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What WilliBe Covered Sani|ec

= Samtec Data Rate™ High Speed Cable Assembly
Standard Product Offering

= Samtec Cable Assembly Model Packaging
Methodology

= Samtec Cable Assembly Model Kit Contents

= Samtec Signal Integrity Support Roadmap concerning
Cable Assembly Models



What Will'Net Be Covered Sanm|ec

= How the Cable Assembly Models are Developed

— Reference Samtec Webinar “Cable Assembly Models for
SPICE Simulation” (June 29, 2006)

= How to Integrate the Cable Assembly Models into
a Circuit Simulation

- Reference Samtec Webinar “How to Use Connector SPICE Models”
(August 18, 2005)

— Reference Samtec Webinar “Samtec Connector Models for
Electrical Simulation” (November 21, 2003)



Data Rate™ Cable
Assemblies Coax / Twinax Cable
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DataRate™ Cable Assemblies e
Functional Breakdown Sami|ec

Connector

Transition

= The cable assembly does not always have a transition board; however,
it will always have a transition area from the cable to the connector.



Data Rate™ Cable Assemblies
Standard High Speed Product Offering

Cable
Connector I I Connector

ICD

SGCD
EacD
FFiSC
THSC Various Headers & Sockets

EEDP HSECS, MEC8 30 AWG Twinax, 100Q
EQDP QTE-DP, QSE-DP 30 AWG Twinax, 100Q




Data Rate™ Cable Assemblies
Part Numbering Scheme

APPLICATIONS NO. POSITIONS WIRE WIRING SCREW
PERROW |l ENGTH b - el OPTION fuall OPTION
Specify -1
D

13 EE EN =
HQCD g -030,-060, @ —“XX.XX” & ASSEMBLIES Pin1
= (0,50mm =Wire Len
.0197" pitch —090, _120 Kimnge from chart L
e (152mm) 06.00" to D i

Processing conditions will EQCD —020. —040 (1m) 40.00" Max. S
] ]

affect mated henght — [u‘aomm]

.0315" pitch [l —060, —080 -3

(EQCD Series) S

Second
ENDTO END OAL = Wire Length + L - Last Pin

Surface Mount to (24,13) Wire Length + (1,27} .050 ‘-:_

Surface Mount

Surface Mount to

Edge Mount (Terminal) J— SURFACE MOUNT =Pin1to
Surface Mount to Last Pin

Edge Mount (Socket) .
Edge Mount (Terminal) to k .
Edge Mount (Terminal) | . 3 :

l Terminal, Top,

a MNotch Right

. é) 1 Terminal, Top,
Motch Left

Terminal, Bottom,

Motch Right

Terminal, Bottom,
#4-40) Motoch Left EDGE MOUNT

@ Thread u Socket, Top Terminal, Edge,
/ Motch Right, Motch Up
Note: o' Socket, Top, . Terminal, Edge,
Verify part number with ﬁ ﬂﬂﬂﬂb “ Motch Left Motch Down
Samtec’s Interactive Cable END NGO, 1 END NO. 2 Socket Bottom. Saocket, Edge,

Builder at www.samtec.com/ —STL SHOWN )
cable_builder/pitch.asp ( ) (~SEU SHOWN) Motch Right | Natch Up
Sockeat, Edge.

 I— Socket, Bottom,
Note: H Motch Left Maotch Down
This Series is non-standard,

non-returnable.

Edge Mount (Terminal) to
Edoge Mount (Socket)
Edge Mount (Sacket) to
Edge Mount {Socket)




Data Rate™ Cable Assemblies

EndiOption/ Wiring Option Compatibility

» Reference = http://www.samtec.com/ftppub/cpdf/EQCD-XXX-XX. XX-XXX-
XXX-X-X-MKT.pdf

Example:
EQCD Series has 384
unique part numbers

FIRST END SUB-
FIRST END EQCD- x-xXXxx] WIRING oPTION F\RST END SECOND END
——————————-
e T | w T ow [ | w L owes [ oeen | w1 w [ vews | wee [ w

NIA


http://www.samtec.com/ftppub/cpdf/EQCD-XXX-XX.XX-XXX-XXX-X-X-MKT.pdf
http://www.samtec.com/ftppub/cpdf/EQCD-XXX-XX.XX-XXX-XXX-X-X-MKT.pdf

Cable Assembly Model .
Packaging Functional Breakdown Sam|Eec

Mated
Connector

Transition

= Our models represent the cable assembly mated to the
PCB connectors.



Cahble Assembly Model

Packaging Functional Breakdown Sam|ec
Mated
Connector I I
\ N Transition '\
Region Cable

= Mated Connector
— Multi Coupled Line Connector Model
— Model employs vertical mount style connector on the PCB
— Cable assembly connector may be vertical (-DV) or edge mount (-EM)

- Model uses mated connector with shortest board-to-board stack available
within the product series

= Connector-to-Cable Transition
— Multi Coupled Line Structure

= Cable
— Lossy-Line (RLGC)
— Length Variable



Cable Assembly Model'Kits _
StandardHigh Speed Product Offering Sani|ec

Mated I Cable I Mated
Connector Connector

6QDPS QMSS-DP, QFSS-DP 30 AWG Twinax, 100Q
EEDP HSEC8, MEC8 30 AWG Twinax, 100Q

Bl = Available Now = Available Q2 2007 [l = Not yet scheduled




Cable Assembly Model Kits
Standard High Speed Product Offering

= How to Obtain Models B, T e oo o S

- Www.samtec.com?series < ST oS
+ Example: www.samtec.com?EQCD 2

SEARCH
Cl' 1] 0 7
— Click on “Electrical Models ,
Keyword Prints & Catalog Pages 30 Models Build A Data Rate
Footprints Cable Assembly
Part Number
= |f customer needs Froduct bescrtn erae | specicaions | Stards | | Rapors
Pitch

Series

assistance in finding a oot e
PRODUCTS EQCD Series Overview

Electrical Models Application Notes

cable assembly model R

RUGGED

VO INTERFACES

— SIG@samtec.com e

CUSTOM PRODUCTS

SERVICES Personal Design Center:
se the Mount Ground Plane For Full SMT

SIGNAL INTEGRITY SERVICES

CONNECTOR WIZARD

Click on the icon to contact our Signal Integrity Group.



http://www.samtec.com/?series
http://www.samtec.com/?EQCD
mailto:SIG@samtec.com

Cable Assembly ModellKits .
StandardHigh Speed Product Offering

= How to Obtain Models
ﬁ_m’[eﬁ T (T s T G T @

— Select Model Format =8 TN
+ Currently, only HSPICE® available WA —
+ Working on supporting other formats e

(] (] Footprints T EREEE R Cable Assembly
— No license agreement requwed
Picture - Product Testing High Speed Test
Product Descrip Pg;‘;':.’:::fe (i Specifications Standards Reports

Pitch

Series Mechanical Test Reports Electrical Models Application Notes

More Searches...

SHUUHAGIE EQCD Series 1000 mm Cable Length Electrical Models
MICRO AND BOARD-TO-BOARL

HIGH SPEED AND RF
RUGGED
VO INTERFACES
CABLENWIREIFLEX

CUSTOM PRODUCTS ntact our Signal Integrity Group to requ
rity Group wil i you't

HSPICE
Multi Li p File

PRODUCT INFORMATION _ _
line and multi-lin
lude ELDO, we ma

SIGNAL INTEGRITY SERVICES
SUDDEN SERVICE
SERVICE CENTER

O TN dence SigXplorer Users — Cac
enti ng Connectors in ESPICE F

and multi line SPIC
ent can be




Cable Assembly Model Kits
Standard HighiSpeed Product Offering

= What is Inside the Kit
— Example: HSPICE_EQCD.zip
— Subfolders for separate configurations

— PDF file contains part number to model
cross reference information

Mame
Iy eqod-dv-dv-c_mated
I)eqod-dv-dv-s_mated
I} eqed-dv-em-c_mated
I )eqcd-dv-em-s_mated

_)eqcd-em-dv-c_mated
I_)eqcd-em-em-c_mated

|_)eqcd-em-em-s_mated
.F__- PART-MNUMBER_TO MODEL _CROSS REFEREMCE_EQCD.pdf




Cahble Assembly Model Kits
End Option / Wiking Option Compatibility:

- PART-NUMBER TO MODEL_CROSS REFERENCE_EQCD.pdf

FIRSTEND [ Lo orion &0 | SEcoRDEND seconp enp Jlion
PTION PIN# | e T i TR T et T sww T sm T | m
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- _
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__
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w1
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n,uemmc mated
___

N/A _
__

__
|__eqcd-dvems mated | __
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_—_
—m——m
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| eqci-dvems maed | eqcddvemsmated | WA | eqodemdvc maed |
—— ——
_ | cocoovems mated |
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SECOND END OPTION




Cable Assembly Model Kits
Part Numbering Scheme

APPLICATIONS NO. POSITIONS WIRE
- TYPE £} PERROW |udLENGT

=T

!-(Ig?D) -030, -060,
.0197" pitch _gg% s: ;.l eg}o (152:11 r:.r;%lée ]

EQCD —020. —040 (1m) 40.00"

ssrs-pion ll  —060, —080

(EQCD Series)

ENDTO END - OAL = Wire

Wire Length

END NO. 2
(—SEU SHOWN)

Specify
END
ASSEMBLIES
from chart

l Terminal, Tep,
Maotch Right

1 Terminal, Top,
Notch Left

WIRING

OPTION

—
=Pin1to
Pin 1

-2
=Pin1to
Pin 2

=Pin1to
Second
Last Pin

=Pin1to
Last Pin

END

The end option
defines whether a
surface mount
(vertical -DV) or an
edge mount (-EM) type
connector is required
In the cable assembly.

Once end options are
defined, wiring option
defines use of standard
(-S) or crossover (-C)
transition in cable
assembly.




Cable Assembly Model Kits
Overview of Kit Contents

= What is Inside the Kit
— Example: eqcd-dv-dv-s_mated

— Important to review the
README _index.txt file first!

Mame
|Zheqod-dv-dv-c_mated
eqod-dv-dv-s_mated
|Z)eqod-dv-em-c_mated
|hegod-dv-em-s_mated
|hegod-em-dv-c_mated
|)egod-em-em-c_mated

|C)egod-em-em-s_mated \

-'__- PART-MUMBER_TO_MODEL_CROSS_REGEREMCE_EQCD.pdf

Mame

[ |HHF CB-0379-EQCD




Cable Assembly Model Kits
Overview ofi Kit Contents

= README index.txt

26963696 36 36 9.6 9636 96 36 36 96 6 9696 96 96 6 26 906 IEIE 96 6 26 96 36 9636 36 36 36 300696 36 K I NI I I MMM NN H XX XXX NN

SAMPLE CIRCUITS

sample-ac_qtef1_eqcd-dv-dv-s_qseBi.sp

sample-eye_qtedi_eqcd-dv-dv-s_qseBi.sp

sample-tran_qted1_eqcd-dv-dv-s_qsei.sp

MATED CABLE ASSEMBLY MODEL
HH_qte81_eqcd-dv-dv-s_gseB81.mlm

4t NOTE:

DESCRIPTION

Sample circuit file which performs an AC analysis and outputs

a 4 port Touchstone file; can be used to analyze parameters like
insertion leoss, return loss, crosstalk in the frequency domain

Sample circuit file which performs a multi-aggressor eye pattern
analysis using a SPICE vector file of a PRBS bit stream.

Sample circuit file which performs a TRANSIENT analysis;

can be used to analyze impedance, prop delay, crosstalk
in the time domain

DESCRIPTION

Hulti-line model of mated cable assembly.

USER CAN DEFINE LENGTH OF CABLE ASSEMBLY. DEFAULT ASSY LENGTH IS 39.37 INCHES (1 METER), BUT CAN BE CHANGED

T0 DEFINE LENGTH, OPEN THE FILE IN TEXT EDITOR AND FIND THE FOLLOWING AT THE TOP:

* Specify length of cable assembly in inches
.param assy_length_inch = 39.37

SUPPORTING HODEL FILES
HM_QTEB1_0SE61.inc
HM_PCB-B379-EQCD-xxx-DU-S . inc

HS_TCF-3850-xx-01.mod

STIMULUS FILES
TDRSRC_188PS_NEG.pul
TDRSRC_180PS_POS.pul

Uector_se_5bit_prbs5_248rec_1.8Gbps_258ps.vec

DESCRIPTION
Hodel of mated QTE/QSE 5mm connector
Hodel of Connector-to-Cable transition board

Model of 38 AWG ribbonized coax cable

DESCRIPTION
Piece-wise linear file of TDR pulse (8 to -8.25V; Trise=108ps 108%-908%)
Piece-wise linear file of TDR pulse (8 to B.25U; Trise=188ps 16%-96%)

Digital vector file - PRBS, 1.8 Gbps, Trise=258ps




Cable Assembly Model Kits
Overview ofi Kit Contents

= Mated Cable Assembly Model

USER IHPUT REQUIRED HERE **® ¢ttt au e e s s s pa e o raeessrssees
# Specify length of cable assembly in inches
-param assy length_inch = 39_37

=ttt DO HOT CHANGE ANMYTHIHG BELOW THIS LIHE ftttrrtreeeeeeeeeneeeoeeeneeeees
3636 36 36 36 36 IE 36 36 IE 3636 363636 36336 363636 I 3636 I 36 IE I IE I I I I I IEIE NI IEH-IE I IE I IE I I IE I I IE I I IE I IE I I NI I NI I I
* HH qtef1_eqcd-dv-dv-s_qsefd

363636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3636363636333 3636363363636 -36 363636363636 3636363636 3636363636333 3636363633
x COPYRIGHT, SAMTEC *
* ALL INTERMATIOHAL RIGHTS RESERVED *
33636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 363636363636 -IE-IE-3E 36363636 -IE-IE-IE-IE-IE 36363633333 -IE-IE-IE-IE-IE-IE I
3636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3636363363633 -3 I3 -IE 3636363633333 I3 I3

Samtec makes no warranty or guarantee as to the suitability of its
products or models for any specific application. Hodels were developed
using nominal values for physical dimensions and material properties,
and specific grounding and boundary conditions.

fictual in-circuit performance can vary significantly from simulated
results. All parameters should be validated by the customer's oun
technical experts. By downloading a model, the user agrees to absolue
Samtec from all liability related to the use or application of the
model or product.

Samtec reserves the right to change a model at any time without
Further notice.
3636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3636 3636 36 36 3636 36 36 3636 36 36 3636 36 3636363363636 363636 36 36 36 363636 I3 I

WO M MR R
o oM ok oK ok M ok ok ok K % %




Cable Assembly Model Kits _
Overview of Kit Contents Sam|ec

= Sample Circuits
- HSPICE® “decks” setup for AC, Transient, and Eye Diagram Analyses
— Presumes user has experience using HSPICE®

— For assistance in integrating model into your circuit:

+ Contact Samtec Signal Integrity Group — SIG@samtec.com
+ Review Samtec Webinar “How To Use Connector SPICE Models” (August 18, 2005)
= http://www.connectorwizard.com/communication/webinar/recording.aspx?id=15

= Supporting Model Files
— Should not be modified in any way


mailto:SIG@samtec.com
http://www.connectorwizard.com/communication/webinar/recording.aspx?id=15

Cable Assembly Model Kits _
Support Roadmap Sam[ec

= “Fill the holes” within Samtec Data Rate™ Cable
Assembly High Speed Product Offering
= Support Translation to Other Simulation Programs
— ELDO (HyperLynx GHz)
— DML ESPICE (Cadence Allegro SigXplorer)
— ADS (Agilent)
— PSpice Library (Orcad Capture)
= High Speed Flex Assemblies



Useful References Sani|ec
-

= Samtec Web Tools

— Data Rate™ Cable Assembly Product Overview
+ http://www.samtec.com/high speed connectors/2006/SI C2B.asp?m=C
WF#DR

— Build a Cable Assembly

+ Unique interactive program creates valid Samtec part numbers for cable
assemblies based on desired specifications and options

+ Currently available for Data Rate™, RF, and combination Data Rate™
and RF Cable Assemblies

+ High Speed I/0 Cable Assemblies are in the works
+ http://www.samtec.com/cable builder/Cable choice.aspx

— Cable Performance Calculator
+ http:/lwww.samtec.com/hsc/calculator/index.asp



http://www.samtec.com/high_speed_connectors/2006/SI_C2B.asp?m=CWF#DR
http://www.samtec.com/high_speed_connectors/2006/SI_C2B.asp?m=CWF#DR
http://www.samtec.com/cable_builder/Cable_choice.aspx
http://www.samtec.com/hsc/calculator/index.asp

Useful References Sam|ec

= Samtec Technical Papers

— EQCD High Data Rate Cable Assembly Spice Model Validation Report

+ http://connectorwizard.com/reference/articles/pdfs/validation-report-
SPICE eqcd-dv-dv web.pdf



http://connectorwizard.com/reference/articles/pdfs/validation-report-SPICE_eqcd-dv-dv_web.pdf
http://connectorwizard.com/reference/articles/pdfs/validation-report-SPICE_eqcd-dv-dv_web.pdf

Useful References Sam|ec

= Samtec Webinars

~ “Cable Assembly Models for SPICE Simulation” (June 29, 2006)

+ http://connectorwizard.com/reference/articles/pdfs/Cable Assy Webinar
Customer rev2.pdf

— “How To Use Connector SPICE Models” (August 18, 2005)

+ http://connectorwizard.com/reference/articles/pdfs/ConnectorSpiceModel
s081105Customers.pdf



http://connectorwizard.com/reference/articles/pdfs/Cable_Assy_Webinar_Customer_rev2.pdf
http://connectorwizard.com/reference/articles/pdfs/Cable_Assy_Webinar_Customer_rev2.pdf
http://connectorwizard.com/reference/articles/pdfs/ConnectorSpiceModels081105Customers.pdf
http://connectorwizard.com/reference/articles/pdfs/ConnectorSpiceModels081105Customers.pdf

Useful References Sam|ec

= Samtec Webinars

— “Designing High Speed Cable Assemblies” (March 16, 2005)

+ http://connectorwizard.com/reference/articles/pdfs/Designing%20With%20Hiq
h%20Speed%20High%20Density%20Cable%20Assemblies%200305.pdf

— “Samtec Connector Models for Electrical Simulation” (November 21, 2003)

+ http://connectorwizard.com/reference/articles/pdfs/conn models elect sim C
Kimble.pdf



http://connectorwizard.com/reference/articles/pdfs/Designing With High Speed High Density Cable Assemblies 0305.pdf
http://connectorwizard.com/reference/articles/pdfs/Designing With High Speed High Density Cable Assemblies 0305.pdf
http://connectorwizard.com/reference/articles/pdfs/conn_models_elect_sim_CKimble.pdf
http://connectorwizard.com/reference/articles/pdfs/conn_models_elect_sim_CKimble.pdf

Thank You and/Questions Sam|ec

= For additional questions regarding the information
contained in today’s presentation, please contact our
Signal Integrity Group at sig@samtec.com

= For a copy of today’s presentation, please contact us at:
ewebinar@samtec.com



mailto:sig@samtec.com
mailto:ewebinar@samtec.com
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