> DALLAS ML AXIMN

SAS-2 Channel StatEye Results
07-253r0

Kevin Witt
5-15-07

SAS/SATA PRODUCTS

5/15/07



> DALLAS ML AXIMN

Initial SAS-2 Channel StatEye Results

> Goal

Try using the latest StatEye program to determine inner-eye opening specification for SAS-2

reference receiver.

»  Overview
Quick Look at StatEye version 4.2.2.34954
Used Harvey’s Test Case as a starting Point
SAS-2 Channels Investigated
Standard 1, 6 and 10m MiniSAS S-Parameter files
Reference Channel S-parameter file

Mike’s Fast 10m File
HP25 S-Parameter files

Observations
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Baseline Run

> Install and Run (This is what | get)
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> DALLAS 4 /12X /VI
Simulation Parameters

»  Transmitter
1 tap Emphasis, Optimization = false
DCD =0
Swing ??
De-Emphasis ??
> Channel
Insertion loss only
No Cross-talk
No package or ref Tx/Rx S-parameters
»  Jitter Object
DJ =0.15 Ul
RJ = 0.15/(2*7.94) Ul
> Receiver
Variable # taps (0, 2, 5...)
CRU mode disabled
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PRALLAS /Vldég/ [

e Object Setup

Stateye-GUI V.4.2.2 - C:\Kevins_Stuff\T 10\statEye\SAS2_1mDFE\SASZ_1mDFE.xml *
Fle Edit View Toos Help

A PR F SRR S AR R AN

=ssagelog | : = - —r
[2] Smatrix objects [ [4] Channel objects || [5] Receiver objects | [8] Jiter objects || [7] Analysis runs || [8] Tree view || [5] Fun generator |

% Stateye-GUI V.4.2.2 - C:\Kevins_Stuff\T 10\statEye\SAS2_1mDFE\SAS2_1mDFE.xml * X
File Edit View Tools Help
H=0" N AN RN R A S A N A
[ [10] CBF-XML view || [11] Eiaborstion | [12] Message log | - -
| [1] Settings & options | (2] Transmitter objects |[2] Smatrix objscts | [4] Channel obiects || [5] Recsiver obiects | [] Jitter objects || [7) Analysis runs || [8] Tres visw | 5] Run generator |
Select tems in the list to view/edit their properties:
A=
[l Basics
unique identifier * SATABG_Tx_post
S
emphasis taps i
optimize smphasis taps Fals=
E Misc
comment
B Options
DCD 0.0
emphasis taps
XML attrbute ‘'smphasis’:
Please see help/documentation for details! Basically the emphasis attribute is a string consisting of one or more parameters s...

Select tems in the list to view/edt their properties

Channel descriptions

S4 SATAImSNIZ!
" e

E Misc

comment

Smatrix component format
component fomat * sdx4
Smatrix input data
s4x4 components

& [00] synopsis -»

SATAImSN131

—

mm

{s4x4 collection) |
lename=C-/Kevins_Stuff /T10/stalEye/SAS2_ImDFE

filename = C:/Kevins_Stuff /T10/statEye/SAS2_1mDFE/IL.s4p
P 152
Port Order Changed for SAS Files
[00] synopsis >

Subnade of type s4x4PropertyTable: see a synopsis of the object in the right column (not editable): to completely view and.or
edit the object’s parameters, expand the object by clicking the [+] button or use the collection editor by clicking the [...] button

Kevins_Stuff\T10\statEye\SAS2_1mDFE\:
Fle Edit View Tools Help

=R PR SR e R T S A AR

[ [10] CBF XML view | [11] Elcboration | [12] Message log | ) B S -
| 1] Settings & options | [2] Transmitter objects || [2] Smatiix obiects | [4] Channel ebjects | 5] Recsiver objects \[5] Jitter objects | [7] Analysis runs | [8] Tree view || [5] Run generator |

Select tems in the listto view/edt their properties:

R SATASG_Rx

unigue idsntifier * SATABG_Rx
Bl Characteristics
bit emor rate ~ le-12
CDR enabled False
number of DFE taps 0
Bl Eye compliance requirements
eye opening ~ {50°2 0
B Jitter compliance requirements
required dj 042
required q * {(2*7.94)
required tj * 0.60
E Misc
comment

# DFE Taps

eye opening
XML attribute ‘eye’:
Parameter used to decide on eye opening compliance at the end of a complete analysie un: required vertical eye opening

File Edit View Tools Help
=" A=, AR RN R A S - AL
[ [10] CBFXML view | [11] Elaboration | [12] Message log | - - B
| [1] Settings & options || [2] Transmiter objects | [2] Smatrix objects || [4] Channel objects | [5] Recsiver objects | [6] Jiter obiects | [7] Analysis wns | [B] Tree view || [5] Run generator |
Select items inthe list to view/edit their propetties:
i SATAGG_t =)
= Basics
unique idertifier ™ SATABG_Jit
= Misc
comment
B Template jitter generation
jiterdj * 0.15
jitter = 0.15/(2°7.94)
.l:oll'Irﬂ'l
XML aftribute ‘comment”.
Supplementary optional comment {nax. 200 characters).
Information: Object referencas successfilly updated

Ready




> DALLAS /W1 X1 2VI
1m MiniSAS

»  Easy Channel
> Port order (1526) for T10 S-parameter file format

S-Parameter 1-tap DE, O-tap DFE  1-tap DE, 5-tap DFE

Statistical eye runaut n Statistical eye runa n

toge! utoge!
(vert.opening=0.669929) (vert.opening=0.716543)
T T T T T T T T T
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Not Much Change?
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> DALLAS ML AXIMN
6m MiniSAS

> Channel close to SAS-1 TCTF

S-Parameter 1-tap DE, O-tap DFE  1-tap DE, 5-tap DFE

" Statistical eye runautogen Statistical eye runautogen
Frequency domain runautogen-fwd-0

0 (vert.opening=-0.087923) (vert.opening=0.081311)
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YV VY

1-tap DE, O-tap DFE

amplitude

= DALLAS

B SEMICONDUCTOR

10 MHz step size S-Parameter file
Note: 1MHz step size S-parameter files causes runtime errors

Statistical eye runautogen

(vert.opening=-0.281799)
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10m MiniSAS =

1-tap DE, 2-tap DFE

MAKXIMN

Statistical eye runautogen
(vert.opening=-0.097338)
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> Reduced group delay version (T10-07-252r0)
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> DOEEAS M AKXV
HP25 .

0 1 2 3 4 5
x10°
> 10 MHz step size S-Parameter file
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> DALLAS ML AXIMN

Observations

»  Transmitter Object

< 1 tap Emphasis w/ out Optimization Used.
= Selecting 0 and 2 taps or enabling optimization causes compiler to fail,

How do we adjust swing to 800mV? What is the assumed launch amplitude?
Need to Manually set De-Emphasis to 3dB, if its not optimized what is it set to?

KD
°

KD
°

»  Channel Model (S-Parameter File)
<+  Reference Channel (10M MiniSAS) 1 MHz step size to 20GHz causes MatLab DLL to crash.

= Error forwarded to Harvey
10MHz 10m step size MiniSAS runs quickly but results are suspect.
Mike’s reduced group delay file looks more realistic.

<  Crosstalk,
= If enabled what is the aggressors amplitude.
=  How many aggressors?
=  What is the phase relationship?

> Receiver Object
<+  DFE does not seem to open the eye much in the 1m MiniSAS case.
Not sure what the CRU button does.
Trend is correct.

> Need to understand the program more before any conclusions can be drawn.
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