdkdgehd_SPARS

IN_sj2k2g2h2_SPARS

.0a 23 Al




I Correlation Between Xtlk results

g All result normalized

1

—
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and scaledto O tol. ...w

Scatterplot Matrix

| 1 //I\‘ - m/ /-. ~ a ¥
= Loose correlation R 5/ Y
between Brink and SR B N L
Abler RPN ST
= Loose correlation I & NPT
0.5 /"/y “/‘l _‘ Brink_V \ . % /- n ./'/
between Spagna and Ja | -l
Altmann KR ;? ) o

0.325 /a" .. '/ . ..“/‘" ‘ " .\\‘
ErE N DR

The better the correlation, the closer the

ellipse gets to a 45 degree line

intal.



. "

12

- IEEE P802.3ap Backplane Ethernet Task Force

Correlation Between no Xtlk results

Strong correlation

between Abler w/wo

DCD

Strong correlation
between A and Q

Poor correlation
between A,Q and
Abler and Gao

Question: What is
good enough for a
standard.

= Abler and Gao agree
Tl is low on the list

[ Multivariate ]
[ Scatterplot Matrix ]
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The better there correlation, the closer the
ellipse gets to a 45 degree line
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and Q

Chart
PKGpeters_01_0904_B1_thru.s4 PKGCase4 FM 13S120 T D13 L6.s:
PKGpeters_01_0305_B1.s4 PKGCase2 FM 13S120 T D13 L10.s:
PKGpeters_01_0904_M1_thru.s PKGpeters_01_0305_T1.s4
PKGCase7 FM 13SI 1 T D13SI L6. PKGpeters_01_0305_B20.s4}
PKGpeters_01_0305_M1.s4] PKGCase3 FM 13S120 T D6 L10.s:
PKGpeters_01_0904_B12_thru.s PKGCase1 FM 13S1 20 T D13SI L10.5
PKGpeters_01_0305_T1.s4 PKGpeters_01_0904_M20_thru.s4
PKGCase5 DS 13 10 T D13 L6.s PKGpeters_01_0305_T20.s4
N PKGpeters_01_0305_B12.s4 N PKGpeters_01_0305_M20.s4
8 PKGpeters_01_0904_B20_thru.s (u?, PKGpeters_01_0305_M1.s4
..‘:: PKGpeters_01_0904_T1_thru.s: ;:: PKGpeters_01_0305_B12.s4}
5 PKGCase6 DS 13 10 T D13 L6.s: > PKGpeters_01_0904_B20_thru.s4
:’| PKGpeters_01_0305_B20.s4 5| PKGpeters_01_0305_T12.s4
(E.’_ PKGpeters_01_0305_T12.s4 g_ PKGpeters_01_0305_B1.s4f
:El PKGpeters_01_0305_M20.s: ;El PKGOUT _sj3k3g3h3_SPARS.s4
°§_ PKGCase4 FM 13S120 T D13 L6.5| °§_ PKGCase6 DS 13 10 T D13 L6.54
‘:' PKGpeters_01_0904_M20_thru.s tl PKGCase5 DS 13 10 T D13 L6.s4
9 PKGpeters_01_0305_T20.s4 9 PKGpeters_01_0904_T20_thru.s4
g PKGpeters_01_0904_T12_thru.s g PKGOUT _sj5k5g5h5_SPARS.s4
2| PKGpeters_01_0904_T20_thru.s E| PKGOUT_sjdk4g4h4 _SPARS.s4
5| PKGCase1 FM 13S1 20 T D13SI L10. Sl PKGOUT_sj2k2g2h2_SPARS.s4
§ PKGCase2 FM 13S120 T D13 L10. ?; PKGIN_sj5k5g5h5_SPARS.s4
PKGOUT _sj3k3g3h3_SPARS.s PKGIN_sj4k4g4h4_SPARS.s4
PKGOUT _sj4k4g4h4_SPARS.s PKGIN_sj3k3g3h3_SPARS.s4
PKGOUT _sj5k5g5h5_SPARS.s PKGIN_sj2k2g2h2_SPARS.s4
PKGOUT _sj2k2g2h2_SPARS.s PKGCase7 FM 13SI1 1 T D13SI L6.s|
PKGCase3 FM 13S120 T D6 L10.s| PKGpeters_01_0904_T12_thru.s4
PKGIN_sj3k3g3h3_SPARS.s PKGpeters_01_0904_T1_thru.s4
PKGIN_sj2k2g2h2_SPARS.s PKGpeters_01_0904_M1_thru.s4
PKGIN_sj4k4gdh4d_SPARS.s PKGpeters_01_0904_B12_thru.s4
PKGIN_sj5k5g5h5_SPARS.s PKGpeters_01_0904_B1_thru.s4
0 1 ‘2 ‘3 ‘4 ‘0 1.0 1‘.5
a Q(uI)
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A and Q Limiting cases

smallest A's
= Hard to draw conclusion about Q

All Molex channels and Tyco case 3 have
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IT line above Attenuation at F1

| Chart hart }
T 1
PKGpeters_01_0904_T1_thru.s4p PKGpeters_01_0904_T
PKGpeters_01_0904_T12_thru.s4p PKGpeters_01_0904_T1
PKGpeters_01_0904_B1_thru.s4p PKGpeters_01_030¢
PKGpeters_01_0904_M1_thru.s4p PKGpeters_01_0904_T2
PKGCase7 FM 13S1 1 T D13SI L6.s4 PKGpeters_01_0904_B
PKGpeters_01_0904_T20_thru.s4p PKGCase7 FM 13S11TQ
PKGpeters_01_0305_T1.s4p PKGpeters_01_0305
PKGpeters_01_0904_B12_thru.s4p PKGpeters_01_0904_M
N PKGCase6 DS 13 10 T D13 L6.s4( PKGpeters_01_0305
3 PKGpeters_01_0305_B1.s4p ¥ PKGpeters_01_030
- PKGpeters_01_0305_M1.s4p ©,  PKGpeters_01_0904_B1
5' PKGCase5 DS 13 10 T D13 L6.s4 S PKGCase6 DS 13 10 T
> PKGpeters_01_0305_T12.s4p %I PKGpeters_01_0305
1 PKGpeters_01_0904_B20_thru.sdp % PKopeters_01_0004 B2
f| PKGpeters_01_0305_B12.s4p fl PKGCase5 DS 13 10 T
8-| PKGpeters_01_0904_M20_thru.s4p 8-| PKGpeters_01_0305|
El PKGpeters_01_0305_T20.s4p & PKGpeters_01_0904_M2
% PKGpeters_01_0305_B20.s4p x PKGpeters_01_0305]
2 PKGpeters_01_0305_M20.s4p) 2 PKGpeters_01_0305|
i' PKGCase4 FM 13S1 20 T D13 L6.s4 5‘ PKGCase4 FM 135120 T
S PKGCaselFM 138120 T D13SI L10.54 2 PKGCasel FM 135120 T D
3 PKGCase2 FM 13S1 20 T D13 L10.s4 ®  PKGCase2 FM 138120 T |
PKGCase3 FM 13S120 T D6 L10.s4 1 - 5 G H Z PKGIN_sj2k2g2h2_S 1 _6G H Z
PKGOUT_sj2k2g2h2_SPARS.s4{ PKGIN_sj4kdgahd_S
PKGIN_sj2k2g2h2_SPARS.s4{ PKGIN_sj3k3g3h3_S
PKGOUT _sj3k3g3h3_SPARS.s4| PKGOUT sj4kdgahd_g
PKGIN_sj3k3g3h3_SPARS.s4j PKGIN_sj5k5g5h5_S
PKGOUT _sjdkdgahd_SPARS.s4| PKGOUT sj2k2g2h2
PKGIN_sj4k4g4hd_SPARS.s4y PKGOUT_sj3k3g3h3_9
PKGOUT_sj5k5g5h5_SPARS.s4| PKGOUT sj5k5g5h5_
PKGIN_sj5k5g5h5_SPARS.s4{ | ‘ ‘ ‘ PKGCase3 FM 1351 20 T 1
25 0 25 50 75 100 25 0 25 50 75 10.0
FITaboveF1 FITaboveF1




it line above Attenuation at F2

r_UI97_f1_6Ghz

_pr1_po4_th1pe
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PKGpeters_01_0904_B1_thru.s4p
PKGpeters_01_0904_M1_thru.s4q
PKGpeters_01_0305_B1.s4
PKGCase7 FM 13SI 1 T D13SI L6.s4
PKGpeters_01_0904_B12_thru.s4p
PKGpeters_01_0305_M1.s4
PKGCase5 DS 13 10 T D13 L6.s4
PKGpeters_01_0305_B12.s4p
PKGpeters_01_0904_B20_thru.s4p
PKGpeters_01_0904_T1_thru.s4g
PKGCase6 DS 13 10 T D13 L6.s4
PKGpeters_01_0305_B20.s4f
PKGpeters_01_0904_M20_thru.s4g
PKGpeters_01_0305_T1.s4g
PKGCase4 FM 13S120 T D13 L6.s4
PKGpeters_01_0305_M20.s4q
PKGOUT_sj2k2g2h2_SPARS.s4
PKGOUT_sj5k5g5h5_SPARS.s4
PKGOUT_sj3k3g3h3_SPARS.s4
PKGOUT_sj4k4g4h4_SPARS.s4
PKGIN_sj5k5g5h5_SPARS.s4|
PKGIN_sj2k2g2h2_SPARS.s4|
PKGCase1 FM 13S1 20 T D13SI L10.s4
PKGIN_sj3k3g3h3_SPARS.s4|
PKGpeters_01_0305_T12.s4p
PKGIN_sj4k4g4h4_SPARS.s4
PKGCase2 FM 13S120 T D13 L10.s4
PKGpeters_01_0904_T12_thru.s4g
PKGpeters_01_0305_T20.s4f
PKGCase3 FM 13S1 20 T D6 L10.s4
PKGpeters_01_0904_T20_thru.s4g

_5Ghz

r_UI97_f1

_pr1_po4_th1per_|

scatv03_31_IvIo#1

11-5 GHz

-10

-5

I I | I I
5 10 15

FITaboveF2
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PKGpeters_01_0904_B1_thru.s4y
PKGpeters_01_0904_M1_thru.s4
PKGpeters_01_0305_B1.s4j
PKGCase7 FM 13SI 1 T D13SI L6.s
PKGpeters_01_0305_M1.s4
PKGpeters_01_0904_B12_thru.s4|
PKGCase5 DS 13 10 T D13 L6.s4
PKGpeters_01_0305_B12.s4y
PKGpeters_01_0305_T1.s4y
PKGpeters_01_0904_B20_thru.s4
PKGCase6 DS 13 10 T D13 L6.s4
PKGpeters_01_0305_B20.s4y
PKGpeters_01_0904_T1_thru.s4
PKGpeters_01_0904_M20_thru.s4
PKGpeters_01_0305_M20.s4
PKGpeters_01_0305_T12.s4
PKGCase4 FM 13S1 20 T D13 L6.s4
PKGpeters_01_0904_T12_thru.s4
PKGOUT_sj5k5g5h5_SPARS.s4
PKGOUT_sj4k4g4hd_SPARS.s{
PKGOUT_sj2k2g2h2_SPARS.s4
PKGOUT_sj3k3g3h3_SPARS.s4
PKGpeters_01_0305_T20.s4
PKGIN_sj5k5g5h5_SPARS.s4
PKGIN_sj2k2g2h2_SPARS.s4
PKGIN_sj3k3g3h3_SPARS.s4
PKGIN_sj4k4g4hd_SPARS.s4
PKGCase1 FM 13S1 20 T D13SI L10.s:
PKGCase2 FM 13S120 T D13 L10.s4
PKGpeters_01_0904_T20_thru.s4
PKGCase3 FM 13S120 T D6 L10.s4
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I LMS fit line exceeds attenuation lines

" Fails LMS line at F2

» F1=1Ghz, F2=5Ghz
= Peters_01 0904 +t12
= Peters_01_0305_120
= Tyco Case3
= Peters_01_0904_+120
» F1=1Ghz, F2=6GHz
« Peters_01_0904 120
= Tyco Case3
= Tyco Case 2

s Fails LMS line at F1

» F1=1Ghz, F2=5Ghz
= All Molex channels (408 m2)
= Tyco Case 3

» F1=1Ghz, F2=6Ghz
= Molex outj2,0utj3,0utjb, injb
« Case 3

- IEEE P802.3ap Backplane Ethernet Task Force
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A,(min) occurs between 2.5 GHz and F1

Chart

PKGpeters_01_0904_B1_thru.s4 PKGpeters_01_0904_T1_thru.s4p
PKGpeters_01_0305_T12.s4 PKGpeters_01_0305_T1.s4p
PKGpeters_01_0904_T12_thru.s4 PKGpeters_01_0904_T12_thru.s4p
PKGpeters_01_0305_T20.s4 PKGpeters_01_0904_T20_thru.s4p
PKGpeters_01_0904_B12_thru.s4 PKGpeters_01_0305_T12.s4p
PKGpeters_01_0904_M1_thru.s4 PKGpeters_01_0904_B1_thru.s4p
PKGCase6 DS 13 10 T D13 L6.s4 PKGpeters_01_0305_T20.s4p
PKGpeters_01_0904_T1_thru.s4 PKGpeters_01_0904_M1_thru.s4p
N PKGCase7 FM 13SI 1 T D13SI L6.s: N PKGpeters_01_0904_B12_thru.s4p
6 PKGpeters_01_0904_B20_thru.s4 6 PKGpeters_01_0904_B20_thru.s4p
_:_' PKGpeters_01_0904_T20_thru.s4 zl PKGpeters_01_0305_M1.s4p
'5,' PKGpeters_01_0904_M20_thru.s4 §I PKGpeters_01_0904_M20_thru.s4p
? PKGCase5 DS 13 10 T D13 L6.s4 3| PKGCase6 DS 13 10 T D13 L6.s4
é’x PKGCase1 FM 13S120 T D13SI L10.s ‘GEJ- PKGCase7 FM 13SI 1 T D13SI L6.s4
fl PKGpeters_01_0305_T1.s4| fl PKGIN_sj4k4g4h4_SPARS.s4
8| PKGIN_sj3k3g3h3_SPARS.s4 81 PKGCase5 DS 1310 T D13 L6.s4
El PKGCase4 FM 13S120 T D13 L6.s: E_l PKGIN_sj3k3g3h3_SPARS.s4
g PKGOUT_sj3k3g3h3_SPARS.s4 g PKGIN_sj2k2g2h2_SPARS.s4

fl PKGIN_sj2k2g2h2_SPARS.s4 1 - 5 G H Z 5 PKGCase1 FM 1381 20 T D13SI L10.s4 1 I 6G H 7
:l PKGIN_sj4k4gdhd_SPARS.s4| $| PKGCase4 FM 13S120 T D13 L6.s4
?’a PKGOUT_sj2k2g2h2_SPARS.s4 3 PKGIN_sj5k5g5h5_SPARS.s4
§ PKGIN_sj5k5g5h5_SPARS.s4 § PKGpeters_01_0305_B1.s4p
PKGOUT_sj4k4g4h4_SPARS.s4 PKGOUT_sj3k3g3h3_SPARS.s4
PKGpeters_01_0305_M1.s4 PKGCase3 FM 13S1 20 T D6 L10.s4
PKGOUT_sj5k5g5h5_SPARS.s4 PKGCase2 FM 13S1 20 T D13 L10.s4
PKGCase3 FM 13S120 T D6 L10.s: PKGOUT_sj4k4gdhd_SPARS.s4
PKGCase2 FM 13S120 T D13 L10.s PKGOUT_sj2k2g2h2_SPARS.s4
PKGpeters_01_0305_B1.s4 PKGOUT_sj5k5g5h5_SPARS.s4
PKGpeters_01_0305_B12.s4 PKGpeters_01_0305_B12.s4p
PKGpeters_01_0305_M20.s4 PKGpeters_01_0305_M20.s4p
PKGpeters_01_0305_B20.s4 PKGpeters_01_0305_B20.s4p

1‘ ‘2 1‘3 4‘1 tL) B 2‘.5 5‘.0 7‘.5 18.0 12.5
Delta2min Delta2min
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A,(max) occurs between 2 GHz and F1

Chart
PKGpeters_01_0904_T1_thru.s4 PKGpeters_01_0904_T1_thru.s4p
PKGpeters_01_0904_B1_thru.s4 PKGpeters_01_0305_T1.s4p
PKGpeters_01_0904_T12_thru.s4 PKGpeters_01_0904_T12_thru.s4p
PKGpeters_01_0904_M1_thru.s4 PKGpeters_01_0904_T20_thru.s4p
PKGCase6 DS 13 10 T D13 L6.s4| PKGpeters_01_0305_T12.s4p
PKGCase7 FM 13SI 1 T D13SI L6.s: PKGpeters_01_0305_T20.s4p
PKGpeters_01_0904_T20_thru.s4 PKGpeters_01_0904_B1_thru.s4p
PKGpeters_01_0904_B12_thru.s4 PKGpeters_01_0904_M1_thru.s4p
N PKGpeters_01_0305_T1.s4 PKGCase6 DS 13 10 T D13 L6.s4p
§ PKGpeters_01_0904_B20_thru.s4 PKGCase7 FM 13SI 1 T D13SI L6.s4
E: PKGpeters_01_0305_T12.s4 PKGpeters_01_0904_M20_thru.s4p
5 PKGpeters_01_0904_M20_thru.s4 PKGpeters_01_0904_B12_thru.s4p
2 PKGpeters_01_0305_T20.s4 PKGpeters_01_0305_M1.s4p
[0]
=3 PKGOUT _sj4k4g4hd SPARS.s4 PKGpeters_01_0904_820_thru.s4p
e .
o PKGCase4 FM 135120 T D13 L6.s PKGIN_sj4k4g4h4_SPARS.s4p
4 PKGIN_ sj5k5g5h5_SPARS.s4 PKGIN_sj5k5g5h5_SPARS.s4p
EI PKGIN_sj3k3g3h3_SPARS.s4 PKG'N—s{3k393h3-SPARS-S4P
5 PKGIN_ sjdkdgahs_SPARS.s4 PKGOUT_SJ.5k595h5_SPARS.s4p
2 PKGIN_sj2k2g2h2_SPARS.s4 PKGOUT—S{4k494h4—SPARS'S4p
i, PKGOUT _sj2k2g2h2_SPARS.s4 ZKOCE'N—S!ZKZQZM—zPARzS“p
S PKGOUT _sj3k3g3h3_SPARS.s4 EEGOBI—S’_Z’EZ@E:E—SEQES'S:F’
3 PKGOUT _sj5k5g5h5_SPARS.s4 —Slekegene_ SP
PKGCase5 DS 13 10 T D13 L6.54 1-5 GHz PKG?}Z‘S E:S 130110;3'3;38"16'Tp 1-6GHz
PKGCase3 FM 13S1 20 T D6 L10.s PKGCase3 g;jr;gl 26 T D6_L1: f:
PKGpeters_01_0305_M1.s4 ase S
PKGpeters_01_0305_M20.s4p
PKGCase2 FM 13S1 20 T D13 L10.s:
PKGCase4 FM 13S1 20 T D13 L6.s4
PKGCase1 FM 13SI 20 T D13SI L10.s:
PKGCase2 FM 13S1 20 T D13 L10.s4
PKGpeters_01_0305_M20.s4
PKGCase1 FM 13S120 T D13SI L10.s4
PKGpeters_01_0305_B1.s4
PKGpeters_01_0305_B12.s4p
PKGpeters_01_0305_B12.s4|
PKGpeters_01_0305_B20.s4p
PKGpeters_01_0305_B20.s4 T T T
\ \ \ \ 0 2 4 6 10
0 2 3 N Delta2max
Delta2max

Intal.
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Chart

A;(min)

PKGpeters_01_0904_T1_thru.s4
PKGpeters_01_0904_T20_thru.s4
PKGpeters_01_0904_T12_thru.s4

PKGCase6 DS 13 10 T D13 L6.s4

PKGpeters_01_0305_T12.s4
PKGpeters_01_0904_M1_thru.s4
PKGpeters_01_0904_B1_thru.s4

PKGpeters_01_0305_T20.s4

PKGCase3 FM 13S120 T D6 L10.s
PKGpeters_01_0305_T1.s4
PKGCase2 FM 13S120 T D13 L10.s
PKGpeters_01_0904_B20_thru.s4
PKGCase7 FM 13SI 1 T D13SI L6.s
PKGpeters_01_0904_M20_thru.s4
PKGpeters_01_0904_B12_thru.s4
PKGCase5 DS 1310 T D13 L6.s4
PKGpeters_01_0305_B1.s4
PKGpeters_01_0305_M1.s4
PKGpeters_01_0305_M20.s4
PKGpeters_01_0305_B12.s4
PKGCase1 FM 13SI 20 T D13SI L10.s
PKGpeters_01_0305_B20.s4
PKGOUT_sj3k3g3h3_SPARS.s4|
PKGIN_sj3k3g3h3_SPARS.s4
PKGCase4 FM 13S120 T D13 L6.s
PKGIN_sj5k5g5h5_SPARS.s4
PKGOUT_sj5k5g5h5_SPARS.s4|
PKGOUT_sj2k2g2h2_SPARS.s4|
PKGIN_sj2k2g2h2_SPARS.s4
PKGIN_sj4k4g4h4_SPARS.s4
PKGOUT_sj4k4gdhd_SPARS.s4|

per_UI97_f1_5Ghz

4_th1

_pr1_po

scatv03_31_IvIO#1

I I
5 1.0

I I I I
15 20 25 30 ¢
Delta1min

_thiper_UI97_f1_6Ghz

_pr1_po4

scatv03_31_IvIO#1

PKGpeters_01_0904_T20_thru.s4p
PKGpeters_01_0904_T12_thru.s4p|

PKGpeters_01_0904_T1_thru.s4p| O < t
PKGpeters_01_0305_T12.s4 CCU I's a
PKGpeters_01_0305_T20.s4 f r e q C; >

- -

PKGpeters_01_0305_T1.s4
PKGCase6 DS 13 10 T D13 L6.s4|
PKGpeters_01_0305_M1.s4
PKGpeters_01_0904_M20_thru.s4
PKGpeters_01_0904_B1_thru.s4p|
PKGCase7 FM 13S| 1 T D13SI L6.s
PKGpeters_01_0305_B1.s4p
PKGpeters_01_0305_M20.s4
PKGCase3 FM 13SI1 20 T D6 L10.s4
PKGpeters_01_0904_B20_thru.s4p|
PKGpeters_01_0305_B12.s4p)
PKGpeters_01_0904_B12_thru.s4p|
PKGpeters_01_0904_M1_thru.s4
PKGCase2 FM 13S1 20 T D13 L10.s4
PKGIN_sj4k4g4h4_SPARS.s4
PKGIN_sj2k2g2h2_SPARS.s4
PKGIN_sj5k5g5h5_SPARS.s4|
PKGIN_sj3k3g3h3_SPARS.s4
PKGCase4 FM 13S1 20 T D13 L6.s4
PKGCase5 DS 13 10 T D13 L6.s4|
PKGOUT_sj4k4g4h4_SPARS.s4
PKGCase1 FM 13S1 20 T D13SI L10.s
PKGOUT_sj3k3g3h3_SPARS.s4
PKGpeters_01_0305_B20.s4p
PKGOUT_sj5k5g5h5_SPARS.s4
PKGOUT_sj2k2g2h2_SPARS.s4

1-6GHz

| I I I I I I
.0 5 10 15 20 25 3.0 35 4.0

Delta1min

2.5 GHz

Intal.
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Chart

‘hart

PKGpeters_01_0904_T1_thru.s4p
PKGpeters_01_0904_T12_thru.s4p
PKGpeters_01_0904_T20_thru.s4p

PKGOUT_sj5k5g5h5_SPARS.s4p
PKGOUT_sj3k3g3h3_SPARS.s4p
PKGIN_sj5k5g5h5_SPARS.s4p
PKGOUT_sj2k2g2h2_SPARS.s4p
PKGOUT_sj4k4g4hd_SPARS.s4p
PKGIN_sj4k4gahd_SPARS.s4p

N PKGIN_sj3k3g3h3_SPARS.s4p
8I PKGIN_sj2k2g2h2_SPARS.s4p
El PKGpeters_01_0904_B1_thru.s4p
OB:I PKGpeters_01_0904_M1_thru.s4p
§ PKGCase6 DS 13 10 T D13 L6.s4p
5 PKGpeters_01_0305_M1.s4p
o

S PKGpeters_01_0305_B20.s4p
gl PKGpeters_01_0305_M20.s4p
g PKGpeters_01_0305_B12.s4p
;' PKGpeters_01_0305_B1.s4p
gl PKGpeters_01_0305_T20.s4p
§ PKGpeters_01_0904_B12_thru.s4p

PKGpeters_01_0904_M20_thru.s4p
PKGCase7 FM 13SI 1 T D13SI L6.s4p
PKGCase1 FM 13S120 T D13SI L10.s4p
PKGCase5 DS 13 10 T D13 L6.s4p
PKGpeters_01_0305_T1.s4p
PKGCase3 FM 13S1 20 T D6 L10.s4p
PKGpeters_01_0904_B20_thru.s4p
PKGCase4 FM 13S1 20 T D13 L6.s4p
PKGpeters_01_0305_T12.s4p
PKGCase2 FM 13S1 20 T D13 L10.s4p

Occurs
freqs :
2.5 GH

1-5 GHz

at

2 3 4 5 6

Deltatmax

_th1per_UI97_f1_6Ghz

_pr1_po4

scatv03_31_IvIio#1

PKGpeters_01_0305_T1.s
PKGpeters_01_0904_T1_thru.s
PKGpeters_01_0904_T12_thru.s:
PKGpeters_01_0904_T20_thru.s:
PKGOUT_sj3k3g3h3_SPARS.s|
PKGpeters_01_0305_M1.s
PKGOUT_sj2k2g2h2_SPARS.s|
PKGOUT_sj5k5g5h5_SPARS.s|
PKGpeters_01_0904_B12_thru.s
PKGOUT_sj4k4g4hd_SPARS.s|
PKGIN_sj3k3g3h3_SPARS.s
PKGIN_sj5k5g5h5_SPARS.s
PKGIN_sj4k4g4h4_SPARS.s
PKGIN_sj2k2g2h2_SPARS.s:
PKGpeters_01_0305_B1.s4
PKGCase1 FM 13S1 20 T D13SI L10.
PKGpeters_01_0904_M20_thru.s
PKGCase6 DS 13 10 T D13 L6.s
PKGpeters_01_0305_T20.s
PKGCase3 FM 13S1 20 T D6 L10.
PKGCase4 FM 13S120 T D13 L6.
PKGpeters_01_0305_T12.s
PKGCase2 FM 13S120 T D13 L10.
PKGpeters_01_0904_B20_thru.s
PKGCase7 FM 13SI 1 T D13SI L6.
PKGpeters_01_0904_M1_thru.s
PKGpeters_01_0904_B1_thru.s:
PKGpeters_01_0305_B12.s:
PKGCase5 DS 1310 T D13 L6.s
PKGpeters_01_0305_M20.s
PKGpeters_01_0305_B20.s:

Occut
freqs
2.5G

1-6GHz

0 1 2 3 4 5 6 7

Delta1max

at
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Below AF1:

Chart

Chart

r_U197_f1_5Ghz

_th1per_|

_pr1_po4

scatv03_31_IvI0#1

PKGCase2 FM 13S120 T D13 L10.s4
PKGCase1 FM 13S1 20 T D13SI L10.s4

PKGCase7 FM 13S1 1 T D13SI L6.s4

PKGCase3 FM 138120 T D6 L10.54
PKGIN_sj5k5g5h5_SPARS.s4
PKGIN_sj4k4g4hd_SPARS.s4
PKGIN_sj2k2g2h2_SPARS.s4
PKGIN_sj3k3g3h3_SPARS.s4

PKGOUT_sj5k5g5h5_SPARS.s4
PKGOUT_sjdk4gdhd_SPARS.s4
PKGOUT_sj2k2g2h2_SPARS.s4
PKGOUT_sj3k3g3h3_SPARS.s4

PKGCase4 FM 13S120 T D13 L6.s4
PKGpeters_01_0904_M20_thru.s4f
PKGpeters_01_0305_T20.s4q
PKGpeters_01_0305_M20.s4q
PKGpeters_01_0305_B20.s4
PKGpeters_01_0904_T20_thru.s4g
PKGpeters_01_0904_B20_thru.s4p
PKGpeters_01_0305_T12.s4q
PKGpeters_01_0305_B12.s4
PKGCase5 DS 13 10 T D13 L6.s4
PKGCase6 DS 13 10 T D13 L6.s4
PKGpeters_01_0904_T12_thru.s4g
PKGpeters_01_0904_B12_thru.s4p
PKGpeters_01_0305_T1.s4p
PKGpeters_01_0305_M1.s4q
PKGpeters_01_0305_B1.s4p

PKGpeters_01_0904_B1_thru.s4p
PKGpeters_01_0904_M1_thru.s4(
PKGpeters_01_0904_T1_thru.s4g

1-5 GHz

-7

[
6 5 4 3 2

Below_AF1

'
A

o -

g

N

r_U197_f1_5Ghz

_pr1_po4_th1pe

scatv03_31_IvIo#1

PKGCase3 FM 13S1 20 T D6 L10.s4

PKGCase2 FM 13S1 20 T D13 L10.s4
PKGCase1 FM 13S1 20 T D13SI L10.s4
PKGCase4 FM 138120 T D13 L6.s4

PKGCase7 FM 13S1 1 T D13SI L6.s4

PKGIN_sj5k5g5h5_SPARS .s4
PKGIN_sjdk4gdhd_SPARS.s4
PKGIN_sj2k2g2h2_SPARS .s4
PKGIN_sj3k3g3h3_SPARS.s4

PKGOUT_sj5k5g5h5_SPARS.s4

PKGOUT_sj4kdgdh4_SPARS.s4

PKGOUT_sj2k2g2h2_SPARS.s4

PKGOUT_sj3k3g3h3_SPARS.s4

PKGpeters_01_0904_M20_thru.s4(
PKGpeters_01_0305_T20.s4p
PKGpeters_01_0305_M20.s4y]
PKGpeters_01_0305_B20.s4q

PKGpeters_01_0904_T20_thru.s4g

PKGpeters_01_0904_B20_thru.s4g
PKGpeters_01_0305_T12.s4p
PKGpeters_01_0305_B12.s4p

PKGCase5 DS 13 10 T D13 L6.s4
PKGCase6 DS 13 10 T D13 L6.s4
PKGpeters_01_0904_T12_thru.s4g
PKGpeters_01_0904_B12_thru.s4p
PKGpeters_01_0305_T1.s4f
PKGpeters_01_0305_M1.s4q
PKGpeters_01_0305_B1.s4p

PKGpeters_01_0904_B1_thru.s4p
PKGpeters_01_0904_M1_thru.s4g
PKGpeters_01_0904_T1_thru.s4p

1-6GHz

-7

6 5 4 3 -2

'
N

Below_AF1
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Below F2:

Chart Chart
PKGpeters_01_0904_T20_thru.s4p | PKGpeters_01_0904_T20_thru.s4{

PKGCase3 FM 13S1 20 T D6 L10.s4p _ PKGpeters_01_0904_T12_thru.s4q [
PKGpeters_01_0305_T20.s4p I PKGpeters_01_0305_T20.s4f ]
PKGIN_sj3k3g3h3_SPARS.s4p - PKGpeters_01_0904_T1_thru.s4( ]

PKGCase1 FM 1351 20 T D13SI L10.s4p I PKGpeters_01_0305_T12.s4 ]
PKGIN_sj4k4g4hd_SPARS.s4p 1 - 5 G HZ - PKGCase3 FM 13SI 20 T D6 L10.54 ]
PKGCase2 FM 1351 20 T D13 L10.54p I PKGIN_sjdkdgdhd_SPARS.s4 ]
PKGIN_sj2k2g2h2_SPARS.sdp | PKGpeters_01_0305_T1.s4g []
PKGIN_sj5k5g5h5_SPARS.s4p || PKGIN_sj3k3g3h3_SPARS.s4 []
Y PKGOUT_sj3k3g3h3_SPARS.s4p ‘ N PKGCasel FM 135120 T D13SI L10.54
8 PKGOUT_sj4kdgdh4_SPARS.sdp H 8 PKGCase2 FM 1351 20 T D13 L10.54 ]
;::' PKGOUT_sj2k2g2h2_SPARS.s4p - ;' PKGIN_sj2k2g2h2_SPARS.s4 o
5 PKGOUT_sj5k5g5h5_SPARS.s4p ‘ 5| PKGIN_sj5k5g5h5_SPARS.s4 1 = 6G H y4
f‘;& PKGpeters_01_0904_T12_thru.s4p | g PKGOUT _sj3k3g3h3_SPARS.s4| ]
5 PKGpeters_01_0305_T12.s4p f 5 PKGOUT sj4kdgahd_SPARS.s4| i
s PKGCase4 FM 1351 20 T D13 L6.sdp = s, PKGOUT sj2k2g2h2_SPARS.s4| i
5 PKGpeters_01_0904_M20_thru.sdp [ | 5 PKGOUT _sj5k5g5h5_SPARS.s4| |
x PKGpeters_01_0305_M20.s4p . E PKGCase4 FM 135120 T D13 L6.54 P
fl PKGpeters_01_0305_B20.s4p - fl PKGpeters_01_0904_M20_thru.s4f .
o PKGCase6 DS 13 10 T D13 L6.s4p e o PKGpeters_01_0305_M20.s4( ||
g o
§ PKGpeters_01_0904_T1_thru.s4p - % PKGpeters_01_0305_B20.s4¢ .
® PKGpeters_01_0904_B20_thru.s4p ® PKGCase6 DS 13 10 T D13 L6.s4
PKGpeters_01_0305_B12.s4p - PKGpeters_01_0904_B20_thru.s4f -
PKGCase5 DS 13 10 T D13 L6.s4p _ PKGpeters_01_0305_B12.s4¢ -
PKGpeters_01_0904_B12_thru.s4p PKGCase5 DS 13 10 T D13 L6.s4
PKGpeters_01_0305_T1.s4p I PKGpeters_01_0904 B12_thrustd D
PKGpeters_01_0305_M1.s4p e PKGpeters_01_0305 M1.s4d |
PKGpeters_01_0305_B1.s4p [ PKGpeters_01_0305_Bl.ség [l
PKGCase7 FM 13SI 1 T D13SI L6.s4p I PrGcase7 FM 13511 TD13sI L6.s4 [
PKGpeters_01_0904_B1_thru.s4p P PKGpeters_01_0904 B1_thrusdd [N
PKGpeters_01_0904_M1_thru.s4p [ PKGpeters 01 0904 M1_thrusdg [N
75 80 25 0 25 5 0 5 0 15
Below_AF2 Below_AF2
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Other parameters max/min Group Delay

Chart

_f1_5Ghz

_th3per_UI97_f1

_pr1_po8

scat_31_IvIO#1

PKGCase6 DS 13 10 T D13 L6.s4
PKGCase3 FM 13S1 20 T D6 L10.s:
PKGOUT _sj3k3g3h3_SPARS:.s:
PKGOUT_sj4k4g4h4_SPARS:.s:
PKGCase2 FM 13S120 T D13 L10.s
PKGpeters_01_0904_M1_thru.s4
PKGOUT_sj2k2g2h2_SPARS.s:
PKGpeters_01_0904_M20_thru.s4
PKGOUT _sj5k5g5h5_SPARS.s:
PKGIN_sj4k4gdh4_SPARS.s
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AC Parameter Result overview

s Peters 0904 T1 has consistently worst A's
» Except A2(min)
= Below AF1

= Molex channel are on LMS fit line
= Tyco case 3 is below LMS fit line

s Below AF2
s Peter 0904 T20 is worst

= This parameter can realistically enable more
channels.

s The freq where A2's occurs at is normally less

than F2 and does not seem to have a pattern
where it occurs.
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I AC parameters fit to "A"

i*[ ~ Response a

5 L

'}[ Pareto Plot of Transformed Estimates

¥| Actual by Predicted Plot

Abzolute effect sizes from high to lowe, and how they add up.
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I AC to Abler Voltage Margin, no Xtl, no DCD

¥ Whole Model
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Do time parameters fit/correlate to AC
parameters?

s AC parameters fit well to A

= AC parameter do not fit well to system
analysis (w/out Xtlk)

= Maybe not enough data
» L.e. all the channel were not done



I Performance Correlation

_, = Agreement on worst channel between
the all the Abler and ac params.

s Only 65% correlation agreement on
grading other channels.
» Potential reasons:
= DFE and FFE are not passive functions

= Numerical implementations can vary

= Numerical error could be significant compare to
the results.

s A and Q are not correlated to channel
performance

= A and Q do fit a complex function of AC
parameters

3

o

- IEEE P802.3ap Backplane Ethernet Task Force



I Drawing “lines in the sand”
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w® o Wait until June

meeting to so we can
gain performance
consensus

s Use that consensus
to draw "the lines in
the sand”

Parameter Value Units
fmin 0.05 | GHz
fmax 15 | GHz
b1 2.25E-0.5

b2 1.20E-10

b3 3.50E-20

b4 -1.25E-30

f1 1 | GHz
f2 6 | GHz
IL1 A(f1)-TBD | dB
IL2 A(f1)-TBD | dB
mHF 40 | dB/decade
A1(min) TBD | dB
A1(max) TBD | dB
A2(min) TBD | dB
A2(max) TBD | dB
Fbr TBD | GHz




I Straw Poll 1
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as follows:

w® a Change AC limit graph to have the form

Insertion Loss Deviation (dB)
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Straw Poll 2

s Given

Tx is observable
Channel parameters are observable
Rx is only observable for BER

At least some folks think most channel are workable in the
Rx.

Can't agree on highly correlated ordering of all channels
based on Rx

= Straw Pole

Spec Tx and channel ac parameters
Insure capacity to receive data as a confidence exercise
Do not spec Rx - Let competition drive good Rx

= Impact

Tx designer have clear design path
Channel designer have clear design path

Rx designer do not have a clear design path but have most
freedom to compete.
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