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PROCEDURES

1. Channel Model Download
- STATEYE does not provide channel information, therefore we have to get
touchstone type channel modeling files

EX) http://www.t11.0rg/ftp/t11/models/index.html
http://grouper.ieee.org/groups/802/3/ap/public/channel_model/archive/index.html#Channel Model Material

2. Create STATEYE Script File

3. High Speed link Simulation will be done by STATEYE Simulator
- STATEYE generate only MATLAB script files
http://www.stateye.org/stateyevd/index.html

4. The Result Figure will be shown by MATLAB Simulator
- Matlab 2007a and Stateye installed Lab 213B
Stateye do not run at 2009 version



1. Download Channel

Channel Description

~Backplane Channels:
#FR408 GBX Reference Backplane
+15”, 25" and 30" channels (two connectors; 2.5” trace on each line card)
#Backdrilled, bottom routed and 185 mil via stub

Data Listing

What is provided:

*Molex Case 1 (15" FR408 Backplane channel, bottom routed, moderate crosstalk)
*Molex Case 2 (25” FR408 Backplane channel, backdrilled, moderate crosstalk)
*Molex Case 3 (25" FR408 Backplane channel, backdrilled, high crosstalk)

*Molex Case 4 (30" FR408 Backplane channel, backdrilled, moderate crosstalk)

*Molex Case 5 (15" FR408 Backplane channel, via stub, moderate crosstalk)

~SCAZ2 channel:

#Single channel (no Xtalk aggressors at this time), two measurement based connector
models (thru-hole receptacle to straddle-mount SMT plug), 18" simulated FR408 backplane
channel, 5 mm trace on each paddle card | Molex_Case?_F1

| Molex_Case?_F2

|| Molex_Case?_F3
1. Download Channel Model —We are using 25inches FR4 channel in 7 Molex Case? N1

this example. | Molex_Case2_M2
2. Read Channel Description | Molex_Case2_M3

| Molex_Case?_ M4
! Molex_Case2 T

(&) [&) [&] [&] [&] [&] [

[

http://www.t11.org/ftp/t11/models/Molex_T11_Channels/Molex%20Backplane%20and%20SCA2%20Channel%20Test%20Cases.pdf



1. Download Channel

File Name Conventions

eS-parameter data for each channel comes in an accordingly named folder. The Thru
channel data is designated by “_T” in the filename, NEXT aggressor data by “_N1"” through
“_N4”, and FEXT by “_F1” through “_F3"”. For instance, Molex Case 1 data is found in the

Molex_Casel folder and consists of:

Molex_Casel_T.s4p : Through Channel

Molex_Casel N1.s4p, Molex_Casel N2.s4p, Molex_Casel N3.s4p,

Molex_Casel N4.s4p: NEXT Aggressors

Molex_Casel F1.s4p, Molex_Casel F2.s4p, Molex_Casel F3.s4p : FEXT Aggressors

eData format is standard real/imaginary S-parameters
Ex) Molex_case2_T.s4p ( touchstone file type)

| EFILE: D:husers'goganessyan'\NEW 408 backplane 5 Parameters'Molex_T11l_channels'Molex_Case2'Molex_Case2_T.sdp
I

# MHz 5 DB R 50.00
|

FREQ 511 512 513 514

I
! 521 522 523 524
! 531 532 533 534
! 541 542 543 544
I
! DB ANG DE ANG DB ANG DE ANG
50.000 -17.468255 17.592245 -0.598598 -57.018001 -19.065630 32.411460 -34.953414 165.303432
-0.593463 -57.648337 -17.269707 18.465607 -34.930167 164, BE4E77 -19.084841 31.601300
-19.119529 32.406244 -34.750492 165.762297 -17.108563 17.469597 -0.594390 -57.278942
-34.760035 165.703378 -19.135560 31.918333 -0. 585966 -57.499542 -17.052375 18.031386
75,000 -16. 364795 -4.619189 -0.694203 -85. 248126 -17.499165 5. 990685 -34.955757 117. 894157
-0.682937 -85.629148 -16.237144 -8.983909 -34.933093 118.035351 -17.511757 4.590984
-17.526695 5.916828 -34.988549 117.530545 -15.994633 -4. 286948 -0.697838 -85.188182
-35.090696 117.086339 -17.537425 4,.727861 -0.685963 -85.422054 -15.966294 -8.325409
100. 000 -17.167138 -28. 089571 -0.723515 -113.154072 -17. 816076 -19.699127 -37.925789 81.544340
-0.717646 -113.488943 -17.193305 -32.08B788 -37.673384 81.078617 -17.827793 -21.750163
-17.853236 -19.727073 -37.841945 81.99B8876 -16.694223 -27.590234 -0.719680 -113.031183

-37.915598 82. 357265 -17. 863863 -21.668177 -0.719750 -1132.160992 -16. B07415 -31.365738



2. Create STATEYE Script File

() Starting SmatrixHelper
[

Eigene Dateien

»

Arbeitsplatz

Metzwerkumgebung

2

Papierkorb

CB Meues Office-Dokument
| 4 Office-Dokument 6ffnen
—cia

@‘ Programmzugriff und -standards

% ‘Windows Update
w ‘Windows-Katalog

E WinZip

0_) HiFe und Suppart
=] Ausfihren...

v @ Microsoft Office
@ Qutlook Express

4 @ Hardcopy - Bildschirmausdruck
I CaroniP4z00

’ @ Canon iP4200 Manual

» [ CO-LabePrint

@ Lexmark

CBF-Elabiorator

) Architag ¥Ray %ML Editor
3

= E Heruntetfahren,..

EH.PoR2I@AS 117

sttart @ Microsoft PowerPaoint - [E... |

We will now show how to analyse a single channel using the default settings of Stateye.
Firstly we recommend for entry of the touchstone files the use of smatrixhelper



1. Through Channel Add

File  Edit View Templates Settings

Fiters
T:| CEIGGLR_Tse_Fitier

Fec| CEIGGLR_R_Fiter
44 description input

v]r: Al
v]r: 40

Help

c: 620e-15
c: 620e-15

[ Select 4xd forward file name

C:\Users\kelly\Desktop
\EES89%\5TATEYE manual
“Molex CaseZ T.sdp

[ Select 4e4 crosstalk file nameds)

C:W\UsershkellywDesktop
ZWEEEB9\STATEYE manual
WMolex CaseZ Fl.s4p;
C:hUsershkelly'Desktop
YEES894STATEYE manual
“WMolex _CaseZ N1.sdp;

XML resutt
Suggest a smatrix name (pbject id within XML):

Remove path from filenames:

Generate XML

m »

1

2. Create STATEYE Script File

RN

B Oopen
.

. » EEBGED » STATEYE manual

Organize «

- Favorites
Bl Desktop
& Downloads

1=
= Recent Places

| high speed 10-P¢ =

. Meeting PPT
. STUDY

4 Libraries
3 Documents
rJ'. Music
= Pictures

B Videos

New folder

it Name

%] Molex_CaseZ_F1
7] Molex_Case?_F2
7| Molex_Case2_F3
7| Molex_Case2_N1
7] Molex_Case?_N2
7| Molex_Case2_N3
7] Molex_Cased N4
' Molex_Case2 T

- <[

File name: Molex_Case? T

-

L, —
Hi Stateye Smatrix-Helper V4.2,

File Edit View Templates Settings Help
Filters

Tw|CEIBGLR_T_Fiter v |r 40  c: 620e-15
Rw|CEI6GLR_Rx_Fiter  »|r: 40  c: 620e-15

x4 description input

’ Select 4x4 forward file name

C:wUsershkellywDesktop
\EE689\STATEYE manusl
'\M:lex_Casez_I -=4p

Select &xd crosstalk file namels)

C:yUsershkelly'Desktop
LWEESB9\STATEYE manual
“Molex CaseZ Fl._sdp;
C:yUsershkelly Desktop
NEES89\STATEYE manual
“Molex CaseZ N1.osdp;

XML result
Suggest a smatrix name (object id within XML):

Remove path from filenames:

| GenertexmL |

m »

2. Cross Talk Channel Add

pa
pa

Pl —t |

N
\;}'\J | v EEG689 » STATEVE manual
Organize » Mew folder
-
[ Favorites - Mame
PR Desktop 7] Molex_Case2 F1
8. Downloads 7] Molex_Case2_F2
5| Recent Places 7] Molex_Case2_F3
| high speed10-P2=| || 7] Molex_Casez_N1
. Meeting PPT | Molex_Case2 N2
) STUDY 7] Molex_Case2 N3
7] Molex_Case2_N4
4 Libraries | 7] Molex_Case2 T
3 Documents
rJ”- Music
=| Pictures
B Videos

- [

File name: "Molex_Case2_N2" "M

1. we select the transmit and receiver linear filter that is to be cascaded with the touchstone
files. Note we select the same OIF standard for tx and rx Please note that the filter is only
defining the return loss, plus transmit filter, and time continuous filters. Decision Feedback
Equalisation is performed later, during the selection of the receiver type in the XML

definition files.

2. we select the touchstone file for the forward channel. In this case a 4x4 matrix is selected by
pressing the appropriate button



2. Create STATEYE Scrlpt Flle

Stateye Smatmc Helpe

File  Edit View Templates Settings Help i

Fitters
Ti|CEIBGLR_Tw_Fiter  v|r 40 o 620e15  poles: (0.75%.375 zeros:
Hx:[CEIIBGLH_Hx_Hher v] rr 40 o 620e-15 poles: IEM0S:
&4 description input
[ Select 4xd forward file name Source file 44 forward

Target description &xg
C:W\UsersykellyDesktop - 111 B E— 5] 2
“EEEB9\ STATEYE manual 3 —_ 4
“Molex CaseZ T.sdp = e} near end | farend ()

L s B

Select 4x4 crosstalk file name(s) | | 3o e 4 crosstak

Target description B8
C:\Users‘kelly'\Desktop - 1 ———— 5] 2
ZEEE83\STATEYE menual T g fwd s :
“Molex CaseZ Fl.sdp; ‘E‘ fb) near end | farend ()
C:\Users\kelly\Desktop e 1 3 —_— 7
WEE&Z9\STATEYE manual 2 4 a
“Molex CaseZ N1.sdp; - -
XML resutt
Suggest a smatrix name (object id within XML): 118
Remove path from filenames:
| GememteXML | [ Copy <smatidist>to clipb. | | Copy <chamnelist>to clipb. |
= == -~
<smatrixlist> |_|

<l—— place additional <smatrix* nodes here —-» B

<smatrix id="CEI&GLE Tx Filter" description="s8x&8" compomne
<filter r="40" c="8Z0e-15" poles="(0_75*&_375e9)"

</amatrix>
<smatrix id="CEI&GLE Ex Filter" description="s8x8" compone
<filter r="40" c="g20e-15" poles="" zeros="" />
</smatrix> b
<gmatrix id="mxl" description="s8x8" componentformat="sdxi -
R | 17} | [ i
[ [ [T | [atd]

Each touchstone file has its own definitions for the ports connected to the transmitter and receiver. For this example we
must swap ports 2 and 3. Clearly if this is wrong then the results will also be wrong.



2. Create STATEYE Script File

1. We will now leave the other options as default and generate the XML code for the matrices
and channels in two seperate definition files

2. smatrixhelper will ask if you wish to copy the oif templates from the installation directory
also to this directory. Say yes as we will need these files to generate the final matlab script

» EEGEY » STATEYE_manual

r Include in library - Share with = Burn Mew fi
tes . N_.ame ............ ,,.u..} --------------------
top |7 Melex_Casze?_F1
mloads |7 Molex_Case?_F2
:nt Places | 7| Molex_Case2 F3
1 speed I0-Pz |7 Molex_Case2_MN1
ting PPT |7 Molex_Case2_M2
o = |7 Molex_Case2_M3
|7 Molex_Case?_MN4
=3 || Molex_Case2 T
uments [Z] My_channellist
ic [Z] My_smatrixlist
ares |Z| OIF_analysis
] |£ OIF_filters
|£ OIF_jitterlist
:group |£| OIF_receiverlist
|Z| OIF_transmitterlist

Main ref ; Stateye V.4.0 training - Getting started (slides)



http://www.stateye.org/stateyev4/stateye_training.ppt�
http://www.stateye.org/stateyev4/stateye_training.ppt�
http://www.stateye.org/stateyev4/stateye_training.ppt�
http://www.stateye.org/stateyev4/stateye_training.ppt�
http://www.stateye.org/stateyev4/stateye_training.ppt�
http://www.stateye.org/stateyev4/stateye_training.ppt�

3. Create Matlab Script File

1. Run Stateye Gui
2. Open OIF_analysis

File Edit View Tools Help
BH AKX dRRH I vEQ 4d S
[8] Run generstor | [10] CBF-XML view | [11] Biaboration | [12] Message log |
[1] Settings & options | [2] Transmitter ohjects | [2] Smatrix objects | [4] Channel objects | [5] Receiver objects I [&] Jitter objects | [7] Analysis runs | [8] Tree v

Select tems in the list to view/edit their properties:

General settings — B | =
48 General settings
Output options r% Select a Stateye command batch file (XML format) to be opened
OLrtert data options ———
| Output graphics options l'\.,./'”'\_./'l | ., » EEBB9 » STATEYE_manual - | 3 |
Organize = Mew folder
- Favorites = Name
Bl Desktop [Z| My_channellist
3 Downloads =] My_smatrixlist
| Recent Places |=| OIF_analysis
. highspeed10-Pg 5| = OIF filtershy
./ Meeting PPT |= OIF jitterlist
LOSTUDY |= OIF_receiverlist
|Z OIF_transmitterlist
1 Libraries _
@ Documents
J1 Music
[=] Pictures




1. CEI6GLR_TX_Pre

S S " =
@ Stateye-GUI V.4.2.3 - [\STATEYE_manual\OIF analysisxml T =B e

File Edit View Tools Help

EH FEAX & RR R v%Q e S
[9] Run generator | [10] CBF-XML view | [11] Elaboration | [12] Message log |
[1] Settings &uptiuns| [2] Transmitter objects |[2]5matrix ohjects | [4] Channel objects | [5] Receiver objects | [6] Jitter objects | [7] Analysis runs | [8] Tree view

Select tems in the list to view/edit their properties:
Tx CEN1GLR_Tx
Tx CEIM1G5R_Tx
TxCElLH—TxJ ost unigue identifier ~ CEI6GLR_Tx_pre
A CEIGGLR_Tx_pre 5 Emchasis
Tx CEIBGSR_Tx emphasis taps 02500250 x
optimize emphasis taps True
B Misc
comment
E Options
DChD 0.0
Examples:
s  ecmphasisg="" equivalent {0 emphasis="1" (.. no specific emphasis to be applied)
* emrhasis="-0_.05 0.85 -0.10": fixed pre-tap -0.05, main tap 0.85, post-tap -0.10
* aomphasis="-0.05 =x -0.10": will be converted t0 emphasis="-0.05 0.85 -0.1" (5&e above)
*  amphaszis="x -0.3": will be converted t0 emphasis="0.7 -0.3"

*  eomphasis="0:-0_05:-0.1 = -0.1": willbheconveredto ™o 0.3 -o.1vand "-0.05 0.85 -o0.1"and"-0.1 0.8 -0.1" (sweep)

Either a single pre or post tap transmitter, with <®&dB of emphasis, with infinite precision
accuracy.



1. Previous SmatrixHelper already generate cascade Channel model, however we can
customize

2. CEIGLR_RX -5 Taps DFE

[3] Run generstor | [10] CBF-XML view | [11] Biaboration | [12] Message log |

Select tems in the list to view/edit their properties:

[1] Settings &optionsl [2] Transmitter objects | [2] Smatrix objects | [4] Channel objects | [5] Receiver objects | [6] Jitter objects | [7] Analysis nuns | [8] Tree view

Ch ch_fitter_moc
Ch ch_fitter_mx1
Ch ch_fitter_mx2
Ch ch_fitter_mx3
Ch ch_moe

Ch ch_mocd

Ch ch_m2

Ch ch_mx3

unique identifier *
E Misc

comment
B Smatrix input data
characteristic compaonents

-

ch_filter_mx

(characteristic collection)

characteristicPropertyTable Collection Editor

ER=Sc=)

Members:

1| type=xt reference=casc_filter_mac
2| type=xt reference=casc_filter_mx
3| type=xt reference=casc_filter_mx

[I] type=fwd reference=casc_filter_

Select tems in the list to view/edit their properties:

Bx CET1GLR_R=_A
Rx CEIT1GLR_Rx«_B
Rx CEIT1GSR_Rx_A

244 CEIBGLR_Fx

Rx CEIGGSR_Rx

comment

type=fwd reference=casc_fitter_mu1 propert ..

chartype = fwd

description = smatrix
E Data source

filename *

reference ~ casc filter mx1

unigue identifier ~ CEI&GLR_Rx
E Characteristics
bit emor rate ~ le-15
CDR enabled False
number of DFE taps 5
E BEye compliance requirements
&ye opening ~ (502)/800
B Jitter compliance requirements
required dj = 0.325
required g = (Z*7.94)
required tj = 0.60
B Misc



1. Analysis runs, we will do CEI6GLR_post simulation.

2. \Validate Project Data
Stateye-GUI V.4.23 - C:

File Edit View Tocols Help

A /axsankildMaleid o

19 Run generator | [10] CBF-XML view | [11] Elaboratior’| [12] Message log |

| Select tems in the list to view/edit their properties:

[1] Settings & options I [£] Transmitter objects | [2] Smaty .2 [id ate prD_]ECt data,

i.e. check whether project can be elaborated

s | [6] Jitter objects | [7] Analysis runs | [3] Tree view

[C1¢C*CEI1GLR_DFE_Template
| [« CENGLR_TC_Template

[« CENGMR_Template
[C]¥3CENGSR_Template
] €33 CEIGGLR_Template_post
¥¥CEIBGLR_Template_pre
¥ ¥CEIBGLR_Template_pre DFE
[T 4C¥CEISGSR_Template

Validation finished successfully

S|

E Analysis timing parameters

baudrate *
jitter

El Basics

deactivated run
unigue identifier ~

E Composition elements

transmitter =
channel =
receiver ~

B Cursors

postcursors ™
precursors ~

E Misc

comment

E Stateye analysis parameters

bins ~
width *

:I Current project data are valid and could be elaborated.

oK

6.375e9
CEIGGLR_.Jit

Falze
CEI6GLR_Template_pre

CEI6GLR_Tx_pre
ch_filter_mx
CEI6GGLR_Rx_Mo_DFE

50
4

Mote that two transmitters exist for CEIGGLR. CE

4000
60



=

Elaborate

2. After Elaborate, save elaboration results, however make sure you save this file at
directory which have channel model files

3. Further information — download manual in stateye website

—

s s v e o - . .
— —

File Edit View | Tools | Help

B H| 7 2 x5 XMLDatalmport..

[1] Settings & uptiunsl [2 ﬁ Smatrix-Helper [5] Receiver objects | [6] Jitter objects | [7] Analysis uns | [8] Tree view

13] Run generator I N0 2 validate Project Data
% This m f£file wasg -
% by Stateye-EUI |** Elaborate ... [~ |
% using chfElabon @ Save Elaboration RESIG%S F= N
echo on;
dispi{sprint£{ '\nhﬂ Start MATLAB , datestriclock, 'yyyy-mm—dd HH:MM:55")));
clear all; . .
pack; [#] Start MATLAB m-File Editor [@] Molex_Case2_F1
% BEGIN of analys . :
disp('BECIN of :rn Hide Parameters Of Secondary Importance s | 7| Molex_Case2_F2
clear all; Allow Free Text In Dropdown Lists |Z| Molex_Casel F3
pack; I
if isempty(which{'twoport')) && strompi{computer, "BCHIN') && (exist([getenvi{'progrs — e TElrrgel bin'l) = T
path{[getenv (' 'programfiles') '‘Stateye‘\bin'], path); | Molex_Cased N2
end; I
if isempty(which({'createl.m'"))&: stromp (computer, "DCHIN') &£& (exist({[getenv('progz— e ilCrede E “acripta'])l = 7)
path([getenv( 'programfiles') '‘\Stateye\scripts'], path); 7] Maolex_Case?_MN4
end; .
if isempty(which('twoport')) Ml Mlex: Case2 T
if stremp (computer, "PCHWIN') && (exist(|'C:\Program Files‘\Stateyeibin') == 7 =] My_channellist
path{'C:%Program Files‘S5tateye‘\bkin', path); =5 My smatrixlist
= == ) ) IJ . I ) e
Elaboration finished successfully . ﬁ [] OIF_analysis

|£| OIF_analysis
| QIF filters

& Current project data were elaborated successfully, resulting m-code will . i
Pre) Y g |= OIF_jitterlist

) be displayed now.

|=| OIF_receiverlist

|£| OIF_transmitterlist

oK




3.1 Link Characteristic —StatEye Sim

(J CEI-6G-SR Short Reach Interface
6.2 Requirements

Support serial baud rate from 4.976Gsym/s to 6.375Gsym/s.

Capable of low bit error rate (required BER of 1071°).

Capable of driving 0 — 200mm of PCB and up to 1 connector. 200mm =7.9inch
Shall support AC coupled operation and optionally DC-coupled operation.

Shall allow multi-lanes (1:N).

o 0k wWwh =

Shall support hot plug.
d CEI-6G-LR Long Reach Interface

7.2 Requirements

1. Support serial baud rate from 4.976Gsym/s to 6.375Gsym/s.
Capable of low bit error rate (required BER of 1071°). 1m =39.9 inch

Capable of driving 0 — 1m of PCB (such as IEEE 802.3 XAUI/TFI-5 compliant
backplane) and up to 2 connector.

Shall support AC coupled operation and optionally DC-coupled operation.
5. Shall allow multi-lanes (1:N).
6. Shall support hot plug.



3.1 Link Characteristic —StatEye Sim

(] CEI-11G-SR Short Reach Interface

8.1

R o

Requirements

Support serial data rate from 9.95 Gsym/s to 11.1 Gsym/s.
Capable of low bit error rate (required BER' of 10-19).

Capable of driving 0 — 200 mm of PCB and up to 1 connector.
Shall support AC-coupled and optionally DC-coupled operation.
Shall allow multi-lanes (1 to n).

Shall support hot plug.

O CEI-11G-LR/MR Long/Medium Reach Interface

9.1

B~ wh =

Requirements

Support NRZ coded serial data rate from 9.95 Gsym/s to 11.1 Gsym/s.
Capable of low bit error rate (required BER < 107°).
Capable of driving 0 — 1 meter (39 inches) of PCB and up to 2 connectors.

Capable of driving 0 — 600 mm of PCB and up to 2 connectors for low-power
applications.

5. Shall support AC-coupled and optionally DC-coupled operation.

6. Shall allow multi-lanes (1 to n).

7. Shall support hot plug.



3.1 Link Characteristic —StatEye Sim

J CEI-6G-LR Long Reach Interface
- Main Template in this manual

Table 7-2. CEI-6G-LR Transmitter OQutput Electrical Specifications

Charactenstic Symbol Condition MIN. TYP. MAX. UNIT
Baud Rate T Baud See 7412 4.976 6.375 Gsym/s
Cutput Differential voltage - SeeT413& .
(into floating load Rload=1000) T_Vdiff Note 1 800 1200 | mVppd
Differential Resistance T Rd See 7415 80 100 120 0
Recommended output rise and fall times
(20% to 80%) T tr, T ff SeeT414 30 ps
Differential Output Return Loss 8 4B

(100MHz to 0.75*T_Baud)
T SDD22 |See74.15

Differential Qutput Return Loss
(0.75*T_Baud to T_Baud)

Common Mode Return Loss

(100MHz to 0.75 *T_Baud) T.s11 See 7.4.1.5 6 dB

Transmitter Common Mode Noise T MNem _Fj ?3;; mYppd
Load Type 0 . .

Cutput Common Mode Voltage 50;9 Ngf; 2 100 1700 mV

See Motes 2, 2 & 4 T_Vem

Seealso 3.2.2 Load Type 1 630 1100 mV

SeeMote 3 & 4

NOTES:

1. The Transmitter must be capable of producing a minimum T_Vdiff greater than or equal to 800 mVppd. In applications where
the channel is better than the worst case allowed, a Transmitter device may be provisioned to produce T_Vdiff less than this
minimum value, but greater than or equal to 400 mYppd, and is still compliant with this specification.

2. Load Type 0 with min T_%diff, AC-Coupling or floating load.

J. For Load Type 1: R_Zvit = 300; T_WVit & R_Vit = 1.2V +5%/-8%

4. DC Coupling compliance is optional (Load Type 1). Only Transmitters that support DC coupling are required to meet this
parameter.




3.1 Link Characteristic —StatEye Sim

J CEI-6G-LR Long Reach Interface

Table 7-7. CEI-6G-LR Receiver Electrical Input Specifications

Characteristic Symbol Condition MIN. TYPR MAX. UNIT
Rx Baud Rate FR_Baud See 7.4.2.1 4 976 6.375 Gsym/s
Input Differential voltage R_diff See 7423 1200 mppd
Differential Resistance R_Rdin See7427 80 100 120 0
Bias Voltage Source Impedance
(load type 1) R_Zvit See Note 1 30 0
Differential Input Return Loss 8 dB
(100MHz to 0.75"R_Baud) )
R_sDDN See 7427
Differential Input Return Loss
(0.75"R_Baud to R_Baud))
Common Mode Input Return Loss .
(100MHz to 0.75 *R_Baud) R_sSCCN See 7427 -6 dB
Load Type 0
0 1800 \
Input Common Mode Voltage See Note 2 m
See Notes: 1,24 3 R_Viem Load T 1
- oad Type )
Notes: 1 & 3 595 R_Vit - 60 mYy
Wander divider (in Figure 2-27 & Figure 2-28) n 10
NOTES:
1. DC Coupling compliance is optional (Load Type 1). Only receivers that support DC coupling are required to meet this
parameter.
2. Load Type 0 with min T_Wdiff, AC-Coupling or floating load. For floating load, input resistance must be = 1k
3. For Load Type 1: T Vit & R_Vit= 1.2V +5%/-83%.




3.1 Link Characteristic —StatEye Sim

J CEI-6G-LR Long Reach Interface

Reference Receiver:

1. Rxequalization: 5 tap DFE, with infinite precision accuracy and having the following
restriction on the coefficient values:

Let W[N] be sum of DFE tap coefficient weights from taps N through M where

N = 1 is previous decision (i.e. first tap)

M = oldest decision (i.e. last tap)
R_Y2=T_Y2=400mV

Y = mln(R X1, (R_.Y2-R_Y1)/R_Y2)=0.30
Z= f3 0.66667

Then W[N] <Y * Z(N-1)

For the channel compliance model the number of DFE taps (M) = 5. This gives the
following maximum coefficient weights for the taps:

WI[1] = 0.2625 (sum of taps 1 to 5)
WI[2] < 0.1750 (sum of taps 2 to 5)
WI[3] < 0.1167 (sum of taps 3 to 5)
WI[4] = 0.0778 (sum of taps 4 and 5)
WI[5] = 0.0519 (tap 5)

Notes:

- These coefficient weights are absolute assuming a T_Vdiff of 1Vppd
- For a real receiver the restrictions on tap coefficients would apply for the actual
number of DFE taps implemented (M)

Common Electrical I/O (CEIl) Electrical and Jitter Interoperability agreements for 6G+ bps and
11G+ bps I/O IA # OIF-CEI-02.0 28th February 2005
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4. Run Matlab - High speed link Simulation

1. Open OIF_analysis.m by Matlab simulator
2. Run OIF_analysys.m

File  Edit Debug Parallel Desktop Window Help

i E| iR o |Il- o 2 | (7} |CurrentDirectory: IASTATEYE_manual

Shartcuts [A] Howto Add  [2] What's New

Current Directory

wOoaox

Command Window

@ o v I » STATEYE_manual »

) Name « Date Madified Fe 2
b output 2714410 B:15 PM 1 Editor - C:A\Users\kelly\Desktop\EEGBI\STATEYE_manual\OIF _analysis.m ESEEN S
L Result 2/14/10 8:15 PM File Edit Text Go Cell Tools Debug Desktop  Window  Help | ax
| test 2/14710 8:15 PM = - -

|| gauss_60_0c15sb2uTcO4...  2/14/10 405 PM al=] IR L EASE N RMLELI EL\“; 8% 8 BE BB sk sse -5 [0 7
=) Molex®420Backplane%20... 2/14/10 2:58 PM BB -0+ 511 | x || @ Run OIF_analysis.m
= Molex Cased Flsdp 2/14/10 249 PM 1 % This m file was generated at 2010-02-14 1&:44 -
= Molex_Casel Fl.:dp 2/14/10 2:50 PM 2 % by Stateye-GUI (http://www.edotronik.de/stateve) A=
(&l Molex Case F3.sdp 2/14/10 250 PM 3 % using cbfElaborator V.4.2.3.15541 (c) Edotronik GubH & Co KG =
7] Molex_Case_Mlsdp 2/14710 2:49 PM a- ccho on: =
(] Molex_Case2 N2.s4p 2/14/10 2:43 PM Fi[= disp(sprincf (' "nMESSAGE: M-file execution started at %3 ...', datestriclock, 'yvyyy-Inm
7 Molex_Case2_N3.sdp 2/14/10 2:43 PM 6 - clear all: —
7 Maolex_Case2_N4.sdp 2/14/10 2:43 PM 7 - pack: !
= Molex Case2_T.s4p 2/14/10 2:43 PM 8 % BEGIN of analysis run 'CEIEGLE Template post' (1 of 1)
= M}r_chaaneI.Ilst.xml 2/14/10 322 PM 9 - disp ('BEGIN of analysis run "CEI&GLE Template post™ (1 of 1)');
= My_smatrixlistxml 2/14/10 3:22 PM 10 - clear all: - -
‘ i 7, ;
?'] OF _analysis.m 2/14/10 T:31PM e packs B
'i‘ OIF_a.naIym.xml 2;‘1::’12 13 PM 12 — if isempty(which('twoport')) && sStromp(computer, 'PCWIN') && (existi([getenv('programfi |—
= OIF_f_|Iters..me 3/171/07 3:23 AM 13 - path([getenv (' programfiles') ' Stateye'bin'], path): =
= OIF_jitterlistxml 5/17/07 5:23 AM 14 — cnd:
'%‘ OIF_receiverIist.:fml 5/13!03 323 AM 15 — if isemptyiwhich('create8.m') ) && sStrcomp(computer, 'PCWIN') && (existi[getenv|'programf
= OIF_transm|tterI|st:xm| 5/11/07 5:23. AM 15| = path([getenv (' programfiles') ' Stateye'scripts'], path):
i['f'.-l Stateye-V.4.2.3.msi 2/14710 3:06 PM 17 - end: =
':.—_1] System Simulation.pptx 2/14/10 4:00 PM 18 - if isempty(which('twoport')) _|
@n . ) i =
'—j $System Simulation.pptx 2/14/10 4:00 PM 19 - if stremp(computer, 'FCWIN') && (exist('C:'Program Files' Stateys'bin') == 7) il

P T— |_” o F

| seript [ln 1 ca 1 [oOwR

- | i o New to MATLABT Watch this Video, see Demaos, or read Getting Started,

z |[H:




1. Previously Stateye simulator — created CEIGLR_pre_DFE
2. As we can see, in matlab simulation result is shown

transmitterid =CEIGGLE T pre

emphasis =-0.00625 0.99375
] bathtub_20100407T022211 Epgemphaﬁiﬁ 21 [-0.25:0.025:0 x ]
] charFD-fwd-0_20100407T022211 Eﬁ;nag11d _ch_filter._mx
£ charFD-xt-1_20100407T022211 receiverTd =CET6GLR_Rx
k- dfetapsNumber =5
tj ATl s Ll P e L dfetaE;Enqnd_=D.203113 0.0775882 0.0311997 0.0267718 0.0201809
] charFD-xt-3_20100407T022211 LUrerduied =u
tjRequired =0.6
| diary_20100407T022211 djrequired =0.325
gRequired =15. 88
U eye_20100407T022211 eyeRequired =0.125
- jitterId =CEI6GLR_Jit
.| optimizationlog_20100407T022211 JitterTemplate =gauss
itterDj =0.15
. results_20100407T022211 jitterrj =0.00944584

precursors =4
postcursors =90
width =60

baudrate =6.375e+009
bins =4000
mustIncreasegins =0
tictoc =265.928

dj =0.2027

r] =0, 0146271

t] =0.434979
statMiddle =0

Result.txt



4. Channel Characteristic

d Channel time domain and Frequency domain analysis
(also we can see cross talk channel information)

amplitude

amplitude

% 10 Time domain CEIGGLR Template post-furd-0
E T T T T T
impulse response
4+ resampled H
2 - -
0
_2 1 1 1 1 1 1 1
3 35 4 45 5 5.5 6 6.5 T
t(s) x10°
0.6 T
| pulse response
04r .
0.2r .
0
_0_2 1 1 1 1 1
20 25 30 35 40 45 50
t (U

Impedance [ohm]

Frequency domain CEIGGLR_Template_ post-fwd-0

u !

X: 3.15e+009 5
1) )| - W -11.4 S - S SRR S _
100 _______;______J_______._______..______+ ................................... i

150 | | | | i | | | |
0 0.2 04 06 0.8 1 1.2 14 1.6 1.8 2
f(Hz) < 10"
20

0.5 1 1.4 2 25 3 3.5 4 4.5
time [secs]

O This can be done by Matlab simulator with touch stone file without STATEYE.



4. High Speed Link Simulation Result

(d Stat Eye to Bathtub

— w» |nterval |ew—

Probability
of being

»  within the
Interval

-0.5 Ul 0 0.5 Ul -0.5 Ul 0 0.5 Ul

Slice Through Contours along Horizontal Axis of Stat Eye = Bert Scan
Note: Not the same as Bert Scan Calculated from RJ, DJ



OO

amplitude

4. High Speed Link Simulation Result

CEI6GLR_Template_Pre_1 tap TX
Q=7.94 => BER = 107-15

Statistical eye CEIGGLR_Template_pre Bathtub (Q vs. time offset) CEI6GGLR_Template_pre
(vert.opening=0.132263) DJ = 0.404, RJ = 0.015

N =l . /

R < | é;; ?g: -4 \\\ /// /
0.2 //; 4 N QN -10 é . \\ [

_7 |
. 1

8
-1 -0.5 0 0.5 1 -05 -04 -03 -02 -01 0 0.1 0.2 0.3 0.4 0.5
time offset (Ul) time offset (Ul)

=

-0.8

> 4 S I :




OO

amplitude

4. High Speed Link Simulation Result

CEI6GLR_Template_Pre_1 taps TX and 5 taps DFE RX
Q=7.94 => BER = 10/7-15

Statistical eye CEI6GLR _Template_pre_DFE Bathtub (Q vs. time offset) CEI6GLR_Template_pre_DFE
(vert.opening=0.282467) DJ = 0.203, RJ = 0.015

o | |
|

!

1-10

N
N

contour for BER = 10e
BER (Q)
[6)] N
]
_x//

_6 |
L f
l

- - -8
-1 -0.5 0 0.5 1 05 -04 -03 -02 -01 0 01 02 03 04 0.5
time offset (Ul) time offset (Ul)

[N
~

=
(e}



From Reference

Results (2) — Contents

B Depending on the output settings of the project, a data file (csv format
by default) and one or more graphic files (default: fig format) will be
written during the execution of the analysis m file:

— The data files contain one row per run with general data, input parameters
and the calculated results:

A [ T c© [ o [ E [ F [T & H T 1 I K] L W ] N

unldezlTermMitkRealloae 1 ef 4 24 07.2005 21:E8 POVl ALEXANDER Shes CEN1EE2 Ty 1 0 DchldeaMlermithAezlload CEN1G5R_2u_& 1 DOE1
-unR=alTemn 2ofd 2407 2005 2200 PO ALEXANDER.SWS CEN1GEER T 1 0 DichRealTerm CEMMEER_3u_4 1 DOE-1
unR=alTamnitithlie: drefd 24 07 205 207 PO ALCEeNDER. S CEN1GER Ty 1 0 DO chRealTarmeihFiker CENGER_x_4 1 I0E

1N

-unld mrountzr stadedal compLrer | mach renams z=f\Waming ||z=2Eror transmiltedd  |=mphasis oplemphasiz ded |channelld rzceniedd ser Htap=ilumiber

unThenugh 4 af 4 07 06 Z-10PCWIN AL FXANDER-ShS CEN1GRR Ty 1 0 OchThreagh CEMGER_Fu_L4 1 MOE-15
B @ | R | & | T [ U v | W | % T ] T | AL [AB]  AC | AD] AE [ &F | &5 | &N
diatapaFound cerEranlad ERecurad dRfagured g Fecured |ayaRaquined jrtadd IitarTampate (itarl) jHef) precursces poslcursors widlh baudsta  hins  weusfincressaBing tidlon d) 1 ]
(] 1065 (L ) -5 W.3055E CEMGE_Ji gauss L1s  Ld4eas 4 900 BUIT.Tes0i D 4300 U/ 2525/F 0142184 (00042 050
i 1065 045 526 0. 305558 CEMGER_Jit gauss 015 0.00344534 4 30, BO 1.71e+01D 4300 028206 0145535 O.CO9FFeEE 030
1065 045 15,20 0 30E55E CEMGER_ Ik gauss 015 001344534 4 90, B0 1.7 1e+01D 4300 O 1SER13 0138604 00718122 J3:
1|0165 045 15 ER EESE CENIGSR In pauss 015 000544534 1 A00 B0 1t 1a+010 4300 01259130 145531 |0 I0ET723¢ 0a0
— Graphic files contain the desired diagrams, e g. a ststistical eye:
ol | PR TI «lai=l
M=z ik ben lwe: Toob Derdy dvdes ok el B H U S e SR -
T EEIFEEREE G EE = DEdS| 333 0s J 02 =20
wyw mielwall IHa Slaledizal v vanl kivagh
aLugiminp=LI1184) (rn Luperng -0
_____ -4
+H
gt =
£ 3 ;
z 0 :
= .; z
ak ’ E
4
-5

a 5
Larealla
el 1 W
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