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SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

7-zip - 7-Zip Copyright: Copyright (C) 1999-2009 Igor Pavlov. Licenses for files are:
7z.dll: GNU LGPL + unRAR restriction, All other files: GNU LGPL. 7-zip License: This library
is free software; you can redistribute it and/or modify it under the terms of the GNU
Lesser General Public License as published by the Free Software Foundation; either
version 2.1 of the License, or (at your option) any later version. This library is distributed
in the hope that it will be useful,but WITHOUT ANY WARRANTY; without even the implied
warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
Lesser General Public License for more details. You should have received a copy of the
GNU Lesser General Public License along with this library; if not, write to the Free
Software Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA.
unRAR copyright: The decompression engine for RAR archives was developed using source
code of unRAR program.All copyrights to original unRAR code are owned by Alexander
Roshal. unRAR License: The unRAR sources cannot be used to re-create the RAR
compression algorithm, which is proprietary. Distribution of modified unRAR sources in
separate form or as a part of other software is permitted, provided that it is clearly stated
in the documentation and source comments that the code may not be used to develop a
RAR (WinRAR) compatible archiver. 7-zip Availability: http://www.7-zip.org/

AMD Version 2.2 - AMD Notice: The AMD code was modified. Used by permission. AMD
copyright: AMD Version 2.2, Copyright © 2007 by Timothy A. Davis, Patrick R. Amestoy,
and Iain S. Duff. All Rights Reserved. AMD License: Your use or distribution of AMD or any
modified version of AMD implies that you agree to this License. This library is free
software; you can redistribute it and/or modify it under the terms of the GNU Lesser
General Public License as published by the Free Software Foundation; either version 2.1 of
the License, or (at your option) any later version. This library is distributed in the hope
that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser
General Public License for more details. You should have received a copy of the GNU
Lesser General Public License along with this library; if not, write to the Free Software
Foundation, Inc., 51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA Permission is
hereby granted to use or copy this program under the terms of the GNU LGPL, provided
that the Copyright, this License, and the Availability of the original version is retained on
all copies.User documentation of any code that uses this code or any modified version of
this code must cite the Copyright, this License, the Availability note, and "Used by
permission.” Permission to modify the code and to distribute modified code is granted,
provided the Copyright, this License, and the Availability note are retained, and a notice
that the code was modified is included. AMD Availability:
http://www.cise.ufl.edu/research/sparse/amd

UMFPACK 5.0.2 - UMFPACK Notice: The UMFPACK code was modified. Used by permission.

UMFPACK Copyright: UMFPACK Copyright © 1995-2006 by Timothy A. Davis. All Rights

Reserved. UMFPACK License: Your use or distribution of UMFPACK or any modified version

of UMFPACK implies that you agree to this License. This library is free software; you can

redistribute it and/or modify it under the terms of the GNU Lesser General Public License
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as published by the Free Software Foundation; either version 2.1 of the License, or (at
your option) any later version. This library is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public License for
more details. You should have received a copy of the GNU Lesser General Public License
along with this library; if not, write to the Free Software Foundation, Inc., 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301 USA Permission is hereby granted to use or copy this
program under the terms of the GNU LGPL, provided that the Copyright, this License, and
the Availability of the original version is retained on all copies. User documentation of any
code that uses this code or any modified version of this code must cite the Copyright, this
License, the Availability note, and "Used by permission." Permission to modify the code
and to distribute modified code is granted, provided the Copyright, this License, and the
Availability note are retained, and a notice that the code was modified is included.
UMFPACK Availability: http://www.cise.ufl.edu/research/sparse/umfpack UMFPACK
(including versions 2.2.1 and earlier, in FORTRAN) is available at
http://www.cise.ufl.edu/research/sparse . MA38 is available in the Harwell Subroutine
Library. This version of UMFPACK includes a modified form of COLAMD Version 2.0,
originally released on Jan. 31, 2000, also available at
http://www.cise.ufl.edu/research/sparse . COLAMD V2.0 is also incorporated as a built-in
function in MATLAB version 6.1, by The MathWorks, Inc. http://www.mathworks.com .
COLAMD V1.0 appears as a column-preordering in SuperLU (SuperLU is available at
http://www.netlib.org ). UMFPACK v4.0 is a built-in routine in MATLAB 6.5. UMFPACK v4.3
is a built-in routine in MATLAB 7.1.

Qt Version 4.6.3 - Qt Notice: The Qt code was modified. Used by permission. Qt copyright:
Qt Version 4.6.3, Copyright (c) 2010 by Nokia Corporation. All Rights Reserved. Qt
License: Your use or distribution of Qt or any modified version of Qt implies that you agree
to this License. This library is free software; you can redistribute it and/or modify it under
the

terms of the GNU Lesser General Public License as published by the Free Software
Foundation; either version 2.1 of the License, or (at your option) any later version. This
library is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser General Public License for
more details. You should have received a copy of the GNU Lesser General Public License
along with this library; if not, write to the Free Software Foundation, Inc., 51 Franklin St,
Fifth Floor, Boston, MA 02110-1301 USA Permission is hereby granted to use or copy this
program under the terms of the GNU LGPL, provided that the Copyright, this License, and
the Availability of the original version is retained on all copies.User

documentation of any code that uses this code or any modified version of this code must
cite the Copyright, this License, the Availability note, and "Used by permission.”
Permission to modify the code and to distribute modified code is granted, provided the
Copyright, this License, and the Availability note are retained, and a notice that the code
was modified is included. Qt Availability: http://www.qgtsoftware.com/downloads Patches
Applied to Qt can be found in the installation at:
$HPEESOF_DIR/prod/licenses/thirdparty/qt/patches. You may also contact Brian
Buchanan at Agilent Inc. at brian_buchanan@agilent.com for more information.

The HIiSIM_HV source code, and all copyrights, trade secrets or other intellectual property

rights in and to the source code, is owned by Hiroshima University and/or STARC.
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Errata The ADS product may contain references to "HP" or "HPEESOF" such as in file
names and directory names. The business entity formerly known as "HP EEsof" is now part
of Agilent Technologies and is known as "Agilent EEsof". To avoid broken functionality and
to maintain backward compatibility for our customers, we did not change all the names
and labels that contain "HP" or "HPEESOF" references.

Warranty The material contained in this document is provided "as is", and is subject to
being changed, without notice, in future editions. Further, to the maximum extent
permitted by applicable law, Agilent disclaims all warranties, either express or implied,
with regard to this documentation and any information contained herein, including but not
limited to the implied warranties of merchantability and fitness for a particular purpose.
Agilent shall not be liable for errors or for incidental or consequential damages in
connection with the furnishing, use, or performance of this document or of any
information contained herein. Should Agilent and the user have a separate written
agreement with warranty terms covering the material in this document that conflict with
these terms, the warranty terms in the separate agreement shall control.

Technology Licenses The hardware and/or software described in this document are
furnished under a license and may be used or copied only in accordance with the terms of
such license. Portions of this product include the SystemC software licensed under Open
Source terms, which are available for download at http://systemc.org/ . This software is
redistributed by Agilent. The Contributors of the SystemC software provide this software
"as is" and offer no warranty of any kind, express or implied, including without limitation
warranties or conditions or title and non-infringement, and implied warranties or
conditions merchantability and fitness for a particular purpose. Contributors shall not be
liable for any damages of any kind including without limitation direct, indirect, special,
incidental and consequential damages, such as lost profits. Any provisions that differ from
this disclaimer are offered by Agilent only.

Restricted Rights Legend U.S. Government Restricted Rights. Software and technical
data rights granted to the federal government include only those rights customarily
provided to end user customers. Agilent provides this customary commercial license in
Software and technical data pursuant to FAR 12.211 (Technical Data) and 12.212
(Computer Software) and, for the Department of Defense, DFARS 252.227-7015
(Technical Data - Commercial Items) and DFARS 227.7202-3 (Rights in Commercial
Computer Software or Computer Software Documentation).
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About Allegro DFI

The Allegro Design Flow Integration (Allegro DFI) is an add-on to the Cadence Allegro
Layout Platform and ADS. This tool is used to export the layout information defined in
Allegro into ADS, where you can use the Momentum or FEM simulator to simulate the EM
behavior. Using Allegro DFI, you can select specific nets, cross-section layers, and
components from a specified area of the layout and then cut them from the design. The
cut section of the layout can be saved in the EGS format along with a cross section
description of the vertical stack and imported in ADS for EM analysis.

This section introduces the Allegro DFI tool, discusses its benefits, and provides an
overview of the process used by Allegro DFI to take selected layout information from a
design in Allegro and export it to ADS; where it can be used to run a physical simulation.

© Note
It is strongly recommended that you carefully use the items of the Export to ADS menu, which is added to
Allegro by the Allegro DFI tool. Go through each of them step by step before you export. You should be
careful while selecting the portion of the layout that you need for EM analysis (critical nets and a cookie
cut of the adjacent power and ground metal). Brute force, complete layout transfer from Allegro to ADS
may cause speed, capacity, and performance issues.

Supported Software Versions

Agilent provides Allegro DFI support for the Cadence Allegro SPB platform with the
following software versions:

e Versions 15.7, 16.01, 16.2, and 16.3
o Allegro DFI skill code version 4.1.0
e Tools: PCB Editor, Package Designer (APD), Cadence SiP

© Note

Allegro DFI supports Cadence Allegro PCB version 15.7 and higher. Allegro Package Designer and Cadence
SiP are supported for versions 16.01 and higher.

The ADS 2011.01 supported version of the Allegro Import Design Kit is version 3.0. Earlier
versions will not work with ADS 2011.01 and cannot be converted to work with ADS
2011.01. Version 3.0 of the Allegro Import Design Kit remains compatible with ADS 2009

Updatel but with import support limited to the Allegro Import Design Kit version 2.7
behavior.

Standalone configurations of the Allegro DFI inside the Allegro Platform require access to a
Python installation (http://www.python.org ).
Supported Python versions are 2.5 and 2.6.

Updates in response to problems caused by Cadence ISR updates are provided under the
Technical Support Documents and Examples in the section Allegro Design Flow Integration

Supported Operating Systems
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See ADS installation guide for supported operating systems for the ADS components of
the Allegro DFI.

For information about the supported operating systems for Allegro, refer to Cadence
Allegro documentation or the Cadence website at:

http://www.cadence.com

Accessing Allegro DFI Documentation

You cannot access the Allegro DFI documentation from the Allegro PCB editor. To access
Allegro DFI documentation you must either:

Open ADS, then from any ADS window select Help > Topics and Index > I/0
> Design Translation > Allegro Design Flow Integration.

Or

Access the Agilent EEsof EDA website:

http://eesof.tm.agilent.com/

Select Support & Services > Product Documentation > ADS (Current and
Archived doc) > ADS 2011.01.

Allegro DFI Use Model Overview

The following diagram depicts the steps for transferring design information from Allegro
into ADS:

Peoorts Teos Eepon ToADS Hep

gFHolL r¢ il i

Allegro Export ToADS k=l Select Critical Nets
Setup or Entire Layout

Cookie-cut Power and

Ground Planes Create Ports ADS Lat:uut
Portion

(R taos| e

'? Impos prefeserce... [

I, Albeges wymet
Aleya Neti..
Ground Ref Port
Adjustments if

required

Verify Layout using
3-D Preview and
Simulate

Import in ADS Layout =

The internal process flow of the Allegro DFI tool is illustrated in the following figure:
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Text Options File

—— Data flow
—— Control/Options flow

What’s New in ADS 2011.01
ADS 2011.01 supports the following new features in the Allegro DFI:

Supports Cadence SPB 16.01+

Enables you to select unnamed electrical objects as RF Ground.
Supports split ground planes.

Supports component based selection of pins for port generation.
Exports selected components in hierarchical design.

Exports die stacks with bond wires in cdnsipand apd.

Exports cookie cutter polygon and import of cutter polygon.
Layers are ordered according to the cross section including drill holes at start of layer
list.

Layers set to 50% transparency.

Consistent processing of holes in positive and negative shapes.
Conversion between strips and slots in ADS.
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Allegro Platform Overview

Before using Allegro DFI for transferring design data to ADS, you need to setup a board,
package, or module design and create at least a partial layout design in the Allegro Layout
platform. The details of designing with the Allegro platform are outside the scope of this
documentation, but all users of the Allegro DFI functionality need some basic knowledge
about using the Allegro Layout Platform to complete transfer tasks.

This section provides information about basic Allegro features, such as design parameters,
cross-sections, classes, options, and edit functions that you need to use inside Allegro
during a transfer of your Allegro Layout to ADS with the Allegro DFI.

Viewing Objects

In Allegro, database objects are usually organized in a class or subclass hierarchy. You
can select the required view for showing classes and subclasses from the Views drop-
down list. You can also deactivate the class and subclass hierarchy in Allegro. Classes and
subclasses used in a cross-section are displayed, as shown in the following figure:

5 Wisibility L o« X |
e W
Laver Etch Wia Pin Drc 2l ' CIﬂSS

Conductars
Flanes

Top OO0 A O

Grd O0OOd

oo OO0 OO

B ottorm @ li| E D

o O
| Subclass

You can also view information about the current active operation in Allegro, as shown in
the following figure:

% Options L o« X |
Active Clasz and Subclass:
Etch v

@ [ Gnd v
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Selecting Objects
For selecting objects, Allegro uses the following operational model:

1. Choose an operation.

2. Select an object.

3. Apply the operation, choose the next object, or reject the operation.
4. Click Done.

The application mode may change depending on the command context. You can use the
general edit options by right-clicking outside the design. To apply filters, use the Find
dialog box. While choosing an action, the filter settings used in the last operation are
automatically loaded.

! Find poex|
Drezign Object Find Filker
(&l On | [_ande |

[] Groups Shapes

Symbols Cline Segs
Other Segz

M etz Figurez
Fins DRC erars
Yiaz Text

Clines Fatznests
Lines Rat Tz
Find By M ame

MHet || Mame »

> | Mare...

e

Verifying Cross-section Settings

To specify the cross-section settings, select Open Setup > Cross Section.

Subclass Hame Type Hatenal Thackness Conductiy Drsbechiic Loax Megative | Shisld | ‘Widin
[MIL] L= Corsant Tangent Stk [MIL)

1 [ SURFACE AR 1 o ~
2 TOF COHDUCTOR 1l COFFER b 1.2 SHIA00 1 1] m] 5.00
3 ol FR-4 = i [u] 4.5 0035
4 GHD = COFFER = 1.2 S50 4.5 O3S H H
5 ol FR-4 - B i) 4.5 O3S
5 WL = COPFER = 1.2 S0 4.5 0035 H 1]
7 ol FR-4 = B Ju] 45 0035
8] BOTTOM CONDUCTOR - COPPER - 1.2 SLea 1 i) ] 500
Bl | SURFACE AR 1 [

In the cross section:

o Negative Artwork is equivalent to Momentum slot mask, but the display shown is
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always positive.

e Shield indicates that this is a plane, typically for pwr/gnd distribution. It informs the
router to stay away from it and always exported as sheet conductor by Allegro DFI if
strip export is chosen.

o TOP to BOTTOM defines a physical stack.

e Conducting layers (CONDUCTOR/PLANE) must be separated by dielectric. However,
Allegro does not always enforce this rule. If this is not the case, always check the
exported substrate stack in ADS because the automatic translation might be
inaccurate.

« In traditional Allegro PCB design, only conducting layers get a subclass names. In
APD/SIP, dielectric layer can get a name used to define, such as blind or buried vias.
The material properties of such layers must be check carefully. The Allegro DFI
export does not know the via material in this situation. Always verify the exported
cross-section in this case.

Defining Padstacks

To set your preferences for padstacks, choose Tools > Padstack > Modify Design
Padstack to display the Options dialog box, as shown below:

= Dptions L o~ =

E dit
) Instance (%) Definition

SMD30_55 ”~
SMD30_94

SMD50_25

SMOE0_E3

SMODE0_87

SMOESRECT 3

M ame: |‘»-’I.-’-‘-.
Symbal; |
Pir: |
Refdes: |

Mew name: |

[ Purge -» ] [ Edit... ] [ Reset ]

Using the Options dialog box:
e You can choose any component in the design, for example a Via in the design.

e You can edit the properties associated with it by clicking Edit or right-click Edit to
open the Editing Padstack Definition, as shown below:

12
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¥ Ppadstack Designer: Editing Pad Definition 60CB5C35D. pad

Eile Reports Help
Parameters | L.y_;qs_

Summary Multiple drill

Tyoe: Through [l Enatied
Uzage ophons = I
Rowes: Columns:

Etchlayers: 4 i ] l_ l_
Mask lapars: 2 [+] Allow suppression of unconnected internal pads Clearanca X: '
Single Mode: Off  [[] Enable Antipads as Route Keepouts [ARK) Clearance -

Diill*Skot ke _ Top view
Hole type: Cincle Dirill bt |
Platirg: Plated

Dvill diameter: .00
—Ii

Tolerance: + (000 o 1]
Difset T
Offset - 0,00

Mor-standard diil | W

Dinll#Shot symbol
Figure: Circle
Characters: [
Width 000 |
Height 50,00

The Padstack Designer dialog box consists of Parameters and Layers tab. All the
information related to component (Via in this case) is displayed in this dialog box. It
allows you to suppress unconnected catch pads and plating information (electrical
properties), which are specified in the eemom.option file.

O Note
Multi-drill with staggered holes is not supported in Allegro DFI.

For setting layers, depending on the nets of the shapes that the via crosses, you can use a
Regular pad, Thermal relief pad, or Anti pad.

o Thermal relief is added when a via connects to a plane shape.
o If a plane is all positive, relief is created by dynamic routing mechanism.
o If a plane is negative, relief shape is inserted in the plane.
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Farameters | Layers

Padstack layers Views
[[] Single layer mode Type: Through
_ Layer | Regular Pad | Themal Relief| AntiPad | (& ¥Section O Top
Ban|[TOP Crcle £0.00  [Flash Circle 8500 A
> |[GND Crcle £0.00  |Flash Circle 85.00
2 |vcC Cucle 60.00  |Flash Circle 85.00
-+ ||DEFALLT INTERNAL Cicle 60.00  |Flash Circle 85.00
End||BOTTOM Circle £0.00  |Flash Circle 85.00
> |[SOLDERMASK_TOP Circle 75.00  [M/A N/A
|[SOLDERMASK,_BOTTOM |Cicle 75.00  [N/A N/A v
£ >
Regular Pad Thetmal Refef Arti Pad
Gty Circle W Flazh w Cirche v
Shape: | [ .. ] | [ .. ]
Flash: | TR_80_60 [ .. ] |
Width: (60,00 8o (85.00
Height 60,00 £0.00 85.00
Dffset X: (0.00 0.00 0.00
OffsetY:  [0.00 ' 0.00 0,00

Cunent laper:  TOP

e Be very cautious with this when you switch between negative/positive in cross
section. For example, Thermal relief as circle is working fine on the positive plane,
but may disconnect the via when switching to the negative plane.

o The Allegro DFI option allows you to ignore thermal relief on negative layers.

Display Parameters

Select Open Display > Color/Visibility to change the display related parameters. The
Color Dialog box is displayed, as shown in the following figure:

14
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File
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In Color Dialog:

e Allegro DFI uses a scratch layer for cookie cutter, etc. Usually it is called
MANUFACTURING/EEM_SCRATCH. If you get an error message related to the scratch
layer, toggle visibility of the Manufacturing layers and click Apply. This scratch layer
is the only object that is not removed at the end of a Allegro DFI session.

e You can also adjust display bundles, shadow mode, and shapes transparency.

On some graphics cards, OpenGL fails. You need to change the settings by performing the
following steps:

1. Choose Setup > User Preferences.
2. Choose Display > Opengl.
3. Disable the opengl flag and restart Allegro.

Design Parameters
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To set design parameters, choose Setup > Design Parameters. This displays the Design
Parameter Editor, as shown below:

B Design Parameter Editor

Dizplay | Design | Tewt | Shapes | Route | Mg Applications
Comnmand Pararneters
Drigplay Enhanced Dizplay Modes

Connect point zize; 10,00 [ ] Dizplay plated holes
DRC marker size: |1 0o.o0 [ ] Dizplay non-plated haoles
Fat T Mirtual pin] zize: |35.EIEI [ ] Display padless holes
b ax rband count: |5I:IEI Filled pads
Ratznest geometry: Jogged w Connect line endcaps
R atznest points: Clazest endpaint Thermal pads

[ ]Busrats

[ ]*aived DRCz

Some of the Desigh Parameter Editor tabs are described below:

o Display: This tab consists of Display and Enhanced Display Modes sections. It
controls how padstacks are displayed. You can set view preferences by selecting the
require options. Click Apply to implement each option.

O Note
You should note the difference on a board with all positive layers versus negative layers.

o Design: This tab controls the accuracy settings, which corresponds with the ADS
layout resolution. The accuracy settings also control substrate export. The following
figure displays the Design tab:

Display | Design | Text Shapes | Route | Mfg Applications

Command Parameters

Size
Uzer Units: Milz v
Size; ] A
Accuracy: |2_ = [decimal places)

Long Mame Size: |31

o Shapes: You can select the Dynamic and Static Shape options to edit your design in
real time or in non-real time.
o Click Edit global dynamic shape to check the number of out of date shapes.
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This must be 0.

Design Parameter Editor

Dizplay | Dezign | Test |5hapes Route | Mig Applhcations

Comrand Parameters

Diynamic Shape

Diynamic shapes allow real-time shape updating during interactive etch editing. Shape parameters ae
structured nto a ghobal, shape nstance, and object level hisranchy.

B Global Dynamic Shape Parameters

Edit global dynia

| Shape fil |"|I"uid controls | Clearances | Themal refief connects |

Ot of date shapes: 040
Static Shape

Diynamic fill (%) Smooth ) Rough () Disabled

Static shapes ca

An example of dynamic shape processing is the creation of thermal reliefs and anti-pads
on postive shapes.

Operations on big or incomplete desighs may disable the dynamic shape update. This can
causes incorrect shapes/connectivity and requires manual update before starting an
export.

Constraint Manager (version 16.x)
You can define constraints for the following options in a design:

e Spacing, wiring, and delay rules.
o Pad and padstack definitions for blind and/or buried vias and bondfingers.

You do not need an Allegro DFI export for controlling these options. For example, delay
constraints for a line can be found in this tool. A tool that checks electrical design rule
violations is shown below:

o llngra Consirsind Manages [comsected b Cadance 58 B Layssd GX1 18 3] |bpacing Comiraist St Al Layers | paciusge_suampls_now 00 E] |

[0 e G Qs Cohw o oo ol ook ke (b ¢idence - ™

T @i T Y T I A
et i |

| [T=11) T -
e P M-| [ R | Wi | ol s | W s | i ] i || Foeen .| vt =] =

[

0 Fe i ] peiliige sasmphi seabmd THME Fida FaMe FaRa . ofad iFeN el 1@ad edE aFaral FaMae
B v e F o pc dar. Rerl. Seod. RERL. wrfeL WA, WRREL.  WREL  ERE.  WhErle.  DEA.
B P W G weaay Thl=  FRfhe I8 TEF= TR e (W 10REe e APREFLR TS
B Bord P HE B o TkM. FEM. L. Mebe ifle. e iRk iFRE. iR&.  FREFUA.  LRHG
L
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Exporting Design Data From Allegro
Using Allegro DFI

Allegro DFI transfers data targeted at performing an EM simulation. It does not transfer an
entire design database. To transfer the entire database you should use other standard
mechanisms, like Gerber, stream, IFF, and ODB++ export.

An Allegro DFI export process consists of the following steps:

1. Setup
2. Selection
3. Export

The Allegro DFI export setup and selection is tailored towards gathering the relevant
information for setting up and running an EM simulation from ADS. You should be careful
while selecting data in Allegro DFI and adjust the export, if necessary. It can save you
significant time later when performing the EM simulations in ADS.

To open Allegro DFI, select Export to ADS from the Allegro main menu. This opens the
Export to ADS drop-down menu, as shown in the following figure:

I
Export To ADS | Help
Setup ... ﬁ
Select Traces ...
Export k

I Shake r I

Selecting Export > All Artwork is not the best option as it is an expensive operation,
provides no control, and exports flat EGS data and only main substrate. There is little or
no other Allegro database information passed, such as no pins, components, or nets.

Set Up and Configuration for Export To ADS

You can configure export by options by selecting Allegro PCB > Export to ADS > Setup
to open the Set Up for Momentum dialog box. This dialog box is used to select a group
of specific configuration options that Allegro DFI needs for exporting files to ADS. You can
select an entire group from the drop-down list in this dialog box. The description field is
updated according to the chosen selection.

18



Advanced Design System 2011.01 - Allegro Design Flow Integration

® ot Lip for Momentum Export

Export Options

Export Setting |ER RN TR IHFFT
Salection Description

Signal vialype asDefined. padType asDef ined
Ground viaType asDefined. padType asDefined
Signal and Ground arcResolution 15 degress
Export negative plans objects as Slots

[ Reset-reload All | [ Reload Options | [ Ok | [ Cancel |

Using the Set Up for Momentum dialog box, you can:

o Determine the way layout primitives are processed during export:

o Behavior with respect to negative objects

o Vias/Padstacks on Signal Nets, or RF ground nets can be treated independently.
o Define layer mapping information.

e Provide default values for the Allegro DFI selection dialog box, e.g. the default port
generation options.

You can also use the Set Up for Momentum dialog box for:

- Resetting or reloading default configuration options: You may need to restore
the default values after an error from Allegro or Allegro DFI environment results an
Allegro command or the Allegro DFI into a faulty state. Click the Reset/Reload All
button to initialize the default configuration of Allegro DFI data structures in the
Allegro environment. For example, if you accidentally try to open Allegro DFI before
ending an earlier Allegro edit command, you need to restore the default values.

« Reloading options: To update an option file, you need to reload the configuration
settings. Click the Reload Options button to load new or update option configuration
files without reloading Allegro.

Allegro DFI provides some predefined example settings setups to allow a quick start with
the export tool. In addition, you can easily define customized setups as per your
requirements and automatically add them to the selection list in the drop down list.

Using the Sample Export Settings

The Set Up for Momentum dialog box allows you to choose from predefined example
settings. These following sample settings consists of a combination of default values with
various levels of accuracy for the export process:

« Sample Fine Setting A: use Strips and Vias: This setting consists of the following
default values:
o Signal viaType asDefined, padType asDefined
o Ground viaType asDefined, padType asDefined
o Signal and Ground arcResolution 15 degrees
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o Converts negative plane objects to strips
o All catch pads are generated

« Sample Fine Setting B: use Strips, Slots and Vias: This setting consists of the
following default values:
o Uses Strip/Slot/Via when negative layers present
o Ground viaType asDefined, padType asDefined
o Signal and Ground arcResolution 15 degrees
o Export negative plane objects as Slots
o All catch pads are generated

« Sample Board setting using Strips, Slots and Vias: This setting consists of the
the following default values:

Uses Strip/Slot/Via when negative layers present

Signal viaType asDefined, padType asDefined

Ground viaType square, padType asDefined

Signal and Ground arcResolution 30.0 degrees

Simplify thermal reliefs on negative shapes

Remove unconnected catch pads

Remove holes in RF Ground shapes not overlapping with RF Signal nets

Use the cutter polygon as board boundary

[o] [o] o [o] o [o] [o] o

« Sample Medium Setting: This setting consists of the following default values:
o Signal viaType square, padType square
o Ground viaType square, padType square
o Signal and Ground arcResolution 30 degrees

« Sample Course Setting: This setting consists of the following default values:
o Signal viaType diamond, padType diamond

Ground viaType diamond, padType diamond

Signal and Ground arcResolution 45 degrees

Remove unconnented catch pads

Simplify thermal via connections

Remove voids in RF ground shapes that do not overlap signals

[o]

o
o
o
o

© Note
Use Sample Fine Setting B for a first time transfer. The transferred design will be similar to the original.
However, note that the sample settings may not fit your particular analysis needs. Therefore, you should
either modify the default settings and/or add additional custom settings to your site or personal
configuration files. You can do this by opening, copying, and modifying the _eemom.option_ file(s).

Defining Additional Export to ADS Setups

You can configure the list of settings displayed in the Set Up for Momentum dialog box.
This list is created by the concatenation of the contents of simulation settings defined in
three option files. The title and description fields are selected for display in the setup
window and all other values are applied to the internal Allegro DFI configuration fields.
The following option files are used:

1. The $HPEESOF_DIR/ial/config/eemom.option or the file defined by the environment
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variable EEMOM_GLOBALOPTIONSFILE if this variable exists. This option file
describes all the at the end and it can be replaced by an EDA admin by a site specific
default option file by defining the EEMOM_GLOBALOPTIONSFILE variable_._
2. ~/pcbenv/eemom.option: You can copy the default eemom.option at
~/pcbenv/eemom.option and modify it as per your requirements.
3. < Allegro Design Directory >/< designName > .option
» For design specific options, you can also place an option file in the directory of a
design, with the base name as the design.

° .eemom
in the directory where

.{brd\ |mcm\ |sip}
is placed.

These files are read in the order given above. In case of duplicate settings in the files,(i.e.,
settings with the same name), the last setting found will be retained for the final list.

Below we show an example fragment from the default eemom.option file used to create
the Export Settings list. Such a file can be copied and modified according to your
specifications with a text editor. The latest version of the default file containing a
description of all available configuration settings can always be found in the
$HPEESOF_DIR/ial/config directory.

D Note

The content of the files is actually a independent lisp list, (e.g., it has the format (mnemonic [<name>]
<definition>))

e mnemonic defines what will be defined
e some mnemonics need a name, others do not
e <definition> is a sequence of values or independent lisp lists

If the lisp mnemonic does not have a name the contents of the sections are concatenated. Every file, of
this type, must start with (setupData and no blank lines, spaces or comment lines are allowed before
these tokens. Aside from this, empty files will also generate errors.

(setupbData
; mnemonic to mark the start of the setup list
(scratchlLayerName "MANUFACTURING/EEM_SCRATCH™)

; name of a class/subclass in the allegro board that can be
; used as a scratch layer for the ADS integration for e.g.
; storing the cutter shape ... should not belong to the edge
; class

(egsArcResolution 22.5)
; arc faceting angle used when translating Allegro arcs
; into the output EGS file
; float: (0 < deg < 90) arc resolution used for export
; only for arcs not dealt with in signal or ground
; refacetting step
; nil: use 22.5 degrees

(egsExportResolution 1000)
; int: > 0 preferably a multiple of 10
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; 1f not specified, the allegro native resolution will be used
(skipGlobalHandling "FALSE')
; determines the strategy to use when preparing the selected
; Oobjects for export to EGS
; skipGlobalHandling does not have any effect for negative
; masks when negativeMasksToStrip "TRUE" as this option
; requires global handling
; flag: true perform boolean operations locally
; false perform boolean operations globally

(gndOpt

(viaType "asDefined")

; determines how the viashapes will be translated in the output

; shape

; string enum: "asDefined"

; "square"

; "diamond" (i.e., square rotated by 45 deg)
(padType "asDefined")

; determines how the pin and via pads will be translated in the

; output shape

; string enum: "asDefined"

; "square"

; "diamond" (i.e., square rotated by 45 deg)
(arcResolution 15.0)

; arc facetting angle used when translating Allegro arcs

; into the output EGS file

; float: (0 < deg < 90) arc resolution used for export

; (<= 0) do not refacet arc

; nil: use 22.5 degrees
(minEdgelLength 0.000)

; minimum edge length of segments written into the output EGS

; file (smaller segments are combined until the threshold is

; reached

; float: (>= 0) min edge length in the egs file

; nil: use 0.999999 the layout resolution

; 1f arcResolution <= 0, this setting is ignored
(viaTfAreaRatio 1.0)

; multiplication factor for vias when translating the original

; shape into the new one. Currently this factor will only

; work correctly for circles to square or diamond

; 0.0000000000000000 delete shape

; 0.7978845608028653 e.g. circle -> inner square

; 0.8862269254527580 same perimeter (if circle->square)

; 1.0000000000000000 same area

; 1.1283791670955125 e.g. circle -> circumvent square
(padeAreaRatlo 1.0)

; same behavior as viaTfAreaRatio but for pads instead of vias
(simplifyThermal "TRUE")

; on negative layers only, for the connections to shape structures

; planes

; TRUE : do not generate thermal relief pad polygons

; FALSE : generate thermal relief pad polygons
(sigOpt

; same options as in the gnd opt subsection but now for shapes
; being defined as signal traces

(viaType "asDefined")

(padType "asDefined")

(arcResolution 15.0)

(viaTfAreaRatio 1.0)
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(padTfAreaRatio 1.0)
)
)
) ; end of setting "Sample Setting A"
)
)

© Note
At least one fully specified option file must exist, else Allegro DFI will not work. After making modifications
in an eemom.option file, click Reload Options to update the settings list.

Using The Option File Sections

Each option file is a lisp “list expression” stored inside a file. It consists of the following
features:

e Must start with "(setupData" and end with “)".
e Uses the Skill syntax for a hierarchical list of (name value(s))
o At least one of the option files must start with the general preferences (requires
restart of Allegro to update)
o (scratchLayerName "MANUFACTURING/EEM_SCRATCH"): cutter layer
o (cutterExpansion 5.0): initial cutter oversize distance
o (firstEgsLayerNum 1001): first layer number used on ADS side
e The export options have the form (simulationSettings(setting ...))

The following options are used in the Option file:

e DrillProps
o Simulation Settings

Configuring DrillProps Section

The DrillProps section allows you to specify the conductivity and other properties of the
plating materials for via structures. This is necessary because Allegro is missing this data
in the platform UI. In this section:

e Drill -1: Specifies the properties for the DRILL_THROUGH via
« Drill -2: Specifies the properties used by DRILL_<ili2>, the inter-layer vias and
some via structure created in named dielectric layers of a cross-section.

(drillProps
(drillUnits
(layerThicknessUnits "mil")
(electricalConductivityUnits "mho/cm™)
)
(drill -1
(layerType DRILL)
(layerName "default")
(layerMaterial "COPPER")
(layerThickness 1.0)
(layerkElectricalConductivity 595900.0)
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(drill -2
(layerType DRILL)
(layerName "other'")
(layerMaterial "COPPER")
(layerThickness 1.0)
(layerElectricalConductivity 595900.0)

)
) ; end of drillProps

Configuring Simulation Settings
Each block of simulation settings option contains:

« a title used for the drop down list in the setup dialog

o a multi line description field that provided a textual description of this set of settings

e the actual options section with a global list of settings, followed by gnd and/or signal
specific settings.

(simulationSettings
; start of list of settings available to choose from in the
; setup window
(setting "Sample Setting A"
; name that is displayed in setup dialog drop-down combo box
(description "This Description is viewable in setup dialog"
"This will be displayed as the second line"
"And this is the third line"
"Do not use special escape characters as \n \t")
; description displayed in the setup dialog, 1 string/line
(options ...

Frequently used Global Settings

Some frequently enabled or modified global settings in a simulation option section are
described below:

e The negativeMasksToStrip setting defines if objects on a negative Allegro layer are
exported as strip or slot mask objects for ADS. Convert slot objects into strips
objects, if set to "TRUE".

(negativeMasksToStrip "FALSE")
; determines how to handle negative masks
; flag: false - negative masks -> slots
; true - negative masks -> strips

e The gndHoleDropDistance and cutterDefinesCrossingGndHoles settings are useful for
strip designs with many complex voids. It allows you to drastically simplify plane like
structures with many shapes far away from traces of interest before export.

(gndHoleDropDistance 0.0)
; determines how to handle voids in the RF ground shapes
; depending on their distance to Signal net features they can be
; skipped from export in the egs file
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; float: (>=0.0) voids further away are dropped form the egs export
; nil or (< 0.0): keep all holes
(cutterDefinesCrossingGndHoles "TRUE")
; determines how holes/voids in RF ground shapes are threated
; either as voids with respect to the shape of the board or as
; voids
; with respect to the cutter shape.
; flag: false: only real holes in the original shape are considered
; for hole removal
; true: the cutter shape is used to define potential holes in
; a shape for removal
; Note: when true the cutter outline is followed outside the board
; outline because this area is essentially also a void region
; with respect to the cutter.
; If board shape must be maintained use either the false
; setting which is less aggressive or modify the cutter
; shape to stay within the board boundary.

« The noContourSlotOnNegative settings controls the layer behavior on split ground
plane structures on negative planes in Allegro. In this setting:

o A contour slot is created by default on negative layers exported as SLOT to
separate split ground structures. This introduces an non-existent
split/discontinuity in the ground plane structure that can disturb the EM
simulations.

o When this option is set to TRUE, it asks the exporter to skip the generation of
this contour slot during the export.

o Avoids editing the slot structure on the ADS side, but shorts split plane
structures together on a perfect conducting plane.

o If the split plane structure must be used, specify the following value:
(negativeMasksToStrip TRUE)

(noContourSlotOnNegative "FALSE')
;determine how to handle shapes on negative masks exported as slot
; flag: false - negative masks -> slots with contour slot
; true -negative masks -> slots no contour slot
; negative masks exported as strip donot have contour around the shapes anyhow

e You should carefully use the egsMinEdgelLength, autoPortForAlINetPads, and
gndHoleDropDistance options.

© Note
Never change the settings for these options, unless given as a workaround by EEsof support.

(egsMinEdgelLength 0.000)
; minimum edge length of segments written into the output EGS
; file (smaller segments are combined until the threshold is
; reached
; float: (>= 0) min edge length in the egs file
; nil: use 0.999999 times the layout resolution

(autoPortForAllNetPads "FALSE')
; determine if the automatic port insertion feature will generate individual
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; ports for RF Signal Pads only or on both RF Signal and RF Ground Pads

(gndHoleDropDistance <positive float>)
; determines how to handle voids in the RF ground shapes
; depending on their distance to Signal net features they can be
; skipped from export in the egs file
; float: (>=0.0) voids further away are dropped form the egs export
; nil or (< 0.0): keep all holes

Frequently used gnd/signal specific settings

The following options are used frequently:

e padType: It is recommended to specify "asDefined", which is handled by Layout
simplification.

e viaType: This setting is useful if exact via model is not needed (e.g. for gndvias).

o pathType: It is recommended to specify "rounded", which is handled by Layout
simplification.

Li ] Tip

Use "mitered" when you have problems with missing segments or flipped arcs on traces. (clines)

« If you get Allow suppression of unconnected catch pads error due to incorrect
pad stack definition, You can specify the following option:

(exportPads '"connected")
; string property describing which "catch" pads
; will be generated in the egs output for pins and vias

; "all" : (default) generate all regular pads in the output

; ""none : no pads are generate except the ones on outer

; layers

; "connected" : only if a regular connection other than a via exists
; "startend-connect" : "connected setting" + the top and bottom pads

Selecting Net Based Geometry for Export and Placing
EM Ports

Choose Export to ADS > Select Traces to open the Select Geometry and Place Ports
dialog box. This dialog box enables you to choose specific nets and add them to Signal and
Ground output lists for export into ADS, by using the Trace Select and Layer Select tabs.

It also enables you to reduce the geometry of the ground nets by using the functions
available in the Cookie Cutter tab to define a "cutout" shape. Using the cookie cutter, you
can reduce the stack of the board, select which layers will be exported and create port
definitions for export into ADS.

© Note
By default the cookie cutter feature only acts on ground nets and does not alter the shape of the signal
nets.

With the Component/Pin Select you can choose the component pins that are of interest for
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the simulation port generation. The Port tab enables you to automatically create ports
from the selected trace pads, or clear and edit already existing port definitions.

A visual status check is also provided to alert you that a step is complete and ready for
export (green), or that more information is required (yellow).
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If you want to experiment now it is time to have a look at an example. Allegro ships with
an simple example board cds_routed.brd in the <Allegro install
directory>/share/pcb/examples/board_design that you can easily experiment with. Copy
this cds_routed.brd file to a local directory and perform the Allegro uprev command if
needed. Starting with this board you can follow the operations in the following sections in
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the actual tool.

Open cds_routed.brd.

Choose Sample Fine Setting B as export setup.

Experiment with "CLK<i><+|->" signal nets, and “"VCC”/"GND"” RF ground nets.
Upcoming sections provide tips when going through the various steps.

Try to add a large net (PCLK) keeping the cookie cutter.

Using the Trace Select Tab

The Trace Select tab enables you to add specific nets to the Signal Nets and RF Ground
Nets output lists.

You can select nets for export can by choosing specific nets from the Selectable Net Pool
and clicking the Add button in the Signal Nets section of the dialog, as shown below. The
Nets selected in the list will appear as highlighted traces in the design.

CLEZ+
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You can populate Selectable Net Pool in the following ways:

1. By selecting All Available Nets located below the Selectable Net Pool window.
2. By picking specific nets from the Layout window.

To pick specific nets from the Layout window:
1. Select Pick Nets.
2. Increase zoom on the required area.
3. Click the specific net or nets you wish to add to the Signal Nets list.

The selected traces are highlighted in the design and appear in the Selectable Net Pool, as
shown in the Nets selected from the Layout window (allegrolink).
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Nets selected from the Layout window

Optionally, you can filter the selectable nets displayed in the selectable nets list by clicking
the Filter Nets with Wildcards check-box and providing a filter pattern, as shown in
Selecting nets using a wildcard (allegrolink). Pressing Enter on your keyboard implements
your selection and populates the Selectable Net Pool.

© Note
This feature is available only when the All Available Nets radial button is active.
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Selecting nets using a wildcard

Selecting RF Ground Nets

RF Ground Nets can be selected using the same steps required to select signal nets;
selecting the nets from the list of all available nets, or by picking specific nets from the
Layout window.

The Include all unnamed nets option allows you to select objects without an Allegro net
name as RF Ground Net objects for exporting. When enabled the list of the RF Ground
Nets in the select box will have an empty extra line at the top as indication of the
extended net name filter used for all later processing. Individual selection of net objects
without a name in Allegro is currently not possible because the ADFI tool has no reliable
way to keep track of their selection state. If you want to use such objects in your Signal
Nets, attach a name to the objects inside Allegro with Logic > Net Logic.
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Selecting RF Ground Nets

Once the Signal Nets and RF Ground Nets are selected, the yellow Traces Not Ready
status bar is automatically updated by the green Traces Ready status bar. You are now
ready to select layers using the Layer Select tab.

T}Tra cesFi md}l 3] Cutter Mot Ready 8] Parts Mot Feady
%}_-{._aj_,tafg.'ﬁ‘éadé}-: 4] Companent/Pin: Mot Ready

e In the list area, type a character to go to first match.
e Press the Tab key in net filter with wildcards to update selectable net pool.
« When using Pick Nets:
o Watch out for the window / dialog focus!!!
Start/ Endstate button indicates if canvas is still in selection mode (?End
indicates selection mode is active).
When in selection mode, watch the Design Object Find Filtersettings!!!
Turn off visibility of planes if needed.

[o]

o

[o]

Electrical objects like vias, traces, shapes not attached to a named net can all be selected
as RF Ground objects
Cookie Cutter will cut through them
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Using the Layer Select Tab

This tab enables you to choose the layers that will be exported to ADS. By choosing all the
layers found, as shown in Layer Select Ready (allegrolink), the object will be exported
from all layers and no additional infinite ground planes will be defined.

[~ 151X

P Select Geometry and Place Ports

Layer Poal Lavers Uzed In Simulation

ETCH/TOP Infinite Ground Top | v|

ETCH/AGHD

ETCHACC

ETCHABOTTOM ETCH/TOP
ETCH/AGMD
ETCHAMCC
ETCH/BOTTORM

Add -2

<- Remove

Add &l -»

<- Remowe All

Irfinite Ground Bottam W

11 Traces Ready 3] Cutter Mat Fieady 5| Portz Mat Beady
ZJLsjEE Feady  4) Component/Ping Not Ready

[ Ok J [ Cancel

Layer Select Ready

To limit the board stack by adding infinite ground planes, choose the layer from the list in
the infinite ground top or bottom drop-down boxes. The metalization patterns on those
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layers will be replaced by a solid metal layer.

© Note
The layers above Top or below the Bottom infinite ground selections will not be exported to ADS.

The graphic in Example Layer Export List (allegrolink) illustrates what will be exported
when layers are selected in the Layers List.

As seen in this illustration, only the layers between the ground planes are available for
export. Lay 1 (which is above the top ground plane) and /ay 4 (which is below the bottom
ground plane) will not be available for export. From the available list, (lay 2, lay 3) only
lay 2 was selected. Therefore, only the shapes located on /ay 2 will be exported.

Layer List
haginal bayer slack Layer S=b=cl dahag Expari=d layer slack
by 1 i
L Sioe ] fon = by Iged
lay [gnd —_— - - - - - L—

e onby ByZ will o2 axperos 000G wil
bay 2 I lay Lzeleclad pe axpo £ oo 005 |- Zack 0 005 ]
lay 1 I I [lay 1 nal seleclsd)
lay [Wec —— I ———————— —

i Sioe ol Emwmn = by |ves
lay 4 R i Kone: DNty £ne Snapes on lay2 talll o exponed

Example Layer Export List
o Export all layers unless there is a clear split of nets in the board.

e Making a sub selection of layers here will cut away pieces of the board layout and
may invalidate the connectivity. So, use with care or stay away from it...

Using the Cookie Cutter Tab

The Cookie Cutter tab enables you to limit the exported area to an area that only contains
the signal traces of interest.
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lect Geometry and Place Ports

Build Cookie Cutter

[ Clear ] [ FReusze ] Clear/Reusze the exizting cookie cutter zhape

Build a new cookie cutter around the zignal netz

Iritial zhape: B

hull conves hull bounding box

Expanzion distance [MIL):  [5.00
Dizplay line wadth [MIL): 5,00

Edit Cookie Cutter

Move vertices and sides
Click cutter palygon to start, right click Done to finish

E dit boundany by drawing new sides

Click cutter polygon to start, right click Done to finizh

|lze Cookie Cutter on

{3 FF Ground Mets anly
("1 FRF Signal and RF Ground Mets

1) Traces Ready 3) Cutter Ready 5] Partz Mot Ready
_ 4] Component/Fing Mot B eady

[ .4 ] [ Cancel

Building a Cookie Cutter

Using the Build Cookie Cutter section you can:

e Clear an existing cookie cutter polygon

e Reuse the cutter shape already present in the layout view

« Build a new cookie cutter polygon around the selected signal traces

« Modify the initial shape through with slider that allows you to gradually change the
shape

o Set the expansion distance

« Set the display width of the cutter for visibility.
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o Enable if the cutter will act on RF Ground only or on both RF Signhal and Ground metal

Setting the Expansion distance and clicking Build auto-generates a cookie cutter polygon
around the selected signal nets. You can modify the shape of the polygon by using the
Initial shape slider. This enables you to gradually change the cutter from the hull of the
Signal Nets, over a convex hull up to the bounding box of the selected Signal Nets. The
cutter polygon will be visible on a scratch layer of the design, and the first status
indicators turn green. The display width of cutter can be modified to have optimal visibility
of the cutter.

If the autoshape is correct, click OK , to dismiss the dialog.

FYE =g o= | BB R A W AR E - O WS

TSRLLEN AR -BREOO0O0%W=

Auto-generated cookie cutter.

Editing the Cookie Cutter

The Edit Cookie Cutter section enables you to alter the shape of the cookie cutter polygon:

Edit Cookie Cutter

b ove vertices and zides

| e | Click, cutter polvgon to start, nght click Done ta finizh

Edit boundary by drawing new sides

| Edit | Click, cutter polvgon to start, nght click Done ta finizh

In this section you can perform the following changes:

e Move vertices and sides: To select the cutter shape:
o Verify the Filter settings.
o If wrong shape is selected, right-click Reject to display a list of possible shapes.
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Choose the scratch layer object.
o Once selected, you can move segment, vertices, delete vertices,...
o End your edit command by clicking Done or Cancel. This is visible by a change
in the display line width of the cutter polygon

Avoid using the Edit the cookie cutter as polygon editing is complicated.
Example: Include a large signal net without enlarging the cookie cut (e.g. add PCLK net)

1. First make your selection without the large net.
2. Build the cookie cut.

3. Go back to net selection, add the large net to the signal nets. This will invalidate the
cookie cut.

Go back to cookie cutter, and click Reuse.

You can now choose what to do with the large net: keep it or cut it. Click Move and

select the cookie cutter polygon in the Layout window using a left click of the mouse.

vk

-

|

P
-

|

L 4

This highlights the polygon and the nodes located at the vertices.

© Note
If the wrong shape is selected (highlighted area), click the right mouse button and select Reject from the

pop-up menu.
In the Reject item selection window, select the item on the scratch layer (by default Manufacturing /

Eem_Scratch ).

1. Select a point on the cutter shape, either a side (line segment) or vertex (node), click

and hold the left mouse button: To move the selected object, scroll the mouse to the
desired location and release the button.
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2. When finished, use a right mouse click inside the Layout window and click Done.

Editing the Boundary by Drawing New Sides

The Edit boundary by drawing new sides option enables you to edit the cookie cutter
polygon by drawing new lines to reshape it.

1. Click Edit and select the cookie cutter polygon in the Layout window using a left
mouse click.

If the wrong shape is selected, right click the mouse and select Cancel.

Done Fz
Cancel F4
Mexk Chrl+F2
Arc

Toggle

If you have difficulty selecting the cutter shape (located on the scratch layer: by default
Manufacturing / Eem_Scratch ) you can use the Visibility tab in the Allegro Layout window
to turn off layers overlapping the shape, as seen in Overlapping Layers "Turned Off" to
Highlight Cutter Shape (allegrolink).
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[ options | [ Find [ visiilty \L

e W

L aver Etch Pin ¥ia Drc Al

Conduchors OooOoQdd
Planes [v] OO000dn

Top o ] (o] (][]
Gind m [ w ]
cc m [ w (]

B ottomn o o] o] (W []

Overlapping Layers "Turned Off" to Highlight Cutter Shape.

1. Select a point on the polygon using a left mouse click. It can be either a line segment
(side) or vertices.

2. Move the mouse to a new location and click again to draw the new line/boundary.
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T

|
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.
- e,

!I iy

Continue doing this, as necessary, to create the new boundary.
3. To finish drawing the line, reconnect the line to the original polygon cutter shape. The
boundary of the cookie cutter should now include the new area.

4. Right click the mouse inside the Layout window and click Done to complete the edit.

Done F2
Cancel F4
Mexk Chrl+F2
Arc
Toggle

© Note

You must use Reuse, Move or Edit cutter immediately after a Load State operation to get the Cutter
Ready indicator green if you want to reuse the loaded cutter. Just push Move or Edit and click Done
to complete the edit immediately does the same as Reuse. The cutter is verified and the Cutter
Ready indicator will go to green automatically.
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O Note
If you have a large net selection it can be interesting to create a cutter on a small selection first, use
edit to modify the cutter to its correct size and modify the signal selection afterwards. The cutter will
be invalidated in that case but Reuse allows you to immediately go forward without the time
consuming outline lookup for large and complex net selections.

Selecting Objects for Cookie Cutter

The Use Cookie Cutter on radio buttons allow you to modify the cutter behavior. By
default, the cutter is created around all RF Signal Nets and limit only RF Ground Nets to
the cutter shape. It will not cut the RF Signal Nets with the first option even if you modify
the cutter to cross the RF Signal Nets. In the second mode the cutter will sill be build
around the RF Signal Nets but if you modify the cutter that it crosses the RF Signal Nets
all objects will be limited to the cutter shape.

|1z Cookie Cutter on

(%) RF Ground Mets only
{3 BF Signal and FF Ground Mets

Using the Component/Pin Select Tab

The Component/Pin Select tab enables you to make a filtered selection of the
component pins needed for simulation port generation in the Ports tab.
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[ Select Geometry and Place Ports Elﬂ'ﬁ

| 1] Trace Select I 2] Layer Select | 3] Cookie Cutber | 4] Component/Fin Select | 5] Parts
Select Components for Export to ADS

Auyailable Selected
C12
a2
Rz
0%
025 add &l -
4- Remove Al

["] Filter with Wildcard |

Select Component Ping for Export to ADS and Port Generation

Available Selected
uzz2 A Group by C12.1
e N component Cclzz
1225 R
%53 Ag:
U228 | fuid.2 R31
2211 F41
231 Add Al -» R4.2
H%%é ™ <- Bemaowve All
23.F
123.8 o
Filter Finz by, @) Al Selected Mets (71 Signal Mets (71 RF Ground Mets
[ Filter with wildcard
M et
1) Traces Ready 3 Cutter Ready 5] Parts Mot Ready
2] Layers Ready 4] Component/Pinz Ready
[ k. ] [ Cancel

[t

The Select Components for Export to ADS group is organized around the components,
while the Select Component Pins for Export to ADS and Port Generation group is organized
around the component pins. Similar to the Trace Select tab, the left side of this tab
provides a list of available components and pins, while the right side shows the lists of
selected components and pins. When a pin or component is selected, it disappears from
the Available lists.

The Add and Remove buttons enable you to move one or more entries between the
Available and Selected lists in both the upper and lower group boxes.

Filtering is available by selecting Filter with <type> Wildcard below the Available and
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Selected lists in both the upper and lower group boxes. These filter settings act on the
items visible in the Available and Selected lists and don't change the selection. For items
in the Select Components for Export to ADS group, wildcard filtering is available that
allows you to filter on either instance names or on the connected nets to the components
(from the selected nets lists). For items in the Select Component Pins for Export to ADS
and Port Generation group, you can also make a distinction between the pins connected
with nets of all select nets, RF Signal or RF Ground nets. The wildcards filter works either
on the pin names directly or the connected nets to the pins.

Initially, when this tab is opened, the available components contain a list of all
components with at least one component pin connected to a RF Signal Net, or RF Ground
Net inside the cutter region. No components are selected and filtering is disabled.

The Available list in the Select Component Pins for Export to ADS and Port Generation
group contains all the component pins of the nets that are selected inside the cutter
region. To begin with, the Selected list will only contain the RF Signal Pins. These pins are
used by default for port generation in the Ports tab.

When a component is added to the Selected list, all pins associated with the component
are added by default to the Selected list in the Select Component Pins for Export to ADS
and Port Generation group. The selected pins are shown grouped together as Ref.
Designator <n1,n2,...> when the Group by component checkbox is selected. When a
component is removed, a dialog will appear asking if you want to remove all the
component's pins from the Selected list in the Select Component Pins for Export to ADS
and Port Generation group.

© Note
If you keep the pins, they will lose their visual grouping in the Selected list in the Select Component Pins
for Export to ADS and Port Generation group.

Visually grouped pins cannot be manipulated in the Selected list in the Select Component
Pins for Export to ADS and Port Generation group. To do this, you must first disable the
Group by component flag. Once this is done you will be able to change the list of pins to
only the pins you are interested in during port generation.

Select the components to be transferred in a hierarchical export:

e Available components have at least 1 pin on the selected nets (both signal or RF
ground) and are within the cookie cutter.

e Wildcard filtering can be done based on component name.

« Select the pins that will be used for EM port generation.

Available pins are on the selected nets (both signal or RF ground) and within the

cookie cutter.

The Selected Pins can be grouped by component.

Wildcard filtering can be done based on pin or net names.

By default, all available pins on signal nets will be inserted in the selected set.

When adding a component to the selection, e.g. R5, all available pins of that

component (on signal or RF ground nets and within the cookie cut) will be added to

the selection (and can be shown as grouped).

« If you want to remove pins of selected components, disable Group by component.
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o Reset will clear the entire selected pin list. Go back to cookie cutter and return to re-

initialize the default selection.

Using the Ports Tab

The Ports tab enables you define the simulation ports based on your selected nets.

B Select Geometry and Place Ports EI L] rg|

Autoplsce Ports

Pot

M Pert 003
MICT Pert D06
W] Pert 008
W] Por 011

M Port 3

HEEEHEEHBEEBEEEHBEE®EBEBE

M3 Pet B

WIS Poet 001
WA Port 002 -

#CT Poet 004 :
M0 Port 005:

(w5 Poet 007 -

WIED Paet 009 :
M Port 010

WD Port12:

W] Port 014
M Port 015:

Cleas all existing ports
Create ports for the selected pins  [#) Do not add negative ref. pins

CLE1+R21
CLET+ U222
CLET+U231
CLK1-R22
CLET- U223
CLKT1-U232
CLEZ2+R31
CLEZ+UZe
CLEZ2+ 12374
CLEZ-R32
CLEZ- U225
CLEZ.U2315
CLEZ+ R4
CLE3+ 2210
CLE3+ U236
CLE3-R4.2

(s ] [(elee ] [CEar ]

WVenly poits

Pait verficalion and [rejnumbering: ol FEs0E

| 1) Trace Select | 2] Layer Select | 3 Cookie Cutter | 4) Component/Pin Select | 5) Perts |

4] Companent/Pins Ready
[ ok

) (o)

Auto Creating Ports

Selecting AutoPlace enables you to automatically generate a port for every selected
component pin (pad) in the Component/Pin Select tab. The result is then visible in the
Port List window, as seen in Port List Window (allegrolink).
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¥|[C Port 007

[T Port 002
T Port 003
V|57 Port 004
T Port 005
T Port 005 ;
(T Port 007 ;
v|(T Port 008
v|T Port 009 ;
v|T Port 10

v|T Part 071

VT Port 12
VT Port 013
VT Port 014
v|T Port 015
v|T Port 016
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:CLE1+R21
CLET+U22.2
CLET+U231
CLE1-R22
CLET-1J22.3
CLET- 1232
CLEZ2+R31
CLEZ2+ U226
CLEZ2+ 2314
CLKZ-R3.2

: CLkZ2- U225
CLEZ- 12315
CLEZ+.R4.1
CLE3+ L2210
CLE3+ U228
CLE3-FR4.2

| add | | Delete | | Edit |

Port List Window

You can expand each port definition in the port list to make the properties of a port
visible, as shown in Expanded Port Definition (allegrolink).

Fart List

(4l a3 Port 001 ; CLE1+.R2.1

& Port iumber: 0071
& Port name: CLET+.R21
& Port impedance: [50.000 +) 0.000] Chrm

& Port Type
& Deembed

: Mon-calibrated
ding offzet; Mo

+-[C7 Positive Reference Pinz

+- 7 Megative
W [C7] Port 002
w|[C7] Port 003 :
w|[C7] Port 004
w|[C7] Port 005
w|[C7] Port O0E
W [C7] Port 007
W [C7] Port 008

Reference Fing
CLE1+z22.2
CLE1+231
CLE1-RZ22
CLE1- U223
CLE1- U232
CLE2+R21
CLEZ+ U226

o o o o

VI Port 009 CLK2+.1J23.14 v
| 4dd | | Delete | | Edit |

Expanded Port Definition

When a port is selected, pointer symbols are automatically placed in the layout with the
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exact positions of the positive and negative reference pins of that port.

By using the check box in front of each port you can enable or disable a port for later
export. This way you can store the port definition, if it was heavily modified for later use.

= [w|f= Port 001 CLE1+R21
& Port number; 001
Port name: CLE1+R2.1
Port impedance: [50.000 + 0.000] Qhm
Fort Type: Mon-zalibrated

~
~
~
& Deembedding offset NA,

The modifiable properties for a particular pin or port are indicated by whether or not they
have active Add, Delete, or Edit buttons. Unselectable, or inactive buttons will be grayed
out.
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Port Ligt

= vl = Port 001 : CLE1+.R2.1 A
% Port number: 001
Y
% Portimpedance: [50.000 + 0.000] Ohm
% Port Type: Mon-calibrated
& Deembedding offzet; M,
- = Positive Reference Fins
- = Pin: B2.1
& Onnet CLET+
& Pin pozition [my] = [1200:3240]
& Momentum Pin pogition (] = (12003240
& LaverMame: ETCH/ROTTOM
- = Megative Reference Pinz
& Auto detect
+ - [W]CT] Part 002 : CLE1+1022.2
W[ Part 003 CLE1+1231 w

E dit

Port Properties

As shown in Port Properties (allegrolink), it is possible to change the Port name because
the the Edit button is active/enabled when that property is selected. However, if Port
number is selected, none of the change options are available and all are grayed out or
inactive since the Port number cannot be changed.

Port Properties
Port properties include:

e Port numbers: Port numbers are automatically assigned by the tool. They are
consecutive starting from 1 and must be regenerated in order for a port set definition
to be valid.

e Port name: The port name is auto-generated as < net name >.< instance >.< pin nr
>. However, this name is modifiable and can be used to sort automatically generated
ports.

e Port impedance: The default port impedance is 50 Ohms, but this can be modified to
meet your specifications.

e Port Type: Only non-calibrated ports are available in this version.
« Deembedding offset: Deembedding distances can not be used in this version.

e Positive and Negative reference pins: Both positive and negative reference pins are
available.
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= W= Port 001 : CLE1+.R21

% Port rumber; 001
% Port name: CLET+.R2.1
% Portimpedance: [50.000 + 0.000] Ohm
& Port Type: Mon-calibrated
& Deembedding offzet; M

- = Positive FReference Pinz
+ O Finc B21

+ £ Megative Reference Pins

Pins are associated to ports as either positive or negative reference pins. These pins have
both a standard pin position (normally the device's pad position) and a momentum pin
position that can be modified for better simulation setups. Pins are also defined to be on a
specific metalization layer. However, on multi layer device pins, the layer setting can be
modified to valid simulation layers in the setup.

It is important to note that a port is always defined between a positive and negative
reference pin and that both reference pin types must be manually defined for each port,
under normal circumstances. If not, the simulation results will be wrong. By exception, if
some form of infinite ground layer definition exists in the structure, the negative pin will
be omitted. In this case, the Momentum simulator uses an implicitly defined port on the
ground layer. Infinite ground layers can be derived from existing negative plane
definitions in Allegro, or by defining them in the Layer Select window.

Positive reference pins will only appear on the component pins of selected pins and the
negative pins are normally component pins of an RF Ground Signal. However, the auto
generation feature can also use a nearby via or point pin on a shape that is part of an RF
Ground Signal, if it runs out of an RF Ground Signal devices pins that are close enough.
These last point pins have the following naming convention:
NonDevRefPin<type><signhal><initial location>.

If an infinite ground is present in the structure the automatic port generate mechanism
will rely on the implicit ground reference pin feature of Momentum and not generate a
negative reference pin. Enabling the Do not add negative ref. pins flag disables the
automatic generation of the negative reference pins. In this case, setting up the correct
reference becomes your responsibility.

The Momentum pin position can be changed within the area of the shape for which it was
defined. To do this, click the Momentum Pin position : in port properties and select the
Edit button. This provides you a coordinate Pick that enables you to select a new pin
position as shown in Momentum Pin Position (allegrolink).
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Poart List

= W@ Port 007 : CLE1+R21 e
& Port number: 001
% Port name: CLET1+R21
& Port impedance: [50.000 + 0.000] Dhm
% Port Type: Mon-calibrated
& Deembedding offzet; M,
- = Positive Reference Finz
- = Fin: B2.1
& Onnet CLET+
& Pin pogition [&y) = [1200:23240]
LW M ormentum Fin position [x:y) = [1200:3240)
& Laver Mame: ETCH/BOTTOM
- = Megative Reference Pinz
& Auto detect
+- [WICT Port 002 CLE1+1022.2

+ WZ Port 002 : CLE1+U231 w
Give a new Momentum Fin pogsition;
Pick | = |'I 200000000000 w | 324000000000

Momentum Pin Position

Using the Apply or Reject buttons enable you to accept the change to the port definition or
cancel it. This also returns the interface back to the default configuration.

Delete

This button, shown in Deleting a Port (allegrolink), enables you to remove specific pins or
port definitions from the list.

© Note
When ports or pins are deleted the component pins become available for manual port and pin placement.

Pt Lint
- ¢ EETRETIEAI -
& Pt numbess (07
% Pofl e CLET < B2T
& Posl mgacdancs. 50 000 o D000 i
& Pt Typpee; Bl ytad
& Deembeddeng ity HA
= B Poaire Rateience Pirs
= M= Pwi 821
% On et CLEY-
& Pin posison [wp] s [120005240)
G Momerdum P postion |ow] = 12021240
% Lapss Mawner ETCHEDTTOM
+ [ Flagsnn Fislerarce P
w (0] Port 00Z CLET-LIZ2E
v 0] Pon O3 CLEN-LIZ0T
W W] FoiODd4 CLENF2Z s

[(am | [Deete | [ Em |

Deleting a Port

Clear
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Selecting Clear removes all existing ports.

You should note that whenever you modify the port properties, or change layer definitions
you must perform a Verify/Update to ensure your port definitions are still consistent with
the available layer and cookie cutter settings. This step also assigns consecutive port
numbers for export and simulation.

Werfy ports

Werfu/Update | Port verification and [relnumbering Meeded

© Note
Port numbering must be consecutive for the port state to be valid.

Manual Port Creation

When one or more Signal Net device pins are not associated with any port, it is possible to
manually create a port. Selecting the Add button enables you to create a new port by
selecting one of the free Signal Net device pins from the pin selection interface. The pin
can either be selected from the list boxes, or by using the Pick button to select the pin in
the Layout window.

Define a pozitive reference pin to add a new part Fick.
O Met; CLET+ w Fieject
RefDesz. Fin.  R21 W Apply

Selecting Apply adds the port into the port list. If a port was already selected in the port
list, the new port will be placed immediately behind that port. If no port was selected, the
new port is created at the end of the list.

When possible, the port creation code tries to add an appropriate Negative Reference Pin
to the port definition.

Manual Pin Association

It is possible to use manual pin association if you wish to add more Negative Reference
pins, or when more complex ports must be created with multiple grouped pins (either
Positive or Negative Reference pins).

In order to do this, select in the port's definition in the Port List , the Positive or Negative

Reference Pins tag and select the Add button, this opens the pin select interface. Next,
select the Net in the Select window and find the pin name that you wish to add.
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Add a negative reference pin to port Fick.
On Metk: WCC w Reject
RefDes Pine |C12.1 w Apply

A Pick capability is activated enabling you to select Signal Net component pins for Positive
Reference pins, RF Ground Net and Signal Net component pins for Negative Reference
pins.

For Negative Reference pins you can also create non device point pins by selecting the
Non Device Reference Pin option and using the Pick button. You can then place a pin
anywhere on the selected net.

© Note
No validity checks are performed when you place the pin.

A NonDevRefPin... will be created when a valid position was picked.

Use Apply or Reject to make or drop the changes to the port definition.
Creating a Negative Reference Pin

In certain situations (e.g., where only finite positive shapes are available), it may be
necessary to manually add a negative reference pin to a port.

To do this:
1. Select a port and open the tree view to see the list of properties and pins associated
with it.
[P Foit 000 - CLET-R21
& Fort reamber (00
& Fot name CLE=F
& Port mpedancs (500000 «f 0000) Ok
& Poit Tupe o ookt sted
& Deerbeddng affeet N

+ |"_": e bl mlerare o Vs
£ 3 Megalres Aeterence Pro

2. Select Negative Reference Pins , open the tree view and choose Add , as shown in
Allegro Design Flow Integration (allegrolink).
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| Post List

| = WP Per 001 CLE1+R21 &
& Port pombsr 001
@ Podl name CLK1+R21
% Port mpedance: (50000 + 0.000) O
% Poat Type: Mor-cabbrated
& Deembeddng alfzet Ha,
# (23 Positrve Refeence Pins
Bl || Hegativs Redeence Ping
& Ao detec
# ¥ 7 Port 02 CLE1+U231
# 03 Por 003 CLEY-R2Z
# (] Port 004 CLKET. U232
# #C3 Pot 005 CLE2+R3Y
+
+
+

¥ Pot 006 CLE2+UZZE
¥ Pok 007 - CLE2+ 2314
¥ [ Port 008 CLE2 R32Z o)

3. In the Add a negative reference pin to port section, select GND from the dropdown
list of available nets and Non Device Ref. Pin from the RefDes Pin: drop-down list.

|- Poi List
| = WP Port (00 CLE1+ A2 -
& Pt pwcber 000
& Porl name: CLE1-R21
& Podt mnpecarce (50000 « 0000 Ohe
% Port Type: Horecalbeated
& Deembeddng oifnet HA
# ] Postres Retarerce Fins
= P Hegatree Rateence Fra
& Ao detect
o [ Bt 002 CLET- U2TY
) Port (03 CLE1-RZ2
) Pt 004 - CLED- L1232
() Port (05 - CLEZ AT
"D FPlogt (06 CLEZ= U226
|[C) Port 007 CLEZ+ U221
HQ Peet 008 CLE2-RI 2

Add a negalrve rebeence pin bo port

W
(O Mt GHD v
| dpohe

RedDes. Pirc ol

s EE R

vesors (622

Lxia

Adding a Negative Reference Pin to a Port.

1. Next, choose Pick and select a "highlighted" shape on the Allegro board to create the
pin.
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Available Shape Selections on the Allegro Board.

Once selected the pin name will appear in the RefDes. Pin: section as shown in RefDes Pin
Name (allegrolink).

Add & negatiee reference pin bo port Pick
O Mot GHD 4 Fimact
BTN o P N o et e GHD W 905, 3 3073 25 b Apply

RefDes Pin Name

1. Select Apply to add the new pin to the port.

The new pin and its properties now appear in the Port List as shown in. New Pin Added to
Port List (allegrolink).

= VB Pot 001 CLET+RZT -~
% Ford rumber; 01
Port name CLET+ A2 1
Por mmpedancs; [S0 000 + 0000 Ohm
Port ':,'p-e M- ahbesled
Dierribeddirg clfsat PLA
Fozitrve Releisnoe Fing
Hepgalre Rsdetence P
IB= Pinc MorDevRelFirn GHD_W_30% 35 307325
& Orret GHND
& P pasition [xy] = (306 38 3075.25)
% Morsnbum P postion [y = (90638 3079 25)
& Layer Mams: ETCH/TOP
# R Pat D02 CLKI+LU230
# I3 Port 003 CLK1-RZZ
# %] Port 004 - CLKI. 1232 -

|Au:ld_ [ E® |

iJleeee

New Pin Added to Port List
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© Note
It is import to remember to update/verify the port after adding the pin.

Ports Generation Hints

An S-parameter port has a positive and a negative terminal (or reference). Each terminal
connects to one or more pins. In the absence of a pin connection, the terminal is assumed
to be connected to the reference pin of the S-parameter model.

AutoPlace will generate S-parameter ports from the selected pin list automatically, which
is sufficient for standard cases.

Three flags control the port generation:

e Do not add negative reference pins: In case there is no infinite ground (no negative
layer), the standard and automatic creation of negative reference pins on the RF
ground nets is suppressed by enabling this flag. Enable this flag when:

o Proper S-parameter port references will be defined once in ADS. Make sure that
RF ground pins were added to the Selectedpins so that can serve as reference
pins once in ADS.

o You know that an infinite ground will be added in the ADS substrate. In such
case, that infinite ground plane will give a physical meaning to the reference pin
of the S-parameter model.

« Combine on discrete: when the two pins of a discrete component are added to
Selectedpins, a single S-parameter port will generated from these two pins.

o Start port name with ref. des.: will start the automatic port generation with instance
name at start and sort accordingly

You can refine the setup, e.g. combine 2 pins to define a port with a positive and negative
reference pin.

Delete a port to free up the pin(s)
Go to the port you want to add the pin to,select Positiveor Negative Reference
Pins,click Add, select the free pin you want to add,click Apply.
After editing the ports, click Verify/Update.
Notes:
o Multiple pins can be grouped as positive or negative reference pins of a port.
However, Momentum doesn?t support this (yet)...
o Manually create special ports first. This keeps their position at the start of the
port list.
o A single pin cannot be used to define multiple S-parameter Ports. E.g. two S-
parameters ports sharing a common reference pin. Momentum doesn?t support
this (yet).

Export to ADS

The final step is to save the selected design information for import later in ADS. To save
the design, choose Export to ADS > Export and select one of the six export modes.
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Export To ADS
Setup - [ : @ 59
= [

Select Traces ... E .

Export All Artwork

State b All Artwork As ...
Selected
Selected As ...

Selected Hierarchy

Selected Hierarchy As ...

Once the export complete, an entry will appear at the bottom of the Allegro log window
indicating the export was successful or failed.

Ewport log zaved in cds_routed]_aexplog

Skipped facetting and continuing with onginal polpgon...
Ewport done

E- SHAPE boundary may not cross itzelf,

Command »

O Note
Errors appearing below the export success information indicates that the Allegro merge operation failed.
However, code has been added to work around those failures, so they can be ignored.

The export selections provide you with three export modes which we describe in the
following sections.

Geometry only export

O Note
Only recommended to use this for small designs and testing purposes. It provides no control and drops
almost all relevant information needed to create an EM setup for the design.

Choose Export To ADS > Export > Export All Artwork to:

Automatically saves the mask layout of entire board or package. This selection creates the
output files and automatically puts them in the directory where the board file resides. The
exported EGS filename will be the same as the board name with the extension _a, and no
suffix. For example, if the board name is cds_routed1 then the exported filename will be
cds routedl_a.

The Export To ADS > Export > Export All Artwork As also saves the entire board

layout as above, but it allows you to choose the name and location you wish to save the
design to.

Flat export without components
Choose Export To ADS > Export > Selected to:

o Automatically save selected features of the design. This export generates an flat EGS
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artwork file, a port file and single cross-section definition. As with Export All Artwork,
the output files and automatically placed in the directory where the board file resides
with a basename identical as the Allegro desigh name. The exported EGS filename
will be the same as the board name with the extension _a , and no suffix. For
example, if the board name is cds_routed1 then the exported filename will be
cds_routedl_a. The .ads file describes the list of files needed for the import into ADS.
e During the export, Allegro can generate warnings/errors about shape creation and
boolean operations. These can be ignored. Errors like "unbound variable" or
"fprintfwrong type of parameter nil_ ,E-Error ilRplacd: Illegal operation: first
argument in static space -(nil)" should not be ignored. These are most frequent
export errors. When this occurs, try a slightly different selection or setup setting i.e.
(pathType“mitered” for traces is a common problem)

Choose Export To ADS > Export > Selected As to:

« Enables you to choose the name and location you wish to save the selected area of a
design to.

« However, realize that in some versions of the Allegro DFI the design name inside the
files remains unaffected. Import in ADS will redefine that design.

The export generates multiple files: four are used during the import of a flat export/import
which are as follows:

<name>.ads : import control file

<name>.slm: substrate stack for Momentum/EMDS
<name>_a : EGS file with geometries
<name>_ports.ael : ports definitions

The <name>.Itd file is the substrate stack in Momentum technology format view/edit with
the $HPEESOF_DIR/bin/eesofsubed(.exe) subtrate editor and export sim from here.

O Note
Since the ADS 2009 Updatel version:

o Like other layers, drill hole layers get unique color
e Layers are ordered according to the cross section.

Hierarchical export with selected components

Choose Export To ADS > Export > Export Selected Hierarchy to save two export
variants of the selected features in the design:

« A flattened version as in Export Selected
« Hierarchical version of the design with components which is stored in hierarchical
(assembly) design with the name <name>_adfi.

Choose Export To ADS > Export > Export Selected Hierarchy As if you want to
change the name and location that you want to save the selected area of a design to.

o A flattened version as in Export Selected As is stored
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The hierarchical version is combined together in a top level design file with the name
<exported designname>_adfi.

The top-level <design>_adfi design contains:

An instance of the man board, module or package design (similar to the flat export
version)

Instances of all selected components, including their selected pins, and parameters
attached to them.

In hierarchical mode all types of selected components, bondwires, bonding balls,
diestacks, interposers, spacers, BGA bonding balls (if defined) will be exported as
subdesigns.

Layout Ports with properties that define the S-parameter Port setup needed for an EM
simulation.

Cross-section information in the hierarchical designs is used in the following way:

The hierarchical mode exports individual cross-section definitions for the main
substrate, the substrate stack above and substrate stack below the main substrate.
These substacks are attached to the respective sub designs.

For the top level design the various stacks are merged into a single substrate
containing dielectric blocks for DIE, interposer, spacer objects.

In this mode metal layers are exported as thick conductors unless they are defined as
shield (plane layers) in the Allegro cross-section definition.

In APD and Cadence SiP bondwires and BGA solderball models can be attached:

Bondwires attached to a single component are exported as 3D-EM SBOND instances
inside a WB_<instance name> design.

When used in an ADS schematic these bondwire components can netlist as Philips
Bondwire components combining all the bondwires together.

You can also create an EM model using the Momentum or FEM engines for them if
you want.

The profile and bondwire properties defined in Allegro are automatically picked up
and transfered into ADS. The SBOND components can have up to seven segments
and Allegro wire profiles are limited to that number. More complex profiles will loose
their last segments.

SBOND definitions are automatically translated into Philips Bondwire arrays (which
must have exactly five segments). If less than 5 segments are available the last
segment is cut up until five segments exist. When more are available some points will
be dropped until we have exactly five segments.

BGA Solder balls will show up as pin components with Momentum vias but they
contain enough information to replace the balls by 3D EM solder ball components in
ADS. This process has not been automated so far but is planned for a later release. If
placed in and ADS schematic the solderball components will by default netlist as ADS
tapered VIA components.

When you select instances in the Component/Pin tab in the ADFI for export they will
export as individual components designs for ADS:
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e« R,L,C, Diode components are recognized (when possible) and replaced with their
equivalent symbol for use in ADS schematics.

e These components will netlist as the ADS builtin components, but all parameters
known on the Allegro side for a component are transfered to the ADS side
automatically.

« Allegro parameters will translate in component parameters or as instance properties
depending on the situation.

o If you only select the component pins and not the compoment the pins will only be
used for port creation in ADS but the component will not be included as subdesign.

The Allegro Import Design Kit in ADS must be version 2.6 or later to load this hierarchical
export of a design.

Difference between Cadence SiP and Allegro Package Designer:

e In Cadence SiP Allegro DFI will export:

o stacked IC dies, interposer as dielectric bricks

o it cannot export the molding covering stacked designs as this information is not
stored in the SiP database.

e In Allegro APD the Allegro export:

o has no diestack definition available for the stacked devices and interposer or
spacers. The export for IC dies will be limited to the pin layers only. No dielectric
brick will be created for an IC die or spacer in APD.

o APD non-substrate layers have physical properties and allow to define a mold
material around the chip and will be exported as background material.

The hierarchical export generates multiple files: five are used during the import of a
hierarchical export

<name>.ads : import control file

<name>.adfi: xml descriptions with hierarchical export
<name>.slm: substrate stack for Momentum/EMDS
<name>_a : EGS file with geometries
<name>_ports.ael : ports definitions of flat export part

Saving and Loading States

Once you have selected the Nets of interest and completed configuring their port
properties, you can save this state or configuration to a file for later use or further testing.
To do this, from the Allegro main menu select Export To ADS > Setup > Save State...

Export To ADS Ry

Sebup ...
Select Traces ...
Export k
Chate ¥ SoveSiate .|

Load Stake ..,

This opens the Save State dialog, shown in Save State Dialog (allegrolink).
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® Save State

Save Az

|cds_ru:uuted1_state u

What to Save

[«] Setup D1ata [¢] Select Data

Save Cancel

Save State Dialog

Using this dialog you can choose to save either the setup data, selected data of your
designs internal state, or both by picking the appropriate check box.

What to Save

[+] Setup Data [+] Select Data

This enables you to change the export settings and return to a prior state without losing
setup or configuration information.

In the same way you can reload previous setup information by choosing Export To ADS >
Setup > Load State... from the Allegro PCB Editor main menu.

This opens the Load State dialog, shown in Load State Dialog (allegrolink).

# | pad State

State Mame

|Iast_setup_state u

“whhat o Load

[¢] Setup Data [] Select Data

Load State Dialog

As with the Save State dialog, you can choose to load either the setup data, selected data
of your designs internal state, or both by picking the appropriate check box.

Both the Save and Load State dialogs enable to choose the name and location of the file
using a standard Windows file browser mechanism
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Importing Allegro DFI Files in ADS

Before importing Allegro files, you need to import the Import Allegro Design Kit in your
ADS workspace. This enables you to display the Allegro Tools menu in your ADS layout
windows. For more information, refer to Installing Allegro DFI (allegrolink).

To import the exported Allegro files by using Import Allegro Design Kit:

1. Select Allegro Tools > Import Preferences in the ADS layout window to configure
ADS pin names. This displays the Allegro Import Preferences dialog box that enables
you to specify the Allegro pin humber, design name, net, and pin names.

S Allegro Import Preferences:1 p—tfem

Ports
Select the items you want to indude in the ADS Pin names

[V P (prefix) [¥] <number> [T <Design Name> [ <Met Name> [ <Pin Name:

Display sizes
| Pin text height (ayout units) 10 (Update All only)
Pin symbol size {ayout units) 100 (Update All only)

Update All | |U|:n:|ate Selected

Substrate
[] Load alternative substrate file

Enable Physical Connectivity Engine
71 Inherit Main Pref. (70 Always T Mever @ Top Designs Only

o]

2. In the Allegro Import Preferences dialog box:

1. Select the options that you want to include in the ADS pin name such as prefix,
number, or design name.

2. Specify the display sizes, if there is a unit mismatch between the ADS
workspace and the Allegro design that will import.

3. Override the substrate (sIm) files that gets loaded during the import by
specifying an alternate file in the Substrate section.

4. Select if the Physical Connectivity Engine (PCE) needs to be enabled on the
created designs during the import process. Enabling the PCE on large designs
can be very time consuming.

© Note
After importing file, you can use the Import Preference dialog box to update the pin names,
pin text, and arrow sizes for either all pins or a selected subset.

3. Open a new ADS layout window by selecting Allegro Tools > Import Allegro
Layout.
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Click OK to initiate the import process.
While running the import process, the following layout designs are displayed again:
« The original layout cell used to start the import process.
o A layout cell view containing the finished <design library name>_lib: <cell with
flat design name>:layout.
« When a hierarchical .adfi representation is available, a top level layout design
<design library name>_lib: <cell with design name _adfi>:layout.
« An ADS import status window, as shown below might also appear. Click OK.

o w

« If some problem occurs a warning or info message might be shown to indicate
the translation problem.

The import process creates a new library in your ADS workspace with the name of the
selected export design name. If the library name already exists the name followed by a
sequence number is used to avoid overwrite conflicts with existing designs in earlier
libraries. The new library created to support the import process will have the same
resolution and unit setup for layout as specified by the Allegro DFI export files produced
by Allegro. This avoids conversion issues during the import of the geometry files.

The text and pin arrow sizes can still be wrong if the workspace initial setup was done

using other layout resolution and unit settings. The actual import process loads the 4 or 5

import Allegro DFI files produced by the export: the EGS layout, hierarchy description, the
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Momentum substrate definitions, the exported ports and associated pins. During the
import it will also update the layer binding for the Layout Connectivity engine based on

the given Momentum substrate definition in this library.
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Besides a layout view, the imported cells for the design also contain a EM Setup view with
an updated port and substrate description to allow EM simulations.
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._ cds_routed_lib:brd_cds_routed_16_2
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layout
-F cds_routed_lib:cds_routed
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layout
'D' symbol

= cds_routed._lib;cds_routed_adfi
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layout
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- A¥ cds_routed_lib:R3
> (™ cds_routed_lib:L22
> A8 cds_routed_lib:L23
® Mylibraryl_lib:cell 1

layout

e
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Inside an EM setup, the pins are combined into ports. These ports use a combination of
plus and minus pins as created during the export process. The port numbering is
maintained from the Allegro side. The pin humbers above the highest exported port
number are the Negative Reference pins in the EM setup. The ports have no calibration by
default.

A minimal update, such as the addition a frequency plan to the EM setup, should be
sufficient to start a Momentum or 3D EM simulations for these designs with setup.

Inside the created layout views, several properties are attached to each imported ADS

pin:

From Tool: This property specifies the tool from which the imported data in ADS was
exported. The value of this property is allegro when the data was produced by Allegro
and this is the <tool> prefix for the next properties.

<tool>_pin: This property specifies the <component instance>.<package pin
number>, e.g. allegro_pin = U16_28.

<tool>_net: This property specifies the name of the net, e.g allegro_net = clk2+.
<tool>_design: This property specifies the name of the design in the tools, e.g.
allegro_design = cds_routed.

<tool>_portNumber: This property specifies the Momentum port number assigned
by the ADFI export tool, for example, allegro_portNumber = 4.

<tool>_portName: This property specifies the Momentum port name assigned by
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the ADFI export tool, for example, allegro_portName = clk2+_U16_28.

This information is used by the Allegro Nets tools to show the imported nets, pins, and
port configurations. You can access this information by Allegro Tools > Allegro Nets.
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The Allegro Nets/Ports utility allows you to highlight and select specific net and pin/port
configurations in the imported ADS design. It uses the ADS Layout Connectivity engine to
show and verify net connectivity once you have synchronized your Momentum substrate
with the Layout Layer bindings through the ADS Layer Definition dialog box.
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Selecting a net name will immediately highlight the net through the board structure (at
least if there is no complex layout hierarchy). If you select one or more pins in a the
Allegro Net/Pins utility it will immediately select either the pin(s). The enter button allows
you go through the different parts of the unconnected net parts.

Importing with Hierarchy
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An import kit automatically imports a <exportname>.adfi file when it exists. This file
consists of the following:

e Main top level desigh <exportname>_adfi
e Board, Package, SiP design(brd_|sip_|apd_)<allegro design>
Instances of exported components are sub designs using the reference designator
from Allegro platform
o No reuse with instantiating.
o Pins lists can be incomplete.
Area pins on all component pins.
Parameters/properties transferred where available.
Black box symbol or R/L/C/D symbol attached when recognized.
Sync from Layout to Schematic possible.

In this case, two versions of the design are imported. If you try this with the cds_routed
design, you will see a library cds_routed_lib with the design cells:

e cds_routed (Layout): flat

e cds_routed_adfi ﬁLaxouta: hierarchical
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Examples Using Hierarchical Import
Example 1: Discrete SMD Capacitor

« Component designs have fixed layout as extracted from Allegro with the exported
pins as area pins
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e PART_NAME="PRES"
& PART_NUMBER="24707-008-73"

el RELATIVE_TO_SUBSTRATE="BELOW"
s PACKAGE_HEIGHT=100 mil

Example 2: Multi-pin IC
Pins limited to selected subset (hame/number issues possible)

o Allegro uses names and the number is not relevant. For ADS it is generated from
name in export/import using heuristic but not always correct.
e Footprint is correct pin name property is matches with Allegro.
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e Check the pin numbering.
e For look-alike symbols generating Momentum or FEM layouts, verify if you need to

apply numbering again.

Gl P peeg ey
PR T _ ALkl = OSSO0 EL TR™

RELATIVE_TO_SUBSTRATES "ABONE"
PACKAGE HEIGHT =M il
COMPONENT_TWPE= " CORPMOMENT

COMPONENT _MAME = “SOICTE&"

WY [ cols_rosubed_bed_pej | uevbtled 14 * [Layowtngl
S AT RefDhes UZT instance of component SCHC 1S3 ]
uzz Parsrveter Enitry Mods
Irdtarsee Mame e[ st ston =] Slarsdor d o
w22

PART_MAME (String)
TEMLVOEITM | More -

Erpusstnn Ebioe <

4| Dmplay par srrefer or scbemats

o, i & &
o= [ ""=._‘|_ l-T_ I ':"-\ \E'“_\I

Bimes

Comporent QRSN ..
PART_NASE | PART_HAME
o agpply Carvrl Pt L.
Edit Parsen: Enter component bocstion O sems H_BOT 50,0000, 0.0000

~ 135 0000, 400 DG el ASRF Sewchens

T [ ccls_roubted_bed_pry | unitisled 1S © (SckematicE23

uzz
Instance Mame fnsme| <cstartiston =]
uza

Select Parameter
PART_HAME="DSS0LYOFLTM™
RELATIVE_TO_SUBSTRATE= "ABONE
PRCKAGE_HIIGHT = 2 mil
COMPONENT_TYPE= "COMPOMENT
COMPONENT_HAKNE: "SOIC1E8

T ADA RefDes U22 wmitance of campansnt SOIC16:23

Farametor Eniry Mode
Gt o

PART_MAME (Shing)
TRV [Mone -

sz Dohine. .

| Dusplay parmmeter on pohematc

3 & B8 - eE b BB 3

LA A =]
L1
1

PART_MAME s "DSS0LVDETTM
RELATIVE_TO_SUBSTRATE="ABINE™
PACKAGE _HENHT=T0 mil

Cgrgmaren | O, . .
PART _HAME : FART FRAME
et iy Carel Raepei i
S—
Edit Pararmi Enter compomnent bocation 0 iterns. wee

3.300, -0.0.2% L0625, o0 W ASRF Sewchens

Example design sync with manual wiring for cds_routed
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ADS Design Synchronization:Place Components from Layout to Schematic with Manual
Wiring, then Schematic will be as shown below

PART] &
RELATH
Pyl

T

-1
i

'}
=1
o=
"
~—
]

6 Lt
PART_Hkl s PRES
PART
RELATNE_TO
PACKAGE _HEIGHT= 40

-: ) Fid
i s M7 . meid
HETEZ By ! Pz . Humail
TP
i)
= AR E = DS DO T
p" = P RELATME_TO_SUBSTRATES"ABOVE
buma R 10 K NS Bares AT il
AT \.li..l: E KT T =
FRAT_HUMEBE o =TT
FERATHE_TO_BUESTRATE="BELOW™ T
PRCKAE_HERTe 00 Husa7

PG
O”“T:'

68



Advanced Design System 2011.01 - Allegro Design Flow Integration

© Note

if components are partially exported.

You should check the symbol pin numbering, if a wiring error occurs. Symbol generation can get confused

Converting Layers between Strip and Silot

Representation

You can convert between Strip and Slot Layer representations by using the Allegro Tools
> Convert Strip <-> Slot utility. This opens the following dialog box that enables you to

convert strip and slot layer representation:

'™ Convert Strip to Slot (or Slot to Strip) using Cutter Shape:1

]

Select a cutter layer (that contains a shape that defines the groundplane extent you want to consider)
and a “from” layer. The "to”" layer will contain the complement of the “fram” layer w.r.t. the cutter shape

Cutter Layer  |EEM_CUTTER

Cutter oversize distance 0.1

FromLayer | CONDUCTOR_M2

"To" Layer I cond

You can select the following types of layers:

o Cutter layer is used as boundary for Boolean operations on a layer having cutter in
the name. The utility searches layers that have been exported as cutter layers by the
Allegro Export tool (layer name ending with cutter). The polygonal shape on this
EEM_CUTTER:drawing layer is used as area of interest for the conversion.

e The oversize field allows the user to extend the cutter shape with a specific distance
so that complicated shapes as result of the required Boolean operations are avoided.
You can use this setting to remove or avoid slivery objects from the conversion.

e The From Layers drop-down list provides the existing strip or slot layers in the

design.

e« The To Layer drop-down list provides the existing layer from the accessible layer list

from this library.

e The substrate settings are automatically adjusted between Strip and Slot setting.
Make sure the substrate editing is not open on this substrate during the execution.
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© Note
Slot Layers are ideal infinite layers and the conversion looses material properties.

Creating a Cadence IML file from Simulation Results

To create a Cadence Interconnect Model file in IML format from a simulation result of the
current design design go to Allegro Tools > Create IML file for design.

This utility transfers simulation results back to the Cadence analysis tools through an IML
file.

This is a Touchstone file format with special header.

Needs a dataset file of S-parameter simulation with matching pin setup of the current
design. Group port constructions are not supported.

<datasetname>.iml file created in data directory of a workspace.

e Can be used by Cadence PI/SI option in Allegro 16.3.

! METSLIST B DVSS , B DVOOQ

! Pozrt 1 = D1_Vddg B _DVOOQ

! Porc 2 = D1_Vddgl B_DVOOQ

! Porc 3 = D1_Vddg2 B_DVOCOQ

! Parc 4 = D1_WVddg3 B_DVOCQ

! Pare 5 = D1 _Vddg4 B DVCOCOQ

! Pore € = Dl Vddgf B DVOCQ

! Pozt 7 = D1 _Vddgé B _DVOOQ

! Foxt 8 = D1_WVddg7 B_DWOCQ

! Porc & = D1_Vddg® B_DVOCQ

! Parc 10 = D1_WVddg® B_DVCCQ

! Pare 11 = D1 _Vss B_DVSS

! Pore 12 = D1 _Vasl B_DVSS

! Port 13 = D1 Vss2 B DVSS

i Port 14 = Di_Vaas3 B _DV5S

! Porc 15 = Di1_Vaa4d B_DV3S

! Parc 16 = D1_VaaS B_DV33

! Pars 17 = D1_Vasé B_DVS3

! Porc 18 = D1 Vas7 B DVSS

! Port 1% = Di_Vas@ B _DVSS

! Pozrt 20 = D1 Vasg B DVSS

! Pozxt 21 = D1 _Vaagl B DV3S

! Porc 22 = D1_Vaag2 B_DV3S

! Parc 23 = D1_Vssgq3 B_DVSS

! Pare 24 = D1_Vasqd B _DV33

! Pore 25 = D1 Vasqg5 B DVSS

! Port 26 = D1 _Vssqgf B_DVSS

! Pozt 27 = D1 Vaag? B_DVSS

! Porc 28 = D1_Vasasge B_DVSS

! Porc 2% = D1_Vaag9 B_DVS3

! Parc 30 = Package M4 B_DWVCCQ

! Pore 31 = Package M& B DVCCQ

! Port 32 = Package_ MT B DVCCQ

! Port 33 = Package M9 B_DVCCQ

! Port 34 = Package N3 B _DVSS

! Porc 35 = Package_ NS B_DVSS

! Parc 36 = Package NT B_DVSS

! Porz 37 = Package No B_Dvss]

]

! Created Tue Mov 17 l4:58:22 2009
¥ hz 5 zi R 50

! 37 PFort Network Data from data block

! freq reSl_1 imSl_1 reSl_2 imSl_2Z re51_3 1imS1_3 re51_4 imS1l 4

. reSl 5 4im31 5 re31 6 im3l 6 re31 7 imS1 7 reS1 B imS1 8

! reS1 5 4imS1 8 reS1_10 imS1_10 re31_ 11 imS1_11 reSl 12 imS1 12
! reS1 13 imS1 13 reSl 14 4mSl 14 reSl 15 4mSl 15 reSl 16 imS1 16
. reS1_17 imS1 17 zreSl 18 imS1l 18 refl 19 imS1 19 reSl_20 imS1 20
! reS1 21 imS1 21 reS1 22 imS1 22 reSl 23 imS1 23 reSl_24 imSl 24
! reS1_25 imS1_25 reS1_26 imS1_26 reSl_27 imS1_27 reSl_28 imS1_28

Allegro Tools Hints
Importing Files in ADS Hints
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When creating the ADS workspace, make sure that you choose workspace technology files
with a length unit that corresponds with the design units in Allegro. ADS Import Design Kit
can be found under $HPEESOF_DIR/ial/import_kit. Always use the most recent version.
When loaded, the Allegro Tools menu in a Layout Window will be available.

e« ADS 2011.01 ships with version 3.0.

o Check www.agilent.com/find/eesof-knowledgecenter and search for "ADFI" to find
out about updates. Here mentioned features are based on design kit version 2.6 and
later.

Using the Layer View Utilities

You can access various options related to Layers as View > Layer View > <Type>. The
layer views are available:

By Name

Show Substrate Layers

Hide Non-Substrate Layers

Top

Up

Down

Bottom

Show Current and Previous Layers

These menus toggle layer visibility based on their location in the substrate.You can
assign hotkeys too for this.

Importing Allegro Layout and Slots

e Layers and substrate get loaded. Layer binding is updated, cutter shape is available
on EEM_CUTTER layer with purpose drawing.

e In case of slot layers, auxiliary slot shapes are passed that will support the
conversion of split ground planes from slot to strip.
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Splitting Ground Planes on Negative Layers

Allegro negative shield layers keep their cutouts in the plane as slots, as shown in the
following figure:
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A slot contour is added to create isolated areas.

Note
An isolated gnd shape cannot be electrically large for an accurate Momentum simulation. The whole shape
will be considered as one cell.

|§

Ports Hints

In some cases, if S-parameter ports have a negative reference pin, a warning is displayed,
as shown below:

ri[Fhﬂnmuzlnhﬁngﬁkimpﬁﬂudpﬁﬂ:ﬁ et |

*

Warning: the imported port configuration might contain

Some inported ports have ground reference porta defined
Ho Momentum ground referspnce port found for:

Port & : PG
Port 7 : P7
Fort B : P8
Port 9 : P9

Port 10 : P10
Perc 11 : Piil
Perc 12 : P12
Perc 12 : P13
Porc 14 : Pl4
Port 15 : P15
Port 16 : Plé
Port 17 : P17
Fort 18 : Pl2
Fort 1% : Fl1l9
Port 20 : P20
Port 21 : P21
Port 22 : F22

Part 23 : P23

Peavrr 274 = P74
o nr k

L1l

[ o JI print | Helo |

Relevant Allegro information is attached as properties to a port and you can access this
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information from this Properties dialog box. For example, net name, pin name, and
number.

lﬁ' Properties:3 @ﬂP

1 "Port” component selected (P17).
Custom
Mame Type Yalue )
1 fremTool String allegro
2 allegro_pin String U232 L
3 allegro_net String CLK1-
4  allegro_design String cds_routed_16.2 P
5 allegro_portMu., Integer 17
6 allegro_portMa.. String U23 2 CLE1-
7 type String single_in
g _re Real 50 i
[ Add | | cut | Paste |
[ QK J ’ Apply ] ’ Cancel ] ’ Help ]

. -]

The EM Port Editor helps you to manipulate pins and ports:

It provides an overview of S-parameter ports and Layout ports.
Easy to sort and filter operations on the columns.

Provides select and multi-select in the layout.

Shows Allegro/SiP/APD nets/pin properties, if available.
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1 B Port Viewer (Momentum|

— =]

S-parameter Ports
Humber Rief Impedance Type Ref O et [l
W1 0 Uncaibrated N/A L
i I 500 Uncalibrated  N/A I
02 50«0 Uncalibrated  N/A
M4 50+0y Uncalibrated  N/A
s 50+0y Uncalibrated I
e 50+ Uncalibrated  N/A
W7 5+ 0 Uncalibrated  N/&
s 50 +0j Uncalibrated  N/A
Wa 50+ 0 Uncalibrated  N/&
i 10 50«0y Uncahibrated  N/A
Layout Ports
Number Connectedto  Layer X [md] ¥ [mil] Allegro Met  Allegro Pin ADS Net
1 * Ternl ETCH_BOTTOM 0 0 Yoo 1zl _nets3
o2 ¥ Ternd ETCH_BOTTOM 0 -195 GND 22 _netil
L F Termd ETCH_BOTTOM 275 15 CLEl+ Rl _net33
o4 ik Terrmd ETCH_BOTTOM 275 -115 (1K1~ a2 _netdl
o5 F3 # Term5 ETCH_BOTTOM 275 - (K2« Rl _net55
6 Fé # Termb ETCH_BOTTOM 275 Brali] CLK2- 32 _net57
o7 Fl # Termd ETCH BOTTOM -175 Brili] (i3 Rd_1 _netd]
i o] + Terrnd ETCH BOTTOM <173 -3 CLEG- Ra_d _net2!
o9 2] # Ternd ETCH BOTTOM 4685 -300 CLEd+ R5.1 _net3
O 10 P10 #* Ternld ETCH_BOTTOM 465 ] CLE4- R32 _net2
7| runseect [¥) Auto center 7] Auto zoom
[ oo || m

You can move layout ports from one layer to another. After seIectin{; ports from
(sorted) list in the port editor. perform the following steps:

e In ADS 2009 Update 1:

1. Select Edit > Component >Group Edit Parameter Value from the layout window.
In the Group Edit Parameter dialog box, specify a value for the following
parameters:

« Parameter Name is set to layer.
« Parameter Value includes a layer name in double quotes.
o Click Apply.
e In ADS 2011.01, select Edit > Move > Move to Layer from the layout window.

Allegro Net View Hints

Allegro Nets/Ports dialog box lists the Allegro nets found from port properties.

© Note
PCE must be enabled. Select the Using PCE for Drawing option in Main Preference dialog box (Main
Window > Preferences).

ADS net name(s) is between ,(,, ?)?. When there is more than one, bullet is displayed in
color red. Possible causes:
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e ADS design is hierarchical(*_adfi cell). An ADS net (aka logical interconnect) does
not go into hierarchy. Hierarchy splits a net.
e PCE does not recognize connectivity:
o Between shapes that are in touch with an infinite ground plane (slot layer).
o Through wire bonds
e Allegro net is having cut.

In such case, Press Enter to toggle over the Allegro pins. The ADS net connected of the
pin will be highlighted/selected.When Auto Highlight is enabled, the physical interconnect
which goes through hierarchy will be highlighted.When Auto Select is enabled, selected
ADS nets (logical interconnect) with the connected component instances are selected.

N Allegro Nets/Ports:3

@ CLK1+ (netdD)
@ CLKL- (_netd8)
@ CLK2+ (_net25)
@ CLI2- (_netd)
4 @ CLI3+ (_net36)
- PT:R41
Cr P2ZUZ3 6
O PI&UZ2_10
@ CLE3- (_net29)
@ CLEd+ [_net?f)
& CLKd- {_net?T)
4 @ GND [_net30 _net37 _netlB)
O P2A:UZ3 B
O PI%U22 B
O PRC12 2
4 @ VCC (_net5] net?3)
O PXRUZ3_16
- P1:C12 1

In case of multiple ADS nets,
“ hit Enter’ to toggle over the nets per pin.

& Auto Highlight Auto Select
Eelection Options
| oo Print

Selection Option - You have two port defined here ,one is S-parameter port and other is
Layout port.

e S-parameter port
o All Allegro pins (= ADS Layout Ports) connected to the S-parameter port are
selected.
o Layout port
o Allegro pin (= ADS Layout Port) is selected.
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DUT

Point

77

o—1{1[3] 2o
Ref

2-port
S-parameters




Advanced Design System 2011.01 - Allegro Design Flow Integration

Installing Allegro DFI

Allegro DFI consists of an add-on utility integrated into the Cadence Allegro Layout editor
as the Export To ADS menu and the design kit IMPORT_ALLEGRO which must be enabled
in ADS to provide the Allegro Tools menu.

The files needed to provide the Export To ADS menu in Allegro and the Allegro Tools menu
in ADS can be found in your local ADS installation directory under either:

%HPEESOF_DIR%/ial or $HPEESOF_DIR/ial

Installing Allegro DFI inside Allegro

Allegro DFI ships with ADS, but the Cadence Allegro part is standalone. For standalone
use inside Allegro, you can place the jal directory anywhere in your file system.

The configuration script $HPEESOF _DIR/ial/scripts/eemLocalConfig.scr requires AXL-SKILL
command line capabilities that are only available in tiers of Allegro with the Performance
option L and higher. Design L versions of Allegro 16.x load the ADFI tool but you need to
use a manual configuration as described below.

Quick Configuration for a Single User

Do not try to to update from Allegro DFI versions earlier than ADS 2008 Update 2. The
configuration scripts cannot deal with the old manual setups. You need to manually
cleanup the Allegro Platform ilinit files or remove the entire $HOME/pcbenv directory if you
start from such an old environment.

The Quick Configuration For A Single User can be the starting point for a site wide
configuration. It will create a configuration file in the home environment that can be
edited and moved to site wide locations.

i Note
"~/" translates to %HOME% or %HOMEDRIVE% %HOMEPATH% in Windows and $HOME in Linux

For installing Allegro DFI, perform the following steps:

1. From the Allegro menu, select File > Script to open the Scripting tool.

2. Browse to $HPEESOF _DIR/ial/scripts and select eemLocalConfig.scr.

3. Enable the Change Directory flag at the bottom of the Script file browser. = VERY
IMPORTANT STEP
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4., Click Open.

5. Click Replay. This opens the single page Allegro DFI Setup dialog, as shown in the
following figure:
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[ [ Agilent EEsof EDA, Allegro Design Flow Integration (Allegro DFI) Setup (2| B ]

The Allegro DFI zetup zciipt will configue wour local Allego Platform environment in the diectaryg:
¢ /horme mbrunf sus pebeny

Which Allagro Platform Tools do you want to configuie?

|| Enable in Alegro PCE and all the Allegro based tools that use only allegro.ilinit fles

Enable in Package Designer, SiP or other Allegro bazed tools when specific: <bool: ik files are active
|| Allegro Package Designer [apd) | Cadence SiP jcdnsip)
[C] Other | [corma separated kst of Allegro bazed tool names)

How diow yols want to use the Allegro DFI?
Integrated with Advanced Design System [AD5) @) Standalone [no ADS avalable)

Select diectony path lo Advanced Design System 2008 Update? of lates:

The Allegro DF] integration in Allegro iz ndependent from Advanced Design S pstem but needs Python
scripling to operate comectly, In standalone configuration you need to select a Python installstion to wark with,

Select fle path to a Python executable (prefened wversion 2.5.x):
iE:f'FythDHQE.-"pythun.eHe 1 |

Select your Allegro DF] menu load seting?
[¥] Enable automatic load of the Allegra DFI menu

@ se default location before <Helps Exnc A

Select a specific position in the menu stracture  bedor item;

Add menu item to start Advanced Design System

Speciy AGILEESOFD_LICEMSE_FILE [needed to start ADS] |I' WaDS 20064 \Bcenses license, lic: 2

Setup | | Cancel

The Allegro DFI Setup dialog box provides all the information you need to configure the
Allegro DFI inside your local Allegro configuration in a single page. The Allegro pcbenv
enviroment directory that will be modified is shown below the The Allegro DFI setup script
will configure your local Allegro Platform environment. This is your $HOME/pcbenv on
Linux and %HOME% \pcbenv or %HOMEDRIVE% %HOMEPATH% \pcbenv on Windows
machines. You can find this information inside Allegro under Tools > Utilities > Env
Variables.

Next, you need to select a few installation preferences in three sections:

1. Which Allegro Platform Tools do you want to configure?
This section allows you to specify the Allegro Platform based tools that you want to
configure.
e Enable in Allegro PCB and all the Allegro based tools that use only allegro.ilinit
files
The default allegro.ilinit startup file used by Allegro PCB and all other tools if no
tool specific ilinit file exist should normally always been enabled.
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© Note
allegro.ilinit is always used by Allegro PCB but it only remains the general skill initialisation file
as long as no tool specific ilinit exist. APD, Cadence SiP, etc will ignore allegro.ilinit in favor for
the tool specific ilinit file. Allegro 16.01 and later read all ilinit files found in the configuration
path not just the first one found. The other ilinit files can be picked up from site specific
locations and interfere with initialisation.

e Enable in Package Designer, SiP or other Allegro based tools when specific
<tool>.ilinit files are active
o Allegro Package Designer (apd) and Cadence SiP (cdnsip) flags for the two
most common tools.
When you have Allegro Package Designer apd.ilinit or Cadence SiP
cdnsip.ilinit specific ilinit files; you can selectively enable the Allegro DFI
configuration here. These options are enabled by default if one of these two
files exists in your Allegro environment path. If they don't just keep the
allegro.ilinit flag enabled.
o Other provides a field for tool specific ilinit files for less common Allegro
Platform based tools.
You can specify a comma separated list of Allegro program specific tool
names in this field. You find the program names using the skill
axlVersion('‘programName) on the tool's command line.
2. How dow you want to use the Allegro DFI?
This sections deals with how you want to use the Allegro DFI inside Allegro and
allows to pick up the necessary support tools based on that selection.

o The selection between Integrated with Advanced Design System (ADS) or
Standalone (no ADS available) provides options to select the mode in which you
want to use Allegro DFI.

Based on that initial choice you need to specify one of the next two choises and
only the relevant choice will available to you.

o Select directory path to Advanced Design System 2008 UpdateZ2 or later selects
directory path to ADS.

You can browse for an existing HPEESOF_DIR and when a value for
HPEESOF_DIR is known this will be picked up by default. This is the preferred
option and you best select the latest ADS available.

» Select file path to a Python executable allows you to specify the path for Python
installation by selecting the appropriate executable. It is only enabled in
standalone mode as Allegro DFI needs Python to run properly. Version preferred
for Python installation is Python 2.5 or 2.6.

3. Select your Allegro DFI menu load setting?
Enables you how the Allegro DFI menu load will happen in Allegro. The Allegro DFI
has default behavior for an automatic load of the Export to ADS menu fragment in
the Allegro menus. The default behavior for this automatic load of the menu fragment
is just in front of Allegro Help button, but the Allegro DFI setup allows you to select
any existing menu item in Allegro menu hierarchy.

o Enable automatic load of the Allegro DFI menu flag
Switches this automatic load mechanism on (default) or off. If you select the off
setting you will need to manually configure you menu files (see below).

« Use default location before <Help> flag just switches to the default behavior and
disables the other choices.

» Select a specific position in the menu structure before or after the item

Provides a selection list of all available menu items in the current Allegro menu
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hierarchy. By clickin on an item you specify the exact location of the Allegro DFI
menu fragment in the entire Allegro menu structure. By default Help is selected
in this list.

© Note
Do not use foreign menu items (including the Allegro DFI list) when these are present in this
menu list. Always take a basic item from the Cadence Allegro tools to avoid load problems if
the tool configuration changes.

« Before or After dropdown field select precise control with respect to a known
menu item.

o Add menu item to start Advanced Design System flag
This enables or disables that you can start ADS from an additional menu item in
the Allegro DFI menu if the integration with and ADS installation is enabled.

e Specify ADS_LICENSE_FILE (needed to start ADS)
If the ADS menu item is enabled you need ADS licensing to be setup correctly.
The script will try to find this setting if present in the Allegro environment but it
needs to be specified here to make sure the start environment for ADS from
Allegro is correct.

Setup and Cancel buttons allow to run or cancel the Allegro DFI configuration process
inside Allegro.

Pressing the Setup button the runs the actual configuration script and this performs
following tasks:

e Setup first makes up to four backup files with <name>.<ext>,(1,2,3,4) of all
relevant configuration files that it might change.

« Removes any local ADFI configuration information from the selected ilinit files that it
recognizes.

© Note
Non local configuration loaded through other ilinit files in the Allegro environment path are not
modified. These can interfere with this installation. If this happens please contact your EDA
administrator to modify the load order.

Creates an eemAdfiSetup.il file with actual configuration settings in ~/pcbenv.
Add the (load ~/pcbenv/eemAdfiSetup.il) command to the selected <tool>.ilinit files.
At the end of the confguration you are asked to restart your Allegro tool.

Advanced Manual Installation and Site Level Installations

This installation mechanism is for advanced usage only; when you want to share common
setups between multiple users or if you use a low tier Design L version of Allegro which
misses the scripting functionality to perform the automated configuration.

A text version of the installation instructions can also be found under the name "INSTALL"
in the $HPEESOF_DIR/ial directory. This file can be opened with any text editor.
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© Note

e HPEESOF DIR is the environment variable pointing to the head of the ADS installation tree.
e You must use "/"as a path delimiter inside the Allegro configuration files!

To install the Allegro DFI functionality in Allegro manually and/or on the site level use the
following steps:

1. Prepare an Allegro DFI setup file called eemAdfiSetup.il with a text editor starting
from:
1. The template content (see inside the INSTALL file) shown by the following skill
code fragment and store it in a text file called eemAdfiSetup.il.
This is a skill script which defines the Allegro and environment variables used by
the skill command (load ".../eemom.ini") at the end. This load statement is

responsible for activating the Allegro DFI skill context. Update the various
settings according your local environment and make sure you remove the ;
comment characters at the start of each line to activate that particular setting.
Allegro DFI setup file eemAdfiSetup.il template

;5 ——-- BEGIN ADFI Agilent EEsof ADFI config

;5 ——-- Modified:

;3 Place or remove or the comment character (;) in front

;3 and modify values if you want to change the ADS Allegro DFI load behavior.
;; enable/disable automatic menu load OFF or ON (default)

; (setShellEnvVar "EEMOM_MENU_AUTOLOAD=ON")

;3 1f automatic menu load is OFF you manually have to add menu fragment

;3 SHPEESOF _DIR/ial/config/eemMenuFrag.men to all the

;5 menu files you want in < allegro_install path >/share/local/pcb/menus

;3 and store the updated .men files in the appropriate menu location

;3 menu string to search for when adding menu fragment

; (ax1lSetVariable "Eem_Menu_ItemPosition" "&Help")

;3 position before or after the named item nil|t

; (ax1SetVariable "Eem Menu AfterItem" nil)

;3 add the Start ADS menu item

; (ax1SetVariable "Eem Menu HasStartAds" 1)

;3 IMPORTANT

;5 Y11 Independent of the platform Windows and Unix always !!!

;3 11 use / as the directory delimiter in this file [N

;5 Y11 And avoid directories with spaces in the name [N

;3 specify the ADS installation directory if you want integration
(setShellEnvVar "HPEESOF_DIR=C:/ADS2009U1™)

;3 Probably best to always enable the license settings to avoid not found issues from
within Allegro

;5 Note that additional preference settings for licensing can be required.

;5 ADS 2009 Update 1 and earlier

; (setShellEnvVar "AGILEESOFD_ LICENSE FILE=")

;3 ADS 2011.01 and later

; (setShellEnvVar "ADS LICENSE FILE=")

;5 If no ADS installation is available a Python installation 2.5.x or 2.6.x must be
specified

; (setShellEnvVar "EEMOM_PYTHON=C:/Python26/python.exe")

;3 Define the EEMOM_SKILL_DIR only in a user's local configurations not at site level
;5 to keep the overloading capabilities for personal setups available.

; (setShellEnvVar "EEMOM_SKILL_DIR=/ial/skill/15.7")

;3 Specify a site specific eemom.option file instead of the default under
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;3 /ial/config/eemom.option
;; note : the contents of the optional files $HOME/pcbenv/eemom.option and
; /.option will be added to the list
(SetShellEnv\/ar "EEMOM_GLOBALOPTIONSFILE=/eemom.option")}}
(load "/ial/skill/15.7/eemom.ini")
;3 —--- END ADFI Agilent EEsof config

. When AIIegro scripting works you can also derive a site level configuration from the
~/pcbenv/eemAdfiSetup.il file created by the Quick Configuration For A Single User
procedure described above. It is the perfect starting point to create a setup for a
multi user enviroment with minimal effort. Just update a few of the necessary
settings and move it to the correct location.

Lookup all your site's skill configuration directories which you can find in the following
locations and copy the updated Allegro DFI eemAdfiSetup.il file into the skill configuration
directory that you want to use for loading the Allegro DFI.

<cdsroot>/share/pcb/etc/skill (or a user-defined location specified by the CDS_SITE
environment variable)

$ALLEGRO_SITE/sKkill

~/pcbenv

. (the program's start directory)

The system, site and user level allegro.ilinit (or other tool specific ilinit like apd.ilinit,
cdnsip.ilinit, etc) file(s) can reside in any of these skill configuration directories. Allegro
loads all of ilinit files in the order as defined in the previous item. Update the appropriate
ilinit files to load the eemAdfiSetup.il only on time for each tool and from the correct
directory.

1. Open inside the selected skill configuration directory the allegro.ilinit in a text editor.

D Note
Create this file if it does not exist.

Add the following line with the path correctly specified (remember the "/" delimiter)
(load "<path to the your site specific eemAdfiSetup.il>") ; Agilent EEsof
EDA, Allegro DFI load

and save the file.

2. Repeat this procedure for apd.ilinit, cdnsip.ilinit and any other tool specific
<tool>.ilinit file that exists in the skill configuration directories because these tools
will ignore the allegro.ilinit files.

3. Check the skill configuration directories of all users for other <tool>.ilinit files that
contain skill load statement for eemAdfiSetup.il or eemom.ini. These can cause
multiple load conflicts and are better removed.

Add the Export to ADS menu section to each of the Allegro menu files that you want to
have with the Allegro DFI functionality.

e This is an optional step with EEMOM_MENU_AUTOLOAD=O0N in the eemAdfiSetup.il
file.

The automatic load mechanism will in this case check for the existence of required
menu fragments. If it finds a manual configuration in the active menu it will skips the
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load
otherwise the menu section is automatically added about 1 second after the Help
item becomes available in the Allegro menu.

e This is required if you have set EEMOM_MENU_AUTOLOAD=OFF in the
eemAdfiSetup.il file.
This setting disables the automatic menu load mechanism and doesn't check for the
availability of the Allegro DFI menu items anymore. It is now the responsibility of the
user to setup the menu files statically.
Editing of the menu file must be done for each menu file of an Allegro Platform based
tool individually. We illustrate the process here for the Allegro PCB editor which uses
the allegro.men file to initialise the menu structure.

« Example: install the Export To ADS menu components in the Allegro menu file.

1. Copy <allegro_.install_path>/share/pcb/text/cuimenus/allgero.men or
the menufile you are currently using to:
<allegro_install_path>/share/local/pcb/menus
Open allegro.men in a text editor.

Add the contents of:
$HPEESOF_DIR/ial/config/eemMenuFrag.men to this file just before the entry
POPUP "&Help".

Wi

—_—
4. Save the file.
© Note

An example of the popup menu to be added to the Allegro main menu can be found at:
$HPEESOF _DIR/ial/config/eemMenuFrag.men

5. If you need to change the menu location from <
allegro_install_path>/share/local/pcb/menus to another directory you have to
modify the MENUPATH Allegro variable to include the new directory.

In this case, if for instance menufile resides in the working directory make sure
that the working directory is first directory in Allegro's MENUPATH, then that file
will be used.
1. Selecting Setup > User Preferences... from the Allegro PCB Design main
menu and adding the directory to where the menufile resides to the
UI_paths menupath.
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2. Adding the line:
(setShellEnvVar "EEMOM_MENUPATH=<directoryWhereMenufileResides>")

to your eemAdfiSetup.il file is an alternative solution.

Copy and update the eemom.option to the location of the EEMOM_GLOBALOPTIONSFILE
setting. Often application and technology specific settings need to be added to the default
eemom.option file in $HPEESOF_DIR/ial/config. It is a good idea in that case to keep the
original shipped file and point the global option file setting to another location.

The configuration is now ready for use.

Check Allegro for Allegro DFI functionality

After a restart of the Allegro Platform tool verify that the menu fragment Export to ADS is
available in the expected menu location and that one and only one Momentum Allegro
Integration (Version n.n.n) is loaded. The load of the ADS 2011.01 version (Version 4.1.0)
is shown in the following Allegro command window. One and only one such message
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should be plotted to the Allegro log system.

« If you see multiple instances, check allo your allegro.ilinit (and <tool>.ilinit) files in
the skill startup path and remove old references to eemom.ini or eemAdfiSetup.il.

o If the command window does not show this (Version n.n.n) line the load operation
has probably been blocked:

o For Cadence SiP and Package Designer specific setups, ADFI configuration is not
picked up by apd and cdnsip after the restart when tool specific versions are
around

o Site configuration might block the load of local user setup.

Enabling the Allegro Import Design Kit in ADS

Enable the Allegro import interface into ADS by loading the import design kit /ib.defs into
the ADS 2011.01 workspace that you want to use for importing exported Allegro designs.
Perform the following steps:

1. Unzip the design kit zip file $HPEESOF_DIR/ial/design_kit/import_allegro<VERSION>
dk.zip by selecting ADS DesignKits > Unzip Design Kit.

2. This will unpack the design kit in the chosen path add add the IMPORT_ALLEGRO
design kit to your list of favorite design kits.

3. Enable the IMPORT_ALLEGRO lib.defs file in every workspace that you create to do
Allegro import operations. This will add the Allegro Tools menu in the menu ADS
Layout Windows for this workspace. The items under this menu form the Allegro DFI
functionality on the ADS side of this link.

© Note
This design kit does not have dynamic unload capability. You need to restart ADS to remove the design kit
from ADS. You must remove the libs.defs by selecting DesignKits > Manage Favorite Design Kits...
from the workspace lib.defs file. After restarting ADS, the Allegro DFI import design kit will not be
available in this workspace.
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Using Allegro DFI in Allegro Package
Designer and Cadence SiP

Allegro DFI is supported on Cadence SiP and Allegro Package Designer from Allegro SPB
16.01, 16.2 and 16.3. However, automatic cross-section stack conversion for Package
Designer (APD) might not work due to ambiguity in the definition inside the Allegro
platform. It is available in Allegro DFI version 3.1.4 of the eemom.cxt file and relies on the
hierarchical export process.

Cadence SiP Basics

The following figure displays a cross section:

Subclas: Hame Twe Hetenal Theckness Conductiy Drimsbechiic Loaz Megative | Shisld | ‘Widh
[MIL| [mhem) Conlant Tangent Sternt, [MIL)
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2 TOP COMODUCTOR | =]  COPPER * 1.2 S350 1 [] [a! 5.00
3 - FR-4 - B of 45 0035
4 GHD «|  COPFER - 1.2 S0 45 0035 o o}
5 - FR-4 - [ [ [
3 VLT ~|  COPFER - 1.2 swEa0d| 45 [ES] [C ]
7 - FR-4 B g o| 45 ]
8| eoTTOM coMpUCTOR |- coPrem E 1.2 S50 1 [ [ 5.00
Bl | SURFACE AR 1 [

In the cross section:

e Red represents package substrate that is a physical stack.
e Blue represents a die stack where only layer ordering is relevant.
o No physical properties are attached.
o This feature is different for APD.
o DIESTACK is a conductor layer but properties can be defined on the dies.

Rules for SiP Cross Sections

To define the Package Cross-Section (CDN SiP manual), select Setup > Cross-Section
from SiP Layout to open the Allegro stackup editor.

o Add the appropriate layers between the surfaces.

« Each flipchip die requires a CONDUCTOR layer and a DIELECTRIC layer above and
below it. Generally, you place flipchip dies on the top package substrate or bottom
package substrate, or both.

o Each wire bond die requires a DIESTACK layer outside the package substrate with a
DIELECTRIC layer above and below it.

o Each interposer requires a DIE layer outside the package substrate with a
DIELECTRIC layer above and below it.

e Each spacer requires a DIELECTRIC layer that is named to allow the placement of
geometry on it.

Assembly in the Die Stack

Access the device assembly editor through Open Edit > Die Stack.
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» Die stacks are always shown upwards.
G Die-stack Editor

[rie Stacks | Dijes iipacer: Intesposers

Die slack name
DIESTACKS » | | Rename

Substrale location:  SUBSTRATE TOF

DIE DIE2
Dutputs 1 -
- | 0
Launch 3D viewer
Dl
Exscule : SUBSTRATE TOP

DISCLAIMERS: Die slacks are sheays displayed
shack-up in both e Side ard 30 wews. The Side
Wiew may be suto-scaled along the 2w

View Ouientatiorc | SOUTH L Help

oK. Apoly Cancel

« a Die Stack starts either from SUBSTRATE TOP or BOTTOM.
e each device Die must use only one conductor (ETCH) layer (Die placement layer)! A
pad on Die is a single layer pad stack under this rule.

Die Stacks | Dies | Spacers | Interposers

Refdes: |DIE |
Type: FLIP-CHIF STANDARD
Orientation: CHIF DOwM

Thickness: 250 LM

Bump Dimenzsions

Dmas: 92 UM

D1 [at substrate]: |36 UM

D2 [at die]: |96 LIM

HT: | View | [10UM

Conductivity: |EEE|? FAHD b b
Flacement

Layer: | SURFACE |
Fiotation: 0.000 deg -

Stretch bond wires on move

| Delete | | M owe | | Swap
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Wire Bond Definitions

Allegro wire bond profile definitions can be accessed by selecting Open Route > Wire
Bond > Settings... and choose View/Edit wire profiles or you can use toolbar buttons.

Wiew/Edit constraints... ]

[ iew/E dit wire profiles... ]
Bond Finger Optionz
Default pad: DIE_PaD w
Orientatiomn: Aligred with Wire "
Guide paint; Center of Finger w

[] Deflection clearance |

[] Label bond fingers

Flacement Optionz
Default bubble: | Shaovwe OFf "

Allow DRC violations
[ Feasibility mode

Selection Options
[ ]Use advanced selection filkering

[ ak. ] [ Cancel ]

Make sure that wire bond profiles are properly defined before you try the export:
e Make sure the diameter is above zero.

e Use a bond wire material for which the properties are available in the Allegro/APD
materials database. If not available the Allegro DFI will switch to GOLD.

Cadence SiP "View 3D Model"

Select View > 3D Model >View to open the 3D Viewer Design Configuration dialog
box, as shown in the following figure:
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E} 3D Viewer Design Configuration

| 3D Laper Stackup | DRC Fiules| Option: |

R endering/Calaring

Symbaol Tranzarency:

[T Render solder masks

Thickness: [100.00 UM
Fiender zolder ball spheres
Ball diameter: 400,00 UM
Ball colar: | Rl -
Default wire diameter: |.'-"5.EIEI LI
£-Ayiz zcaling factor: |1
Background: ooao -

[] Custom Color: |IJ oo

The Options on this dialog is important. For a BGA device you must notice that the solder
balls in the Allegro Platform are defined in the 3D viewer and not in the design database.
So the Allegro DFI needs to add that information also before export.

Differences between Cadence SiP and Allegro
Package Designer (APD)

Cross Section

e Red represents package substrate which a physical stack package
e Blue is die level Physical properties of layers are attached. This is different for SiP.
o DIE is a conductor layer (DIESTACK is name used in SiP)
o All the physical properties of the single component stack are found here.
o Solder mask like layers can cause connection difficulties if defined in the DIE
stack part of the cross section.

Subriast Hame Tipe Waterial Thickness | Conductivly | Dishechic Loss Negative | Shisdd | ‘width
UM [who/em] | Constank | Tangent | Adwok UM
1 SURFACE AR 1 0
2 FLASHI DIE *| COFFER (- 2048 53300 1 0
3 » FR-4 - 2 0] 45 JINIE ]
[] DDR1 1][3 «| [OFFER |- 43 535900 1 0
§ v FR-4 b AR 0 45 Julic=}
] M1 COMDUCTOR |~| COPPER |~ A48 535900 1 0 [m] 5000
7 - FR-4 * a2 0] 45 005
8 M2 COMDICTOR | =] COFFER |- 43 45 005 ] 5000
| - FR-4 - M2 0] 45 005
10 W3 COMDUCTOR |~| COPFER |~ 43 A0 45 0035 m] 5000
n - FR-4 * a2 0] 45 0035
12 M4 COMDUCTOR | =| COFPER |- A4 595300 1 0 ] 5000
13 SURFACE AR 1 0

No special module elements APD
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e Die stacks does not exist
o These are removed when importing Cadence SiP design in APD
o Importing mcm into Cadence SiP may require update of cross section and layout
e Spacers and Interposers are mechanical symbols that exist between dies in die
stacks. Just as die stacks do not exist within APD, neither do these elements. As a
result, they are removed from the database completely.
o Cross section layer stacking rules are identical to SiP. i.e. you should not connect two
DIE layers together.
e But the interpretation of the APD cross section is not uniquely defined
o APD allows definition of molding, solder mask properties in physical cross
section. SiP misses this capability in 16.01 and 16.2.
o APD cross section translation is difficult because name dielectric layers can be
both dielectric blocks as well as conducting via definitions.

Export to ADS

Export to ADS from Allegro Package Designer and Cadence SiP is very similar to Allegro
PCB editor.

e Setup - Setup is same as that of PCB Editor.

e Select Traces - Nothing different from PCB Editor, except in the Layer Select tab. See
next slide

e Flat Export - Nothing different from PCB Editor. Wire bonds are exported as polygons
on special unmapped layer. Solder balls are ignored or created on special unmapped
mask layer.

The differences are related to hierarchical export and the associated component creation.
It starts at the selections and continues with the hierarchical export. This what the next
few sections describe.

Layer Selection

You need to add the package pin information especially in case of BGA designs that have
solder balls which are not defined inside the Allegro database.

e Decide to add package pin layer information
o Exports package pin shape on dedicated layer.
o With hierarchical export
= Package pins layers are mapped in the ADS substrate.
» Package pins are connected at the board level.
o Not mapped with flat export!
o Simplification rules in the eemom.option for these shapes can be "pad" or "pin"
based.
o Add BGA solder ball data
o BGA ball data not accessible through Allegro database API
o You need to export the package ball shape on dedicated layer.
« If specified diameter is bigger than contact area above/below, diameter can
be clipped! This is done to create valid Momentum via setup.
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« If you disable this flag the shape might case connection errors in a
Momentum setup.
e Special components with the ball properties as parameters of the component are
created in the hierarchical export and inserted in the design hierarchy.

G Select Geometry and Place Ports Sy
[ 1) Trace Select | 2] Layer Select | 3) Cockie Cutter | 4) Component/Pin Select | 5) Ports |
Layer Pool Layers Used In Simulation
CONDUCTOR/D3 Infinite Ground Top | -
CONDUCTORAP .
CONDUCTOR/D1
CONDUCTOR/SURFACE -
CONDUCTOR/BASE ENBLCTORAE
CONDUCTOR/D2 CONDUCTOR/D1
CONDUCTOR /SURFACE
CONDUCTOR/BASE
[ Add > ] COMDUCTOR/D2
[ <= Femowve ]
[ Addan-> |

[ <~ Remonve All

o« I 3

Infinite Ground B ottam [ =

Paclkage Information
< Add package pin baper information
+ | Add BGA solder ball data [in UM Diameter |3UU.EIEI Height |25EI.EII]

[ Reset J

Component Select
Selection of components is identical as in Allegro PCB

e The package or module is a named component in Cadence SiP and APD, e.g. BGA
e Each die is also a component instance
e For Cadence SiP die stacks form a hidden component grouping for stacked chips.
o Created and picked up in the background during export when multiple chips are
stacked or if a stack contains bondwires
o The diestack grouping is skipped if only one flip chip component is part of a die
stack
e Export of selected components
o Interposers and spacers are implicit components added when needed. Material
properties are available in the Die Stack definition.
o The Allegro DFI will add automatically all die shapes as a dielectric brick if

needed. This should result in completed and correct diestack structures usable in
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3D EM simulations.

 Top level EM Ports are generated for the selected pins only.
¥ Select Geometry and Place Ports Lo o= i S|

[ 1) Trace Select | 2) Layer Setect | 3) Cockie Cutter | 4) Component/Fin Select | 5] Ports |
Select Components for Export to ADS

A alabile Selected
BGA -
[ Add 1
7 |[S2
| £- Hemove | |loie
[ Addam-» | |DIE2

[ «-FRemovesl | |DIE4

Filter wnll-rl Componemnt - ] wildcand

Select Component Ping for Expont to ADS and Post Generation

A alabile Selected

BgaD3 - | Group by BGA <D10E1SL1BF4R1E)N

BgaD12 COmMpOnEnt C1 <2»

BgaG18 C2 <12

BgaH13 DIE <31

Bgak.d [ Add | |DIEZ <2.3.46.7.9.1011>

Bl:lﬂﬁ-lﬂ | <= Bermove D|E3{2§91‘|}

Bgalld . |[DIE4 <25 710,1315.18.19.2

BgaMd [ Add Al -3 DIES <3,6.9.12,15.18,21.24.2

Bga M8 DIEE <2.35.7.9.12.14>

Bga P19 | = [F ernowe All

BogaT4

BgaT18 = | ] r

Filter Ping byr @ Al Selected Mets Signal Mets AF Groured Mets

Fiter with | Pin | wildcard |
| Resat

1) Traces Rleady ) Cutter Ready 5] Ports Mot Fleady

2) Layeis Ready 4] Cormporenl/Pir: Ready
[ ok ] [ cancel

Hierarchical export

Select Export to ADS > Export > Selected Hierarchy behaves as for Allegro PCB but
adds Cadence SiP and APD specific structures.

e Bondwires are translated with their profile and grouped inside a component for each
diestack (gold wire are used if the bond wire material is undefined)

e Allegro 16.3 non-standard Bondwires are supported but need verification of their
attachment when imported.

o Export will add the flip chip die ball information from diestack properties as these are
available in the design database.

o Material properties for dies are set as silicon as these are unknown in a SiP design.

e To simplify substrate generation the Allegro DFI will add component based layer
names when height differences can occur. The SiP/APD cross section layers are
insufficient for complex die structures and only provide an assembly order.

e As described before the entire hierarchical design is stored in a file <name>.adfi
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O Note
The dynamic layer name generation might change layer numbering from export to export. It is
recommended to import in a clean ADS workspace in ADS 2009 Update 1. In ADS 2011.01, the
workspace library is created automatically by the import design kit.

Allegro DFI Import into ADS

This is similar to the import of Allegro PCB designs.

Importing into Layout

Allegro Tools > Import Allegro Layout automatically picks up flat and hierarchical
export when they exist:

e — <library>:<design> is the flat version.
- <library>:<design>_adfi is the hierarchical variant.

main design i.e. BGA is the main package layout
<library>:DIESTACKI contains stacked structures
<library>:WB_<instance name> wire bond component
<library>:DIE<i> chip die instances

Viewing the Flat Layout
Open <library>:<design> design:

1. Wire bonds are exported as polygons on special unmapped layer in flat design
2. BGA balls are added if enabled on special unmapped layers (Ppin and Pball)
3. Essentially just the package routing is defined no 3D features above and below

Viewing the Hierarchical Layout

Open the <library>:<design>_adfi design and in design window select View > 3D
View > All. All available 3D information is normally converted. The Hierarchical import of
components is listed below:

Bondwires/ Bonding ball / BGA solder balls / Die stacks
Dies are dielectric bricks in substrate

Bondwiresare combined SBOND

Discrete components (RLC)

Footprints of other components

Parameters and properties attached when possible

ounhwnNE

You can synchronize a design from Layout into Schematic by synchronizing it step by step
at each hierarchy level.

Symbol, item def + netlistCB for bondwires
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In any schematic window you can create partial circuit level designs. Place a WB_<die>
component to see the available parameters. Bondwire WB_<die> components have

parameters for:

« FEM simulation on the SBOND instances

e Also have a Philips model attached
o Can be used directly from schematic
o Netlists the real coordinates of design from the layout.
o Height from ground needs to be set in a parameter!

Solder Ball component for BGA pins

1. Place in Layout or Schematic <package>PIN(TOP|BOTTOM)
2. Solder ball properties derived from Layer Select Tab in export
3. Can replace the ball by a 3D shape for FEM simulation if needed using these

parameters
4, Ball substrates have been merged behind the scenes with cross section substrate

Flip Chip Dies include Bump Attributes from SiP

From <library>:<design>_adfi:layout double click a DIE instance. For flip chip
components, die and bump attributes are translated from Cadence SiP into ADS. This is
not possible for APD as this information is not available in the database. Note that the pin
shapes on the chip die are defined by the pad shape on a package routing layer not by the
IC mount pads as they exist on the chip. To resolve this problem, Cadence SiP and APD
users often need to use a workaround in the layer stack. This might create the following

import issues:

o Undefined substrate as user might try to fix this in by adding layers in SiPcross

section.
e Unconnected pins issue

D Note
Always verify the substrate definitions in ADS after importing the files.
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