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Chapter 1: Encrypted HSPICE

The encrypted HSPICE flow involves using the HSPICE simulator with encrypted
models for channel verification in the Advanced Design System (ADS) environment.
This feature has been designed specifically for the high-speed, serial-link Signal
Integrity designer whose primary flow is ADS. These designers typically develop
transmitter and receiver models and would like to perform a final verification step
using vendor supplied encrypted HSPICE models (see “Encrypted HSPICE
Background” on page 1-1).

If you prefer to create your channel models and designs within the ADS framework
using tools such as, Momentum, Broadband Spice Model Generator, EMDS for ADS,
transmission line models, or measured data such as S-parameter files, then the
encrypted HSPICE flow may be a good tool for you.

The encrypted HSPICE flow is a solution developed for time-domain channel
verification using an HSPICE simulator in the ADS design flow. A subset of the most
useful ADS passive models and sources are supported within the encrypted HSPICE
flow and the feature is simple to use and setup in the ADS environment.

Note that this feature is not a generic solution and is targeted only for Signal
Integrity verification. The feature inherits all of the limitations of the HSPICE
simulator and will not work in a cosimulation environment; in particular, an ADS
Ptolemy Cosimulation.

Encrypted HSPICE Background

Companies that distribute models that include their intellectual property (1P)
generally deliver their models as either Input/Output Buffer Information
Specification (IBIS) models, HSPICE models, or encrypted HSPICE models. IBIS
models tend to be faster; however, HSPICE models are generally considered to be
more accurate. Therefore, supporting encrypted HSPICE models was an important
aspect in the channel design/verification process. As an example, if a designer is
using HSPICE models and the organization’s IP is being delivered outside of the
company, this designer is almost always required to use an encrypted HSPICE
format. Because of this important need to protect the IP of various companies, the
Agilent Technologies Signal Integrity solution has assumed that at least part of the
circuit design could include components in the form of encrypted HSPICE models;
therefore, driving the need for an encrypted HSPICE flow.
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Encrypted HSPICE

For more information on the Input/Output Buffer Information Specification, refer to
the IBIS Models documentation.

Licensing Requirements

In addition to your standard ADS licenses, the following product licenses are
required.

Signal Integrity Verification License

A signal integrity verification license is required to use the ADS tools for encrypted
HSPICE flow.

ads_si_verification

Note The ads_si_verification license is included by default in the majority of Signal
Integrity and high-speed ADS bundles. You may want to check the availability of your
license using your ADS license configuration tool before proceeding. For more
information on ADS licensing, refer to Setting Up Licenses in your Windows
Installation or UNIX and Linux Installation documentation.

HSPICE Simulation License

You must have the correct license for running the HSPICE simulator. The HSPICE
Simulator and license are available from Synopsys, Inc. For more information on
HSPICE licensing, contact Synopsys, Inc. or visit the Synopsys Web site at
http://www.synopsys.com/.
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Following the Encrypted HSPICE Flow

The encrypted HSPICE flow includes four main steps:
= Importing Encrypted HSPICE
= Creating Your Design
= Simulating the Design

= Evaluating Results

Importing an Encrypted HSPICE Subcircuit

Importing an encrypted HSPICE subcircuit actually involves pointing to the
encrypted HSPICE netlist fragment. A typical import provides an ADS
representation of all of the files and then the external files are no longer needed.
However, with the encrypted HSPICE flow, a placeholder is constructed that points to
the actual file so that the location of the file can be passed off to the HSPICE

simulator later.
To import your encrypted HSPICE netlist into an encrypted HSPICE subcircuit,

1. From the ADS Main Window, choose File > Import. The Import dialog box
appears.

2. Click the More Options button to specify the netlist import options.

3. Using the Import Netlist Options dialog box, specify the following options:
e Input Netlist Dialect: HSPICE
e Translated Output Format: ADS Schematic
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i Advanced Design System (Main)
GCW View Tools Window Designkit DesignGuide Help

Mew Projeck. ..
Opean Projeck. ..
Example Project... -
Copy Project... File Type _
Delete Project... [EEG - | More Options...
IncludefRemove Projects. .. Import File M ame [Source]
Archive Project... | Browse. .
Unarchive Project...
il e T Import Netlist Options
New Design. .. 3
Cpen Desigr. .. Input M ethst Dialect
el L HSPICE -
Delete Design...
v Fust ine iz a comment
Save Al .
Close &l [T Suppress name mapping
Impart... Translated Output Format

4. In the Import dialog box, specify the name and location of the encrypted
HSPICE netlist and then click OK.
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An ADS design will be created with a pin interface and an HS_INCLUDE
component as shown in Figure 1-1. For more information on the HS_Include,
refer to “The HS_Include Component” on page 1-6.

Note that the name of the new ADS design is the same name as the original
encrypted HSPICE netlist with the exception of the .dsn extension.
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Figure 1-1. ADS Design with Pin Interface and HSPICE INCLUDE Component
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The HS Include Component

The HSPICE INCLUDE (HS_Include) component is designed to instruct the
simulator on how to use and apply a particular subcircuit as an encrypted HSPICE
subcircuit. The component has only one parameter called, Path. The HSPICE
INCLUDE component’s Path parameter is used to provide the parent directory of
where the encrypted HSPICE file can be found.

' HSFICE INCLUDE

HS_Includel
Path="C\Example_Sanjeev"

Note The HSPICE INCLUDE (HS_Include) component is automatically configured
when you import an encrypted HSPICE netlist as described in “Importing an
Encrypted HSPICE Subcircuit” on page 1-3. The only reason you may want to modify
the HSPICE_INCLUDE component’s Path variable is if the original HSPICE source
file is moved to a new location after you have performed the encrypted HSPICE
netlist import.

To modify the path to the encrypted HSPICE netlist,

1. Double click the HSPICE INCLUDE component. The Incorporate HSPICE
netlist dialog box appears.

2. In the Path field, modify the path to the parent directory of where the encrypted
HSPICE file is located.

3. Click OK to change the path to the HSPICE INCLUDE component.

The encrypted HSPICE file must use the same name as the subcircuit that it
contains with an added “.inc” extension. The ADS design, and thus the ADS
subcircuit definition, must all have the same name as the encrypted HSPICE
subcircuit.

Note that the HSPICE INCLUDE component is ignored by all ADS simulation
controllers with the exception of the HSPICE TRANSIENT (HS_Tran) controller. For
more information on this controller, refer to the Encrypted HSPICE Simulation
documentation.
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Note Both the HSPICE INCLUDE (HS_Include) and HSPICE TRANSIENT
(HS_Tran) controller are available under the Signal Integrity - Verification
component palette.

Creating Your Design

The next step involves building your circuit using the imported encrypted HSPICE
subcircuit (see “Importing an Encrypted HSPICE Subcircuit” on page 1-3). Note that
the name of this subcircuit will be the same as the encrypted HSPICE netlist file.

Note For the transient controller, use the HS_Tran controller. This is a different
controller from the ADS transient controller. For more information, refer to the
Encrypted HSPICE Simulation documentation.

For a channel design, most of the ADS tools that you would normally use for creating
a design are available. For example,

* Momentum
= Broadband Spice Model Generator
< EMDS for ADS

= Transmission line models, such as those documented in the Multilayer
Interconnects section of the Distributed Components manual

Use of measured data, such as S-parameter files

Lumped Components

e Time Domain Sources

Simulating the Design

Before attempting to simulate your design, ensure that,

= You have the proper license available for running the HSPICE simulator. For
more information, refer to “Licensing Requirements” on page 1-2.
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= You have hspice added to your $PATH environment variable. If you need to add
hspice to your path, you will need to restart ADS after making the change.

The output from the HSPICE simulation is available to you as the simulation runs
enabling you to monitor progress. Once the simulation is complete, a dataset is
generated and the Data Display is open displaying the simulation results. This
information can be used to evaluate your results.

Note Simulation results returned from HSPICE will have all names lowercased.
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