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About Virtuoso Technology Data

Virtuoso® technology databases define the process data used throughout a design flow: layer
definitions, layer attributes, design constraints, site definitions, via definitions, via
specifications, and device definitions—all of the information that defines the framework for
creating designs. Most Virtuoso design technology data is initially defined in ASCI|I
technology files which are compiled into technology databases, or libraries. These technology
databases can then be set up as incremental technology databases.

Incremental Technology Databases

The Virtuoso incremental technology database structure enables applications to combine
technology data from different sources by establishing references between databases. A
database inherits the technology data from any databases it references. A chain of
references, called a graph, creates an effective technology database that is a combination of
the technology data in all of the databases, as illustrated below. Multiple references in a
technology database are ordered: The order in which they are listed in the referencing
technology database dictates the order in which applications traverse the graph to find
technology data.

Afirst references B, which references C,

and so A inherits technology data from

B, which in turn inherits from C. A references D second, and so inherits
Because the reference to B is first, the t_ech_nology data from D. N
software will look through the entire Applications go to D last because it is
graph emanating from B before going to the second reference in A and is the last
the second reference in A, which is to D. database in the graph.

The result is that all of the
technology data from A, B, C, and
then D is effective when Ais in use
and at the top of the graph.

June 2023 9 Product Version 1C23.1
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The ability to establish references among technology databases allows the incremental
inclusion of technology databases as needed by various applications throughout the design
process. Technology databases can be supplied by multiple sources (for example, the
foundry, IP provider, and designer) and can be tailored to meet the requirements of different
tasks in the design flow (for example, device-level design as opposed to top-level interconnect
creation). Avoiding the limitations placed on design teams when a single read-only
technology database is supplied, this structure provides flexibility by allowing designers to

m reference and use only the technology data required for a specific task in the design flow,
and

B define their own data in a writable technology database in which they set up references
to any predefined read-only technology databases they need

A design library or an application can reference any technology database whose entry point
in a graph provides only the technology data it needs.This technology database is the /ocal
technology database for that design library. The complete graph of databases initially
referenced by the local database is the effective technology database. For example, in the
following simple graph, in which the technology databases contain data grouped by type,

B The design library used by device-level designers can reference the Devices database,
making Devices its local database. This entry point provides the reference chain
(graph) containing all of the technology data required for device-level design and none of
the data required by tasks later in the design flow (for example, the standard cells
database, with data needed for block-level design but not for device-level design).

B Thedesign library or application used for block-level design can reference the standard
cells database, which is then its local database. This entry point provides the graph
containing all of the technology data required for block-design and none of the data
required by tasks later in the design flow.

B The design library or application used for chip assembly place and route can reference
the Router technology database, its local database, which contains specific technology
data required for place and route and, again, provides the complete graph of data
required for this task.

June 2023 10 Product Version 1C23.1
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Local
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Simple Incremental Technology Database Structures

Incremental technology database graphs can be as simple or as elaborate as required.

The simplest but least flexible is to specify all technology data in a single technology
database.

All technology data single
described in one tech.db
database

Cadence default y

technology database:
system-reserved layers
and purposes

S ——
cdsDefTechLib
tech.db

Creation of any technology database automatically creates a reference to the Cadence
default technology database, cdsDefTechLib. This default technology library defines all
system-reserved layers and purposes. If system-reserved layers and purposes are in the
compiled technology file, they are removed; defining them in two databases constitutes a
conflict.

Note: cdsDefTechLib must be installed in the standard Design Framework Il hierarchy.
Failure to install cdsDefTechLib in this manner will result in missing layer and purposes in
the technology databases.

Additionally, cdsDefTechLib specifies layer-purpose pair priorities and techDisplays
settings, as well as assigning the substrate layer function. This data can be redefined in the
referencing technology database, which overrides the definitions in cdsbDefTechLib. For
example, you can

B define other layer-purpose pairs
B redefine layer-purpose pair priorities

B specify different techDisplays for layer-purpose pairs to change how they are
displayed

A technology database automatically inherits the layer-purpose pair priorities defined in
cdsDefTechLib unless they are redefined higher in the graph. When inherited from
cdsDefTechLib, the priorities are appended to the layer-purpose pair priority list specified
in the technology database for user-defined layer-purpose pairs. When priorities are

June 2023 12 Product Version 1C23.1
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redefined, they are inherited based on the graph precedence search order. Any redefined
priorities in the technology database override those specified lower in the graph. For example,
then, you can mix user-defined layer-purpose pairs and layer-purpose pairs comprised of
system-reserved layers and purposes throughout the priority list.

June 2023 13 Product Version 1C23.1
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The following simple illustration shows how layer-purpose pair priorities work in a graph:

Graph precedence search order:

A->B->cdsDefTechLib

Initial priority lists:  To change the To change the
Lib A: priority of LPP4 to priority of LPP6 to
LPP1 be between LPP1 be between LPP2
LPP2 and LPP2: and LPP3:
LPP3 Lib A: Lib A:
Lib B LPP1 LPP1
LPP4 LPP4—pmasks LPP4
LPP5 LPP2 LPP2
cdsDefTechLib LPP3 LPP6—®masks cdsDefTechLib
LPP6 Lib B: LPP3
LPP7 LPP4 Lib B:
LPP5 LPP4
resultant full cdsDefTechlLib: LPP5
priority list: LPP6 cdsDefTechLib:
LPP1 LPP7 LPP6
LPP2 LPP7
LPP3 resultant full
LPP4 priority list: resultant full
LPP5 LPP1 priority list:
LPP6 LPP4 LPP1
LPP7 LPP2 LPP4
LPP3 LPP2
LPP5 LPP6
LPP6 LPP3
LPP7 LPP5
The priority of LPP4 LPP7
in Lib A is now The priority of LPP6

higher (earlier) in
the search order
than its priority in

(defined with a
system-reserved
layer and purpose)

LibBandsotheLib inLib A is now

A priority masks the  higher (earlier) in
LPP4 specification  the search order
in LibB.

than its priority in
cdsDefTechLib and
so the Lib A priority
masks the LPP6
specification in
cdsDefTechLib.

The ability to redefine layer-purpose priorities in this way allows you to include lower-level

layer-purpose pairs higher in the priority list.

June 2023
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SN
Ly Tip
Itis a good idea to define a full complement of layer-purpose pairs and their priorities
in each technology database.

You can redefine the way layer-purpose pairs are displayed in the same manner, by redefining
their techDisplays entries in any technology database. By default, a technology database
inherits techDisplays definitions based on the graph precedence search order. Any
redefinition overrides the definition in a lower technology database.

June 2023 15 Product Version 1C23.1
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When designers are provided with established, read-only technology databases, they can
create their own local technology database in which to define their own technology data and
establish a reference to the read-only technology databases. For example, in this graph, the
designer’s local technology database can reference the Router technology database, as
shown below, or any other entry point that provides the data that is required for the designer’s
task. Multiple local technology databases can be created and added to the graph as needed

to be used by designers at different entry points in the graph.

writable local design technology
database

Local
tech.db

Read/Write

Router Rules

— E—

Router
tech.db

p—

Read only

Standard cells

S —
Standard cells
tech.db

Standard devices

——

devices
tech.db

-
|

Basic process data

é

Basic
tech.db

-
|

System layers and purposes

—1

cdsDefTechLib
tech.db

-

User-defined Reserved Layers

Earlier, on the DFII, there are certain reserved layers defined in cdsDefTechLib. Users
don’t need to specify these layers, since these layers automatically gets entered in the
memory once the database gets read in. In addition, the technology file database saved by

the user does not have the information for those system reserved layers.

June 2023
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For example, <text 230> is a system reserved layer. This layer will automatically gets
entered in the technology file database once the database gets read in. However, when the
user exits the program, there is no such layer information in the saved database. Therefore,
the user is unable find the text layer.

Now, a user can also define reserved layers in the database. If the user specifically defines
the layers with correct layer name and layer number, DFIl will consider them as user-defined
reserved layers. For these layers, the technology file database always saves the layer
information, even after the user quits the DFII environment.

Therefore, if the user defines such layer with the name, text and number, 230 either through
the ASCII technology file or through SKILL APl techCreateLayer, then this layer will be
treated as a user-defined reserved layer. In addition, this layer’s information can be found in
the database even after the user quits the DFIl environment.

Providing Like Data for Different Design Purposes

The following sample graph is designed to provide the data required for a 6-metal process
and for a 7-metal process:

June 2023 17 Product Version 1C23.1
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Graph followed for 6-metal process Graph followed for 7-metal process

6-metal chip 7-metal chip

tech.db tech.db

S ——
6-metal
tech.db

7-metal
tech.db

standard cells

Specific to tech.db Specific to
6-metal process 7-metal process

device_1
tech.db

device_2
tech.db

e —

basic
tech.db

—

é

cdsDefTechLib
tech.db

- M

The following summarizes the technology database contents and relationships in the graph:

6-metal chip tech.db is populated with data required for designing a chip with six metal layers: LEFDefaultRouteSpec
constraint group, non-default constraint groups, and standard viaDefs for generated vias. It references 6-metal tech.db.

6-metal tech.db defines the metal5-metal6 layers, their supporting viaDefs, and the foundry constraints they require.

7-metal chip tech.db is populated with data required for desigr)irl1jc; a chip with seven metal layers: LEFDefaultRouteSpec
constraint group, non-default constraint groups, and standard viaDefs for generated vias. It references 7-metal tech.db.

7-metal tech.db is defines the metal5-metal7 layers, their supporting viaDefs, and the foundry constraints they require.

6-metal tech.db and 7-metal tech.db then both reference the graph that contains the data common to both of them by
referencing standard cells tech.db.

standard cells tech.db defines standard cells, defines siteDefs for standard cells, and references two device libraries,
device_1 tech.db and device_2 tech.db.

device_1 tech.db and device_2 tech.db define two sets of custom-design data with additional device definitions and
specific constraint groups for custom layout applications such as VLM and VCAR. Both reference basic tech.db.

basic tech.db defines basic ﬁrocessin data, such as base layers, user purposes, and includingdefiningLr_netaI layers
1-4, the viaDefs to support them, and the foundry rules for them. It references, by default, cdsDefTechLib.

June 2023 18 Product Version 1C23.1
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Multiple Design Libraries Using Incremental Technology Databases

The following example illustrates a complex incremental technology database graph. The
graph provides multiple entry points, designed to supply each design library with the data it
needs without burdening it with data that it does not use but that is required by other design
libraries setting references higher in the graph. It also allows defining technology data
required by more than one design library only once in a technology database that can be
shared.

The Top-Level Chip design library extends itself by referencing the IP design library,
IopradLib. All require the 6-metal technology database. Also, the design library can
instantiate devices from both of the other design libraries it references.

The Digital Block 1 design library extends itself by referencing the IP design library,
Memory block. Digital Block 1 requires the LEFDefaultRouteSpec constraint group, non-
default constraint groups, and standard via definitions for generated vias defined in the 6-mtl
P&R rules technology database, which also requires the same 6-metal technology database
that is in the effective graphs for the Top-Level Chip design libraries. Additionally, this design
library uses site definitions defined in the technology database, standard cells A.

The Digital Block 2&3 design library also uses the 6-mtl P&R rules technology database
used by the Digital Block 1 design library; however, it uses a different set of site definitions
defined in the technology database, standard cells B. It, too, references the IP design library,
Memory block.

Technology databases supporting a 7-metal process, although not used by the designs in this
graph, are available for 7-metal process designs when needed. The 7-mtl P&R rules
technology database contains the LEFDefaul tRouteSpec constraint group, non-default
constraint groups, and standard via definitions for generated vias needed for a 7-metal
process. The 7-metal technology database provides the layers, via, and foundry constraints
required by 7-metal processes in addition to the shared base data.

June 2023 19 Product Version 1C23.1
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Design Libraries

Top-level Chip

Digital Block 2&3
design lib (SoC)

In-House

design lib
Design Libraries

Digital Block 1
design lib (SoC)

L / 7
Memory block
ref design lib

Reference IP f
Design Libraries
I0PadLib
ref design lib

Incremental
technology
databases

6-mtl P&R rules
tech.db

P&R 7-mtl P&R rules

tech.db

S—
6-metal
tech.db
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7-metal
tech.db
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tech.db
Optional HighVoltage
devices tech.db
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Designing Incremental Technology Database Graphs

Determining how to structure your technology databases depends primarily upon your design
processes and what technology data you must use and cannot change, such as constraints
defined and used by your foundry. Technology data should be grouped optimally for your
design flow and for the most efficient access and use by the applications you employ. As you
define a graph, it is important to

B Ensure that the data required by any database is provided by a database it references.

B Ensure that the order in which software will look through the databases is correct for your
purposes.

m Consider where each task in your design flow will enter the graph, and add technology
data specific to that task at that entry point. This ensures that only relevant technology
data is seen during any design task.

B Avoid defining conflicting data in multiple databases in a graph.

Database References

Data organization must be planned and defined so that any referenced database contains the
data expected and required by the referencing database.

Database Reference Ordering

The order in which you reference technology databases from other technology databases
determines the order in which software looks through the graph to find data. It will go to the
first referenced database and then go through its referenced databases before returning to
the second referenced database. The following illustrates this order:

The order in which software
looks through the databases
in this case is:

1.

SESICNSRN
mooOw>

. cdsDefTechLib, which is
always automatically added
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No conflict exception warning is displayed when the referenced technology in the graph has
a default value attribute, which is different with the top technologies in the graph. For example,
if technology A references technology B and technology B’s DBUPerUU is the default value
then no conflict notification is issued.

Database Content Targeting

Defining technology data in a graph only when it is required by a task keeps data from being
seen in tasks that do not need it. For example, the base technology database typically
contains definitions of the layers, constraints, and via definitions required for lower-level metal
processes (metal1 through metal4). If your graph must provide data to support higher-level
metal processes, such as a 6-metal process, then those ought to be defined in separate
databases rather than in, for example, the basic technology database, which is used by every
task in the design flow. There would be no reason to provide technology data for a 6-metal
process to designers who use only lower-level processes (metal1-metal4).

Conflict Avoidance

While some technology data can be repeated in more than one database, most cannot and
duplicating it will create conflicts. The software checks for conflicts whenever and however
you introduce a new technology database or make any additions or changes to an existing
technology database in a graph. When it detects a conflict, the software issues a warning or
an error and disallows the action creating the conflict. For example, when compiling an ASCII
technology file, the compilation will be aborted upon detecting certain conflicts. When setting
or creating data that creates a conflict with SKILL, an error will be issued and the requested
set or create function will not be completed. See Appendix C, “Data Handling for Incremental
Technology Databases” for complete details about data conflicts and how the software
handles conflict resolution.
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The following simple illustration is used as a reference for this discussion.

It is possible to introduce immediate conflicts or out-of-context conflicts.

Immediate conflicts are those that are detected and can be handled as soon as they are
introduced. For example, referring to the above illustration,

m During compilation, the software checks for conflicts throughout the compiling and
compiled databases in the graph. For example, when compiling the technology
databases in this graph, C is compiled first, followed by B. If the software detects a
conflict between B and C when compiling B, the compiler immediately issues a warning
and aborts the compilation.

m During a design session, changing, adding, or deleting data can create an immediate
conflict that is detected as the software checks for conflicts throughout all of the open
technology databases in all graphs. For example, with every database in the graph open,
adding data to B that conflicts with data in any other database in the graph causes the
application to report the conflict immediately.

Out-of-context conflicts result whenever data is changed in a database when the software
does not see the entire graph and so cannot check all databases for conflicts. For example,

m If, during a design session, A is not open, and a change is made to B that does not cause
a conflict with C or D (the open databases in the graph, which includes B, C, and D when
B is the local database), there is no problem detected. However, if the changed data
conflicts with data in A, the next time A is opened, the conflict will be detected and
reported.

To avoid introducing out-of-context conflicts, it is important to keep in mind that any single
technology database can be referenced in many different graphs simultaneously.
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Conflict Correction

Whenever the software reports a conflict that it cannot resolve and needs to be corrected by
you, you must

1. Dump the technology database to an ASCII file.
2. Edit the ASCII file to eliminate the conflict.

3. Recompile the corrected ASCII technology file.
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Defining and Creating Technology Databases

ASCII Technology and Display Resource Files

Two basic types of ASCII files contribute to defining a technology database:
m technology files, which define technology data
m display resource files, which specify definitions of how layers appear on display devices

Note: Some products require their application-specific rules in separate files. For specific
application software requirements, see the documentation for that application.

A technology file can contain any or all of the following:
B statements and controls used in the technology file

layer definitions

layer attributes

design constraints

site definitions

via definitions

via specifications

device definitions

Palette Assistant window layer display specifications
display resource file contains the following

display device definitions

definitions of colors, stipple patterns, line styles, and fill styles

H B B > B B B B B B B &

definitions of display packets, which are collections of colors, stipples, and line styles
associated with particular display devices. A display packet specifies how you want a
layer to be represented on the monitor or by a plotter. The technology file can assign a
display packet to any layer it defines. In other words, a display resource file defines
display packets and assigns a display packet to a display device or plotter, and the
technology file assigns a display packet to any layer it defines.

For detailed information about these ASCII files and the data you can specify in them, see the
Virtuoso Technology Data ASCII Files Reference.
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Compiling ASCII Technology Files into Technology Databases and Graphs

Loading, or compiling, an ASCII technology file creates a technology database. To create an
incremental technology database graph, you must compile ASCII technology files in the
proper order. Essentially, this means that you must compile the technology files of referenced
databases before compiling their referencing database; you cannot compile a technology file
when any database it references is not already compiled. In other words, you must compile
the technology databases from the bottom up as seen in the graph. If you try to compile a
technology database out of order, the compiler will see that the referenced database does not
exist, issue an error, and abort the compilation.

Setting up Library Access to Technology Libraries

You can attach to or reference a technology library from any other design or technology
library. To use your technology data in a design session, however, a design library must either
attach to or reference a technology library. The choice between attaching and referencing
determines designers’ ability to create and edit their own local technology database.

Attaching a read-only technology library to another library provides access to all of the data
defined in the local and effective technology database, but precludes designers from defining
their own local technology data. Attachment can be preferable in cases where designers use
only predefined technology data.

Referencing a read-only technology database from a writable design library or technology
library protects the integrity of the data in the read-only technology database, but also
provides a local technology dabatase where designers can define their own technology data.
Referencing is preferable to attachment when you want to be able to add technology data
during the design process. (For example, creating a writable library provides a place to store
LEF/DEF generated data.)

Note: Libraries attached to technology databases contain the techLibName property that
is added to them when the attachment takes place; this property identifies the attached
technology library. Referenced libraries do not contain this property, which is applied only
during attachment.
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Querying Incremental Technology Bases with SKILL

When you use SKILL to retrieve data from an incremental technology database, always query
the technology database from the top of the graph, and never query based on derived
technology data from an object. If you do, you may get incorrect results, depending upon
where the object is defined in the graph. The software searches the graph from the
technology library containing the object down; if the data requested is above that technology
library, it will not be found. The following is a simple illustration of how queries work:

In response to a query to a database,
the software searches the graph from
the specified database down.

Library A contains layer rules
and constraints for the layers
in Library B

A query to A for layers
returns the layers from B.

A query for rules that are based on
the technology data derived from a
layer found in B will search only the
subgraph starting at B, and will not
find the requested data.

Library B contains layer
definitions

cdsDefTechLib

A query starting at A,
however, for layer rules will
return the requested data.

For information on SKILL functions, refer to the Virtuoso Technology Data SKILL
Reference.
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This chapter introduces and presents an overview of ASCII technology file development and
usage. It also summarizes technology file organization and presents definitions of the various
kinds of data defined in a technology file.

This chapter discusses the following:

m Methods of Initial ASCII File Creation on page 29

Technology File Organization on page 30
Which Technology Data Does Your Application Use? on page 30
Specifying Data for An Incremental Technology Database on page 31

Creating a Technology Database from a Technology File on page 32

Methods of Initial ASCII File Creation

You can create a new ASCII technology file by any of the following methods:
B In atext editor, create a technology file from scratch.

m Copy a sample ASCII technology file from the Cadence® installation and edit it in a text
editor to produce your own technology file.

m Copy an existing ASCII technology file from your company’s files and edit it in a text editor
to produce your own ASCII technology file.

m Dump a technology file from an existing technology library and edit it in a text editor to
produce your own ASCII technology file.

Whatever method you use, the structure of and requirements for specifying ASCII technology
file data remain the same. For details, see the Virtuoso Technology Data ASCII Files
Reference.
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Technology File Organization

An ASCII technology file is organized into sections that define technology data as described
in the following paragraphs. You can specify one, some, or all of these sections in an
individual technology file, depending upon what is needed to create the technology database
you want for your graph.

Technology file statements (include and comment) allow you to include other files in the
technology file and put comments in the technology file that remain during compilation and
dumping.

Controls (controls) specify data that can be used throughout the technology file and also
specify references to other technology libraries.

Layer definitions (layerDefinitions) define the layers that can be used to define data
throughout the technology file or by other technology databases in design sessions.

Layer rules (1ayerRules) specify layer attributes, such as layer materials, manufacturing
grid resolutions, and current densities.

Constraint groups (constraintGroups) specify design constraints.

Site definitions (siteDefs) define scalar site definitions and arrays of scalar site
definitions.

Via definitions (viaDefs) define standard and custom vias.
Via specifications (viasSpecs) define arrays of via definitions.

Devices (devices) define Cadence-predefined and ruleContact devices and multipart path
templates.

For complete definitions of technology file sections and details about specifying technology
file data, see the Virtuoso Technology Data ASCII Files Reference.

Which Technology Data Does Your Application Use?

/ Important

To provide the greatest flexibility and satisfy the needs of a wide range of
applications, the technology file provides a place to define many different data items.
Not all of the data you can define is recognized and used by all applications. Before
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specifying data in the technology file or adding it to a technology database, make
sure that it is used by the application or applications you are employing in your
design process.

Specifying Data for An Incremental Technology Database

When you specify technology data in your ASCII technology file, you must keep in mind how
that data is to be used as an incremental technology database. You must specify data that is
in accord with its referenced and referencing technology databases and will not conflict with
other technology data in a graph.

For detailed information about where you can specify each type of data without creating
conflicts and for a detailed chart explaining how the software handles data, including data in
conflict, see Appendix C, “Data Handling for Incremental Technology Databases.” While the
following paragraphs present some general guidelines, the reference information in the
appendix specifies details for every type of data in every situation.

Duplication of most technology data in multiple databases in a graph is not allowed because
it creates irresolvable conflicts. Some technology data, however, can be duplicated in more
than one technology database.

1. You can duplicate any MPPTemplate or non-viaDef device of the same name in
multiple technology databases.

2. You can duplicate the following technology file subsections and data in multiple
technology databases:

O foundry constraint groups and their contents, with the requirement that the objects
referenced exist somewhere in the subgraph

Q default constraint groups and their contents, with the requirement that the objects
referenced exist somewhere in the subgraph

Q layer-purpose pairs and their drawing priority order
QO techLayerPurposePriorities for the same layer and purpose names
Q equivalentLayers
Q stampLabels
Q labels
Q leLswLayers
June 2023 31 Product Version 1C23.1

© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
ASCII Technology File Development

3. You can specify the dbuPerUU value and user units in every technology database, but
the value must be the same in all of them.

You cannot duplicate most other technology data, such as viaDefs or any constraint group
with the same name other than a foundry or default constraint group.

Whereas, in general, objects referenced in a technology data definition can be defined in a
referenced database, in certain cases, related data must be specified in the same technology
database:

B AnycdsViaDevice and its viaDef must be in the same technology database.

B Forany techDisplays definition, the specified layer-purpose pair must be defined or
redefined in the same technology database.

Creating a Technology Database from a Technology File

Compiling an ASCII technology file creates a technology database, or library, as defined by
the ASCII technology file. The technology library consists of the binary technology database
(always named tech.db) and the device cellviews defined in the ASCII technology file.

Notes:
1. Do not rename the binary technology file or rearrange the file structure.

2. If your application has rules files separate from the technology file, you must file those in
the technology library subdirectory. For information about application-specific rules files,
see the documentation for your application.

3. Do not hard-code the binary technology database name into applications. Instead,
retrieve the name with the SKILL function techGetDefaul tTechName or, for C and
C++, use the # define techDefaultTechFileName constant.

You must compile technology files for incremental technology bases in the order in which they
are referenced,; if you try to compile a technology file when its referenced database or any
referenced objects, such as layers or purposes, does not already exist, the compilation aborts
and issues an error message.

For details on compilation, see Generating a New Technology Library on page 52.
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This chapter discusses the following:

m “Overview of Development and Usage” on page 34

“How Cadence Design Software Handles Multiple Display Resource Files” on page 34
“Methods of Initial Display Resource File Creation” on page 37

“Display Resource File Organization” on page 37

“How Display Packets Control Layer Display” on page 40
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Overview of Development and Usage

The following illustrates the major steps for display resource file development and usage:

Creating an ASCII display resource file with a text editor, you
Create an ASCII define the display data you want to use with specific display
display resource file devices. The display resource file groups display data in
display packets that it assigns to display devices. (The
technology file can assign these display packets to layers to
control layer display.) You can have multiple display resource
files filed in various locations. Each, however, must be named

display.drf.
Select a location for the

display resource file

l When selecting where to file your display . drf file, you must

consider that Cadence design software loads and merges up
to six display resource files from predefined locations. See

“How Cadence Design Software Handles Multiple
File the display resource file in Display Resource Files” on page 34 for details.

the selected location

l Upon opening a design library, Cadence design software
automatically loads up to six display resource files into virtual
memory. During a design session, you can manipulate and

edit the display resource data in virtual memory with the
Display Resource Editor or DFIl SKILL functions.

Run a design session

How Cadence Design Software Handles Multiple Display
Resource Files

At startup, Cadence design software creates a display resource file in virtual memory for use
during a design session. The virtual memory display resource data is based on five
display.drf files present at standard locations and the files loaded by explicit usage of the
drLoadDrf API.

Because the files are merged in sequence during reinitialization, files loaded later in the
sequence can redefine display packets, colors, line styles, stipples, and display devices
defined by files loaded earlier.

For information about reinitialization, see “Reloading Source Display Resource Files” on
page 126.
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The File — Reinitialize command loads only the files located in the standard paths
mentioned in the following list:

m The Cadence-supplied default display resource file
your_install_dir/share/cdssetup/dfII/default.drf

This file is used with the Virtuoso Schematic Composer.

B A local display resource file you specify using the drfPath variable in your . cdsenv
file. The syntax is

graphic drfPath string "path/display.drf"
This is an optional file you can use to provide required display resource definitions.

m Optional site and project display resource files

These are optional files your system administrator can place in the site and project
directories, if those directories are set up at your site. These files must be called
display.drf.

For more information about these directories, refer to the Cadence Application
Infrastructure User Guide.

m Personal display resource file
~/display.drf
This is an optional file that you can customize and place in your home directory. This file
must also be called display.drf.
m The current directory
./display.drf

This is an optional file that you can customize and place in the directory from which you
start the software. This file must be called display.drf.

If multiple technology libraries are used in your Cadence design environment, you can create
adisplay.drf file with display requirements specific to each technology. Additional display
resource files can be loaded during a session through explicit drLoadDrf calls from
.cdsinit. However, such definitions are lost after the session and are not loaded during
reinitialization. If you want such a file to be loaded during reinitialization, merge the
technology-specific display.drf file with an existing display.drf ata standard location.

Planning Display Resource File Updates for Proper Merging

Because the system merges several files to create the display resource data you use to
create your designs, you will need to plan updates to the data. There will be times when you
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will use the Display Resource Editor and save your changes to a new display.drf file.
There will be other times when you will need to edit a source display resource file in a text

editor. For further information, refer to Chapter 6, “Editing, Reusing, and Merging Display
Resources.”

June 2023 36 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
Display Resource File Development

Methods of Initial Display Resource File Creation

You can create a new display resource file by any of the following methods:
B In atext editor, create a display resource file from scratch

m Copy a sample display resource file from the Cadence® installation and edit it in a text
editor to produce your own display resource file

m Copy an existing display resource file from your company’s files and edit it in a text editor
to produce your own display resource file

m Dump the display resource data from virtual memory to a new display resource file

B Edit display resource data in virtual memory with the Display Resource Editor and save
the edited data to a display resource file

Whatever method you use, the structure of and requirements for specifying display resources
in a display resource file remain the same. This chapter defines how to specify display
resources.

Display Resource File Organization

A display resource file is organized into sections that define display resources as described
in the following paragraphs.

The display devices section (drDefineDisplay) lists the names of the display devices
for which display information is defined in the display resource file.

The color definitions section (drDefineColor) defines the colors used with various
display devices. This section applies specific color definitions to color names and associates
them with specific display devices.

The stipple definitions section (drDefineStipple) defines the stipple patterns used
with various display devices. This section applies specific stipple pattern bitmaps to stipple
names and associates them with specific display devices.

The line style definitions section (drDefinelLineStyle) defines the line styles used
with various display devices. This section applies specific line style sizes and patterns to line
style names and associates them with specific display devices.

The display packet definitions section (drDefinePacket) defines the display packets
used with various display devices. This section applies specific stipple patterns, line styles,
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fill colors, outline colors, and fill styles to display packet names and associates them with
specific display devices.

You can define two different packets for the fins and the tracks of a snapPattern shapes.
For example, if the packet name of the snapPattern layer-purpose is M1_spPurpose, then
you can add the following packets in the drDefinePacket section of display.drf:

M1_spPurpose_snapPatternFull to define the color of the snapPattern fins
M1_spPurpose_snapPatternTracks to define the color of the snapPattern tracks

If the color of snapPattern fins and tracks is not defined, then the color of these will be
same as that of M1_spPurpose.

The display packet alias definitions section (drDefinePacketAlias) applies alias
names to display packet names and associates them with specific display devices.

For details about specifying display resource file data, see the Virtuoso Technology Data
ASCII Files Reference.
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The following illustrates the sections of this file, along with the display resources they define.

drDefineDisplay (
; ( displayName )
( display )

( display2 )

) ; end of drDefineDisplay

drDefineColor (

; ( DisplayName ColorName Red Green
( display white 255 255
( display whiteB 255 255
(

display silver 217 230

) ; end of drDefineColor

drDefineStipple (
; ( DisplayName StippleName Bitmap )
( display blank (
(00 0O
(00 0O
(OO0 0O

) ; end of drDefineStipple

June 2023
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Define Display section. Lists the names of the
display devices for which display information is
defined in this file.

Blue Blink )
255 ) .
255 £ ) Define Color
255 ) — section. Defines the
colors used with various
display devices.
000000O0O0OO0DO0) Define Stipple
0000000000 0) L sectlpn. Defines
00000000000 the stipple
patterns used with
various display
devices.
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drDefinelineStyle (
; ( DisplayName LineStyle Size Pattern )
( display solid 1 (11 1) )
( display dashed 1 (11110 0) ) Define Line St
; yle
d 1 dot 1 100 — . . .
( display ) oLs ( ) ) section. Defines the line

styles used with various
display devices.

) ; end of drDefineLineStyle

drDefinePacket (
; ( Display Packet Stip Line Fill Outline [FillStyle])
( display blacksolid S solid solid black black solid ) B .
( display blue blank solid blue blue ) Define Display
( display bluedashed L blank dashed blue blue ) — Packet
. section.
Defines the
) ; end of drDefinePacket msmayPaCkem
S used with
various display
devices.
drDefinePacketAlias (
; ( displayName packetAlias packetName )
( display blsoll blacksolid S )
E display blue? blue ; | Define Display Packet

displa b3 blue A . .
Py . Alias section. Defines alias

names for the specified
display packet names.

) ; end of drDefinePacketAlias

How Display Packets Control Layer Display

A technology database can contain assignments of display packets to layers to control how
layers are displayed. This information can be specified in the techDisplays subsection in
the layerDefinitions section of the ASCII technology file. You can also apply, change,
and redefine display packets assigned to layers with the design software graphical user
interface.
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The following sample illustrates the display resource file display packet definition and
assignment to a display device and the technology file assignment to a layer:

Defines the
display
devices.

Then, for each,
defines the
following:

colors

stipples

line styles ———

display
packets

Display resource file defines display resources and packets
and assigns a display packet, by nhame and definition, to a
display device

June 2023

drDefineDisplay (
; (DisplayName #Colors #Stipple #LineStyles )
(display 52 32 32 )
)
drDefineColor (
; (DisplayName ColorsName Red Green Blue)
(display yel 255 255 0
(display silver 217 230 255 )
)
drDefineStipple (
; (DisplayName StippleName Bitmap )
(display dots ((0100010001000100)
)
drDefineLineStyle (
; (DisplayName LineStyle Size Pattern )
(display solid 1 (11 1) )
)
drDefinePacket ( v
; (DisplayName PacketName Stipple LineStyle Fill Outline)
( display yelsilverdots_ S dots solid yel silver )
)
ASCII technology file assigns a display
packet, by name, to a layer
layerDefinitions (
techDisplays (
; (LayerName Purpose Packety.)
(nwell net yelsilverdots S . )
)
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Preparing Files for Use with a Design

This chapter discusses the following:

m The Technology File Manager and User Interface on page 44

O Invoking the Technology File Manager on page 44
O Technology File Manager Commands on page 45
m Displaying the Incremental Technology Database Graph on page 47

B Generating a New Technology Library on page 52

0 Compiling an ASCII Technology File into a Technology Database (Library) on
page 52

0 Creating a New Technology Library from an Existing Technology Library on page 55

0 Creating a New Technology Library that References Existing Technology Libraries
on page 56

m Referencing or Attaching a Technology Library on page 59
O Referencing a Technology Library from a Design Library on page 60

O Attaching a Technology Library to a Design Library on page 60

B Ensuring Desired Display Resource File Usage on page 61
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The Technology File Manager and User Interface

The technology file manager provides a user interface that allows you to create technology
databases and manipulate technology data in virtual memory during a design session.

Invoking the Technology File Manager

To start the technology file manager from the CIW, choose Tools — Technology File
Manager.

The technology file manager displays the Technology File Manager.

Technology File Manager

File Help cadence
Applications
: Edit Techfile... TechDBE Checker
- -
Manager
Mew... Attach...
o - ey -
Load... Cump...
o - ey -
Save.. Discard...
o - ey -

Set Reference...
o -

Utilities
Install Device... Guard Ring...

Graph...

o -

2

SKILL Functions to Display Form
techManagerOpenTechToolBox ()
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Technology File Manager Commands

The Technology File Manager commands let you compile, dump, and edit technology data.
This section introduces the Technology File Manager commands.

Edit Techfile opens the Techfile IDE in which you can create, edit, and view technology files.

TechDB Checker inspects an OpenAccess technical database that was created by
compiling a Virtuoso ASCII technology file using the Virtuoso Technology File Manager. It
helps you check if the technology database has all necessary data to function with Cadence
tools. For details, see the Virtuoso Technology Database Checker User Guide.

New creates a new technology library by compiling an ASCII technology file, copying an
existing binary technology library, or referencing other technology libraries. It also loads the
new technology library into virtual memory.

Attach assigns a technology library to another technology or design library.

/ Important

Be sure you do not attach a library that you need to reference. For information on
referencing as opposed to attaching, see Setting up Library Access to Technology
Libraries on page 26 and Referencing or Attaching a Technology Library on

page 59.

Load compiles an ASCII technology file into an existing technology library and loads it into
virtual memory.

Dump writes a technology database from virtual memory to an ASCII technology file and
opens the ASCII file in an editor window for you to view and edit.

Save writes a technology database in virtual memory to the technology database on disk.
You can make whatever changes you want to the technology database in virtual memory
without changing the permanent copy on disk by not saving. If you want the changes
preserved in the technology database, you must save to disk.

Discard deletes the current technology data from virtual memory and reloads technology
data to virtual memory from disk.

Set Reference lets you establish a library containing only references to other libraries that
you select and order.

Install Device invokes the Install Device form.
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Graph displays the incremental technology database graph for the current local technology
database.

Guard Ring is a special type of ROD multipart path that are used to encircle one or more
objects.
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Displaying the Incremental Technology Database Graph

You can display the incremental technology database graph for the selected technology
database at any time. To do so,

1. From the Technology File Toolbox, choose Graph.
The Technology Database Graph form is displayed.

2. From the Library pull-down menu, choose the technology library whose graph you want
to display.

Note: All technology databases in the graph must be open for the software to display the
entire graph. If they are not open, the software displays the following message box:

— Wiewing Technology Database Graph | 4 }5|

To view the technology database graph for library ‘atf
@ 4y requires opening all its referenced technology databases.
Do you want to continue?

L Yes [ -
| S
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Clicking Yes opens the referenced databases and displays the Technology Database
Graph form.

£ Technology Database Graph | 4 |J _,5|

Likrary  |TechLih? H

& Effective o Az Defined

=- (5§ TechLib?
=- [ TechLibé
E- f§ TechLibz
. L[ TechLib
=- [ TechLibs
. [ TechLih3

L il _ﬁ_
atatus:

For a description of this form, see Appendix A.

Effective and As Defined Graph Displays

The Effective radio button is selected by default and displays the effective technology
database graph.

Any technology database that is referenced multiple times in a graph shows up only once in
the effective graph. Its location is the first place in the graph where it will be encountered by

software using the graph. (See Database Reference Ordering on page 21.)
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Turning onthe As Defined radio button displays the graph showing every reference originally
defined in the technology databases.

£ Technology Database Graph | 4 |J ,\g|

Library  |TechLih7 B

. Effective & As Defined

=- (B TechLib?
B-

- (3 TechLibs
= (@ TechLihz
i L. [T TechLibi
=- (B TechLibs
= [ TechLib3
. L@ TechLibi
E- (B TechLibg
.. By TechLih1
il i
Status:

In this example, TechLibl is referenced by TechLib2, TechLib3, and TechLib4. In the
Effective display, TechLibl is shown only once. Since TechLibé6 references TechLib2
first, the TechLib2 reference to TechLibl is displayed in the graph. In the As Defined
display, its reference from each of the three other technology databases is shown, but
represented by a different icon at the two extra references to indicate that it is repeated.
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When you click an icon, the Status line displays information about the selected database, as
shown in the following example:

£ Technology Database Graph | a |J _;g|

Library  |TechLih7 B

The status line displays
information about the  Effective & As Defined
selected technology

database. In the case of

this As Defined display, - @ TechLib?
the selected database, E- @ TechLinb _
TechLib1, is referenced by El- [:i Techlibz
multiple databases, and s TechLibi
this is not the first reference B- [:i Techliba
inthe graph. — B @ TechLibd
. L @ TechLibi
= @ TechLibd

™ = TechLibl

Ll il ..
—J’ Status: Ignored (duplicate) referenced tech. DB

Conflicts in Graph Displays

Conflicts detected at compilation time are never allowed to exist because the compilation
process displays a message and aborts. It is, however, possible to introduce conflicts with
closed databases higher in the graph when making changes to technology databases when
only some of the databases are open. Once the affected databases are open, any conflicts
then become apparent. In the Technology Database Graph, such conflicts are identified by a
red X next to the highest database in the graph affected by the conflict (which is not
necessarily the database containing the conflicting data). For example, in the following graph,
TechLib6 is flagged as having a conflict. In this case, with only TechLib1 and TechLib2 open
(that is, working with TechLib2 as the entry point in the graph with all other databases closed),
merging a technology file containing technology data already defined in TechLib5, for
example, is accomplished without any problem. However, when subsequently working with
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TechLib6, the conflict between TechLib2 and TechLib5 is identified. TechLib6 is flagged with
the X because the conflict is applicable through the top of the graph due to the technology

database references.

E Technology Databaze Graph |

e

Library  |TechLihf B

. Effective & Az Defined

B (3¢ TechLib
E- @ TechLibs
. B (@ TechLib4

P TechLibi
= f@ TechLib3

- (@ TechLibl
= [@ TechLibz

----- TechLib1

Help i
|
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Generating a New Technology Library

The Technology File Manager provides the following methods for generating a new
technology database (library):

m compiling an ASCII technology file into a technology library

B copying an existing technology library to a technology library of a different name

B creating a technology library containing references to other technology libraries

Compiling an ASCII Technology File into a Technology Database (Library)

/ Important

Always compile technology databases in the order in which they are referenced by
each other. In other words, when creating the technology databases in a graph,
compile a referenced file before compiling its referencing file. Whenever you create
a new technology library to add to a incremental technology database graph, first
verify that any technology databases it references are already created. If you try to
a compile a technology file that references a technology database that does not
exist, the software will issue an error message and abort the compilation.

To create a technology library from an ASCII technology file, do the following:

1. From the Technology File Manager, choose New.
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The New Technology Library form appears.

Technology ASCII technology Browse directories
Double-click library to create file to compile and files
to navigate your
directory
structure
— Meaw Technology Library | | |J il
Y
Technology Library Mame  RefLihb V
#® Load 45CI Technology File rkfyiavariantsfgpdkﬂgﬂ- tf | _Browse..

 Copy From Existing Technology Library

- o cdsDefTechlLib
\ Reference Existing Technaology Libraries

Directory (non-library directories)

CWs
tech

Shome Aanagand: homekmayank friaVariants S

Design Manager: Mo Dk

m . =ancel J| Apply I Help |

Design management system that
controls your design’s environment

For a description of this form, see Appendix A.

2. Inthe Technology Library Name field, type the name of the new technology library you
want to create.

3. Click Load ASCII Technology File.
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4. Type the name of the ASCII technology file to compile or select it by using the browser.
The UNIX browser dialog box is displayed.

_|| ki Browser | £ |J SR
Look in: | thomeskmay ank n g O v = [ =]
L Compu... MName Size \Type \Date Modified
= kmayank i I 2= Folder 23 Jun 54349

9 adobe Folder 168 Dec ...0:05:40

B autosave Folder 9 Jan 2..0:31:29

B cadence Folder 23 Jun _5:41:06

B cdpcache Folder 17 Sep 15112

B cdsdoc Folder 17 Sep ..1:51:10

B .config Folder 24 0Oct 1:52:48

B distiller Folder 16 Sep ...0:48:03

= .t Faolder 16 Jun ..5:04:52

B eqocups Folder 16 Sep ..1:31:01

B fmU0a_a0R.0LA Folder B Jan 2.4:22:23

B iml0a_a1Z 3yd Folder 28 &pr 00527

B goonf Folder dJul 2. 34492

B qoonfd Folder g Jul 2. F3:44:42

B .gnome Folder 24 Feh _2:29:14

= Annmer Frlrar .ol ? F-d4d14 -t
File name: Open

. Cancel

Files of type: |°. B _ &pply g

5. Choose the directory in which to create the new technology library.

Q To descend into the directory hierarchy, double-click a directory.

Q To ascend the directory hierarchy, double-click the “..” directory.

O To choose a directory, click the directory name.

6. If you want to use a design management system, choose the design manager from the

Design Manager cyclic field.

7. Click OK.

The system compiles the ASCII file and creates the new technology library. The new
library directory contains the binary technology database file called tech.db and

cellviews of the devices defined in the ASCII technology file.

Note: A technology library can contain only one binary technology database, and it must
always be named tech.db. Do not change its name.
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Creating a New Technology Library from an Existing Technology Library

You can create a new technology library by copying an existing technology library to a new
library of a different name. You can then edit the new library for other purposes or to add to a
different incremental technology database graph.

1. From the Technology File Manager, choose New.

The New Technology Library form appears.

Technology Technology library Browse directories
library to create to copy and files
Double-click
to navigate your
directory
structure
— Mewe Technalogy Libfary | 4 |J o
Y
Technology Library Mame  TechLiblCopy Y
® Load ASCI Technalagy File rﬂcf'via‘ifariantsfgpdkﬂ%- tf Browse..

 Copy From Existing Technology Library

- ) i cdsDefTechLih
 Reference Existing Technology Libraries

Directory (non-library directories)

— CWS
tech

Fhome mavank homnekmayank SriaVariants S

- Design Manager: Mo DR

(Cancel )_Apply J(_Help )
1

Design management system that
controls your design’s environment

2. Inthe Technology Library Name field, type the name of the new technology library to
create.

3. Click Copy From Existing Technology Library.
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Note: If an OA library contains CDB files, the library will not appear on the list of libraries
for the attached technology form.

4. In the list box, highlight the technology library you want to copy.
For a description of this form, see Appendix A.
5. Choose the directory in which you want to create the new technology library.
O To descend the directory hierarchy, double-click a directory name.
Q To ascend the directory hierarchy, double-click the “..” directory.
O To choose a directory, click once to highlight the directory name.

Note: If you do not highlight a directory, the software selects the current directory by
default.

6. Click OK.
The system copies the existing technology library to the new technology library.

Note: The name of the binary technology database must be tech.db. Do not change
it. A technology library can contain only one binary technology file.

Creating a New Technology Library that References Existing Technology
Libraries

You can create a new technology library that references one or more other technology
libraries. If you are creating a new library that reference existing technology libraries, the
technology database of the library is kept in the read-only mode.

When copying libraries within an ITDB graph, if one or more of the libraries that is referenced
is missing, the copy is still completed. A warning displays in the CIW indicating that a
referenced library is missing.

1. From the Technology File Manager, choose New.
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The New Technology Library form appears.

Technologylibrary

Browse directories

to create and files
Double-click
to navigate your
directory
structure
— Maw Technalogy Library | B |_| 2
Technology Library Mame v
® Load A5CI Technology File nk/viaVariants/gpdk090. £f | Browse.. |

 Copy From Existing Technology Library
- . ) cdsDefTechLih
s Reference Existing Technology Libraries

Directory (non-library directories)

CWS
tech

Fhome dmayank homekmnayank sriaVariants S

Design Manager: Mo DR

[ L Cancel JI &pply 1 Help J_
1

Design management system that
controls your design’s environment

. Inthe Technology Library Name field, type the name of the new technology library to

create.

. Click Reference Existing Technology Libraries.

Note: You can use the Browse button to load the library from a disk.

. Click Apply or OK.
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The Reference Existing Technology Libraries form appears.
Reference Existing Technology Libraries
Library analoglib n

Types | '

Technology Libraries Reference Technology Libraries

basic
cdnz@ - _Up
cdn28_abutment
cdn2B@_testing - Down
zample

@ el appy o Help

For a description of this form, see Appendix A.

5. (Virtuoso Layout Suite MXL Only) In the Types field, select the kinds of libraries to show.
By default, all libraries are shown and the value is set to A11. You can select Package
or IC to see only the relevant set of libraries.

6. For each technology library you want to reference, in the order in which you want them
referenced (top to bottom):

a. Select the library name from the Technology Libraries list.

b. Click the right arrow button to move the selected technology library name into the
Reference Technology Libraries list box.

Note: If you want to change the order of the Reference Technology Libraries, you can
highlight a library name and click Up or Down to move it up or down in the list.

7. Click OK.

The system creates the new library, which contains only references to the selected
reference libraries, whose reference libraries then also come along with their existing
graph structure. You can add technology data to this library.
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Referencing or Attaching a Technology Library

Any library can either reference a technology library or attach to a technology library. A design
library must do one or the other to have access to technology data during a design session.
A technology library can also reference or attach to another technology library; alternatively,
it can be standalone by doing neither, using only the cdsDefTechLib default technology
data. Choosing whether to reference or attach a technology library depends upon whether or
not designers need to specify technology data during their design sessions.

B Referencing a technology database from a design library or another technology library
protects the integrity of any read-only data in the effective technology library while
providing a writable local library where designers can define technology data.
Referencing is preferable to attachment when designers need a writable local technology
database in which to add technology data (such as data output by LEFIN).

B Attaching is preferable in cases where designers use only predefined technology data,
which is typically read-only.

Note: Virtuoso does not allow a technology library that has a local technology file to be
attached to another technology library. When you try to do this, it issues error TECH-
2000203. You need to ether detach the second library by using
techUnattachTechFile (ddGetObj (<otherTechLibraryName>) ) Or remove
the local technology file by using
techDeleteTechFile (techGetTechFile (ddGetObj (<techLibraryName>) ).
For more information about these functions, see Virtuoso Technology Data SKILL
Reference.

local Design Library Technology Library

technology
file 1

| techfile

P B - tech.db attachment

techfile

tech.db

The design library has an ambiguous technology setup because it contains a local techfile
but is also attached to another technology library. The local techfile takes precedence,
and the attachment will be ignored.
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Referencing a Technology Library from a Design Library

You can set up a reference from a design library to a technology library with the Library
Manager or from the CIW when you create a new library. For details, refer to the Cadence

Library Manager User Guide and the Virtuoso Studio Design Environment User
Guide.

Attaching a Technology Library to a Design Library

To attach a technology library to a design library:
1. From the Technology File Manager, choose Attach.

The Attach Technology Library to Design Library form appears.

Attach Technology Library to Design Library
Design Library None n

Types A11| '

Technology Library cdsDefTechLib

newlib

m _ Cancel , Defaults . Apply | Help

For a description of this form, see Appendix A.

2. Inthe Design Library field, select the design library to which you want to attach the
technology library.

3. (Virtuoso Layout Suite MXL Only) In the Types field, select the kinds of libraries to show.
By default, all libraries are shown and the value is set to A11. You can select Package
or IC to see only the relevant set of libraries.

4. Fromthe Technology Library field, choose the library containing the technology library
you want to attach to the design library.

5. Click OK.
The technology library is attached to the design library.
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Ensuring Desired Display Resource File Usage

Keep in mind how the software loads and uses display resource files upon initialization to
ensure that you are using display resources in the way you want. For details, refer to “How

Cadence Design Software Handles Multiple Display Resource Files” on page 34.
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Editing, Reusing, and Merging
Technology File Data

This chapter discusses the following:

Updating Technology Files and Technology Libraries on page 64

The Techfile IDE on page 65

Reusing Technology Data to Build a New Technology Library on page 88
Loading Technology Data into Virtual Memory on page 93

Discarding an Edited Technology Database from Virtual Memory on page 98

Saving a Technology Library Edited in Virtual Memory to Disk on page 99
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Updating Technology Files and Technology Libraries

You can create and update technology files in one of the following ways:
B By using the Techfile IDE, which is recommended.
B By using a text editor.

m By dumping an ASCII technology file from an existing technology library.

You can use the following methods to edit an existing technology database:

m Edit an ASCII file in a text editor and use the Technology File — Load command to
compile and load it into virtual memory, either merging it with the technology data already
in virtual memory or replacing the technology data already in virtual memory with it.

B Use SKILL functions to load a binary technology file and update it in memory.

Technology data changed in virtual memory can be used during a design session without
changing the original technology database saved on disk. If you want to save changes
permanently, save the edited technology data to the current technology library on disk.

/ Important

In the process of introducing data into a incremental technology database structure,
any conflicts existing with other open technology databases

/ Important

Conflict checking applies only to open technology databases in a graph.

/ Important

When you load an edited technology file or merge or replace data from another
technology file, the operation checks for conflicts in all open technology databases
in the graph, both up and down the graph. Conflicts are reported and loading
aborted as applicable. If, however, you introduce a conflict with a database that is
higher in the complete graph but not open, the conflict is not relevant to the open
databases and is not reported. When you do open the higher-level database, the
conflict becomes apparent and is reported in the graph.
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The Techfile IDE

The Virtuoso Studio relies on proper technology information. At advanced nodes, more and
more constraints need to be captured in technology files. More importantly, they need to be
grouped correctly within constraint groups. When done manually, capturing this data is a
cumbersome, error-prone, and time-consuming process. Moreover, the amount of text
involved cannot be handled efficiently by conventional text editors, especially when complex
tables are involved.

The Techfile IDE makes it easier for you to understand, write, and modify ASCII technology
files, particularly constraints. It also helps you visualize the organization of constraints in
constraint groups in a compiled technology database.

Bf Video

For a quick overview, see the video Virtuoso Techfile IDE on Cadence Online
Support.

For more information about the syntax of the ASCII technology file, see Virtuoso
Technology Data ASCII Files Reference.

For generic information about the IDE, which is based on the Cadence SKILL IDE, see
Cadence SKILL IDE User Guide.

This section presents specific information about the Techfile IDE and contains the following
topics:

m Starting the Techfile IDE

Creating a Technology File
Navigating through a Technology File

Editing a Technology File

Working with the Rule Editor

Checking a File for Errors
Loading a Technology File into a Technology Library

Starting the Techfile IDE

To start the Techfile IDE, use one of the following options:

B At aterminal, type the following command:
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$> virtuoso —-techide technology_ file_ name

You can also open multiple technology files together, for example, as follows:

$> virtuoso -techide filel.tf file2.tf file3.tf &
In the CIW:

a. Choose Tools — Technology File Manager.

June 2023
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The Technology File Manager window appears.

_.| Technology File Manager - (T (50
File Help cadence
Applications
: Edit Techfile... TechDBE Checker
i
Manager
Mew... Attach...
L™ A s
Load... Dump...
L™ o s
Save... Discard...
L A s
Set Reference...
L™ -
Utilities
Install Device... Guard Ring,..

Graph...

1 —

b. Click Edit Techfile.

66

Alternatively, to create a technology file from a technology library, click Dump.
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In the Dump Technology File form that appears, select the Open in Techfile IDE

check box.

— Dump Technology File

3

Technology Library |cdsDefTechLib

controls
layerDefinitions
layerRules
siteDefs

viaDefs
packaging
viaspecs
constraintGroups

leRules
- devices

__ cdsvVia

cdsGuardRing

__ User Defined Device

MPP

extractbevice

— Select All — Dump Empty Section Headers

__ waveguide

ruleContact

ASCI Technology File

Open in Techfile IDE i}

o Juen
e —

Defaults

__Apply

Browse...

_Help

B Use the tiEditTechfile SKILL function.
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The Techfile IDE window opens, showing either a blank technology file or a specified one.

File Edit Options Window Help

Techfile IDE Editing: Document_0

cadence

[ % £l BQ‘U =il

IO

[l
[ifl
(]

4 b [rechneoe B G

| Navigator il X‘

Rules

2(4) | Search Prev

1

Annotation Browser

?ﬁlx‘

Line -

Message

Rule Editor 7.8 x|

| | tine:rcorn I

For detailed information about various elements of the Ul and how to customize them, see
Cadence SKILL IDE User Guide. This section presents only features that are specific to

technology files.
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When a technology file is open, the Techfile IDE window appears as follows.

Navigator Text Editor Annotation Browser Rule Editor
Techfile IDE Editing: techfilel.tf
File Edit Optiohs Window Help cadence
[IER=a=] = =g - PuliSR=N w 0 [ & E iz 12 @ [minspecre | 4 b frecneoe EEY G
| Navigator Zlc )_“ 592 RuleEditor: minSpacing =) >_<|
ales | 593 ' we need a more complicated rule for this- no Dispy  Used Only & Al H
- contrals 594 ( minSpacing "Li]"™ "LiPO" 0.028
Bl layerDefinitions 595 'ref "GSCIL.LiPO.S" 'description
;---tachPurposEs 596 Reference
. 597 D iption
" - . BSCr
i~ techDisplays 598 ; we need a more complicated rule for this- no P
i techDerivedL .
i techDerivedlayers 599 ; for now, make it so that we can exercize the .
-layerRules Layer 1 Li1
‘. functions 600 . overal
- cutClasses = 601 ( minSpacing "Lif0" 0.074 *Layerz oly
GviaDets 602 ‘ref "GSCL.L1iP0.S" 'description [-
- standardViaDefs
- constraintGroups 603 Value _
E}-virtuosoDefaultExtrac 604 ) ; spacings -
| -interconnect 605 spacingTables( pefauitiaiue
E--wireEditUrDefauItSetup 606 P . g 5 - 1 “width”
oo ( Li1 Poly -
B virtuosoDefaultsetup 607 (( "width” nil nil "wadth" nil nil )) 0. 0. 0. 0. 0. 0. .
i heinterconnect 608 (
B EOLCG 0.0.0.0.0.0.0
T L. cpacings 609 (0.03 0.018) 0.019 - "width”
B polyWidth _ R1N ii Hi H Hiﬁi H Hii L= 0. 0. 0. 0. 0. 0. 0. .
i i-spacings — = —
F;_}--v!aExtEnsions Annotation Browser 2§'§| e e
i pespacingTables
{ i-orderedSpacings LlneAl Message ‘
E--PD\}I_LiPO_extension Overlap Not Allowed __
5---orderedSpacmgs
I?__} L!Z_LlPO_extensmn Spacing Direction n
i -orderedSpacings -
Bl minEdgeAdjLengthCG
Tk spacings v Crossing Allowed
E--m\nEdgeLeng‘thSpa:i...
5---spacing5 - Corner Allowed uJ
3(6) | Annotation Browser | | uine:s0s cor 14 I

The most important elements of the interface are briefly described as follows:

Navigator: An assistant that shows a hierarchical list of the contents of the technology
file. The entries at the primary level are constraint groups and those at the secondary
level are types of constraints. You can click a node or leaf to jump to it in the editor. See

“Navigating through a Technology File” on page 71.

Text Editor: The main window in the center. You can work with it by typing in it or using
the Edit menu or the contextual menu, which appears when you right-click the window. It
has several additional features. See “Editing a Technology File” on page 73.

Rule Editor: An assistant that presents parameters and values for a selected constraint
in a form. You can update the rule in this window without having to consider the nuances
of syntax and formatting. See “Working with the Rule Editor” on page 79.

Annotation Browser: An assistant that lists syntax errors identified in the active
technology file after it is checked for errors. See “Checking a File for Errors” on page 84.
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tfEditTechfile

tfEditTechfile (
1 fileList
t_application
=> t / nil

Description

Starts the Techfile IDE in a standalone mode.

Arguments
1 _fileList A list of ASCII technology files to be opened in the Techfile IDE.
t_application The name of the application to be opened in standalone mode.

The value nil can be used to indicate the default application,
which is the Techfile IDE.

Value Returned

t The files were opened in the Techfile IDE.
nil The files could not be opened in the Techfile IDE.
Example

Opens the three technology files specified in separate tabs in the Techfile IDE.

tfEditTechfile (
?filelList list("testl.tf" "test2.tf" "test3.tf")
?application nil)
==t

Creating a Technology File

To create a new ASCII technology file:
1. Choose File — New.

A new file named Document_ n is opened. Here, n is a number that is incremented each
time you create a new file using this option.
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Optionally, choose File — Open. Then, select a technology file that you want to modify.
You can select any other valid technology file or the sample ASCII technology file in the
Cadence installation folder.

Note: To open a file only to view it, choose File — Open for Read.

2. Enter text or modify it, as required. See the remaining topics in this section for more
details.

Ensure that you follow the structure of and requirements for specifying ASCII technology
file data as described in Virtuoso Technology Data ASCII Files Reference.

See “Navigating through a Technology File” on page 71 for information about viewing
various sections of the file.

While entering or modifying constraints, the Rule Editor provides an easy way to enter
details and visualize them. See “Working with the Rule Editor” on page 79.

Note: The Navigator panel appears disabled as you start modifying the file.
3. Check the file for errors.

See “Checking a File for Errors” on page 84.

. Optionally, to undo changes edit by edit, choose Edit — Undo. To discard all edits,
choose File — Discard Edits.

=Y

5. Choose File — Refresh to re-parse the file.
The Navigator panel appears enabled again with its contents refreshed.
6. Choose File — Save As to save the data into a filename of your choice.
Alternatively, choose Save to save the file by the same name.
Note: Technology files are saved with the . t £ extension.
7. Optionally, to make the file read-only, choose File — Make Read Only.
8. Choose File — Close.

Note: Shortcut keys are mentioned next to command names on menus. Most menu options
are also available on the toolbar.

Navigating through a Technology File

A technology file is usually a very large document. Navigating back and forth through it can
be tedious with simple text editors. The Techfile IDE offers several ways to navigate efficiently
through technology files.
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To navigate through a technology file, use one of these options:

m Choose a node in the Navigator assistant to jump to the related part of the file in the text

editor.
Rules |r—'\ ( Metall grid m1 t nil nil nil nil )
i cantrols [ Metall blockage m1 t nil nil t nil )
B} layerDefinitions ( vial drawing v ttnil tt)
[ vial grid vl t nil nil nil nil )
[ vial blockage Al t nil nil t nil )
echLgyerPurposePriorities { Metal2 drawing m2 ttnil t t)
SnD Ry { Metal2 grid m2 t nil nil nil nil )
Bl layerRules ( Metalz blockage m2 t nil nil t ndil )
L functions [ via2 drawing w2 ttnil t t)
L cutClasses ( via2 grid v2 t nil nil nil nil )
B} viaDefs [ via2 blockage w2 t nil nil t nil )
i esandardViaDefs - ( Metals drawing m3 ttnil t t)
Et- constraintGroups E ( Metal3 grid m3 t nil nil nil nil )
[?"V!rtLi':ts’EDr[c)Ef::::"amrsa"' ( Metals blockage m3 t nil nil t nil )
wireEditarDefaultSetup ) itechbisplays
= interconnect
irtuosoDefaultSetup techDerivedlayers(
L interconnect ([ DerivedLayerName # composition )
EOLCG H mmmmmmmmmmmmmmes e e )
- Spacings [ Gate 1888 { Poly "and
polyWidth { SD 1801 { Li1 ‘inside
|aEi|:::sT§|:s { PolyInterConn 1882 { Poly "not
; ; ( cutSubstrate 1883 ( substrate 'not
spacinglables ) ,
orderedspacings ( implant 1886 ( NP or
Poly_LiPO_extension ( badImplant 1ea7 ( NP "and
L orderedspacings ( badActive 1888 ( Active "not
Li2_LiPO_extension ( PActive 1889 ( Active "and
~- orderedSpacings ( MActive 1e1e ( Active "and
- minEdgeAdLengthCG ( badPoly 1811 { Poly ‘not
é"f;;:gra;lngs { ActiveInterConn 1812 { Active "not
L memberConstraintGro... ) itechDerivediayers
f»---interconnect
§=----ordered5pacings — ) ;layerDefinitions
= 2 —  Vm

Every header section in the technology file and constraint groups are represented by a
node in the Navigator assistant. The tree does not include details such as individual
layers, vias, and constraints. The section where the pointer is currently positioned is
highlighted.

Note: If the Navigator is not visible, choose Window — Assistants — Navigator. The
Navigator appears docked at the right edge of the application window.

B Find text quickly by typing it in the search window on the toolbar and clicking the Search
buttons next to it.

minspacing “:] [;“"
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m Choose Edit — Find/Replace to open the Find and Replace form and use the options
available to find and replace text.

Find and Replace

Find What minsSpacing

Replace With “

Match Whole Words Only . Match Case

Find Previous Replace Replace All Cancel Help

B When a parenthesis is selected, the matching parenthesis also appears selected.

techParams(

:( parameter value )
(e e )

( minFingerCountInGroup 7 )

)| ;techParams

For a large segment, where both parentheses might not be in the same view, select a
parenthesis and choose Edit — Go to Matching Parenthesis to jump to the matching
parenthesis.

To jump to the preceding outer parenthesis, press Ctr1+]. To jump to the next inner
parenthesis, press Ctrl+][.

Editing a Technology File

The Edit menu offers standard options to work with the text in a technology file. These include
Cut, Copy, Paste, Select All, Undo, and Redo.

Unlike conventional text editors, the Techfile IDE offers several other useful features that help
you work more efficiently with technology files. This section describes these features and how
to work with them.
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Setting Options
The Options form helps you set generic editor options and color options in the text editor.

To set options:

1. Choose Options — Editor or Color Settings.

d

@Ea

W Show Line Number
Show Tooltips When Hover Ower Nam:
» Highlight Matching Text
. Enable Mame Completion
— Auto Indent

Emulate Tabs

Tab Size 4q

Fant Size 12

i

Font Style  Mormal n

2. Set options as required.
These options are described in subsequent topics.

3. Close the form.

The changes that you make persist across sessions.

Working with the Outline View

The Outline view helps you collapse and expand parts of a technology file. It helps you focus
on the segments that you want to work with.

To enable the Outline view:
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= Click the Outline View button (=) on the toolbar.

The outline is marked in turquoise and the contents are collapsed by default, as indicated by
the plus icons. You can expand a segment by clicking the plus icon or the ellipsis in the box
next to the visible word of the segment.

rhkkkkkkkkkhkhhh kb kbbb kb bk

; CONTROLS

rhkkkkkkkkkhkhhh kb kbbb kb bk

controls( [...)]

rhkkkkkkkkkhkhhh kb kbbb kb bk

; LAYER DEFINITION

rhkkkkkkkkkhkhhh kb kbbb kb bk

layerDefinitions( [ ...) ]

To expand all segments of the file with one action:

= Click the Expand All button (') on the toolbar.

By default, the Outline view does not collapse or expand individual constraints or groups. To
enable the outline for a single constraint:

= Double-click the text just before the opening parenthesis, for example, techPurposes,
in the following screenshot.

techPurposes(
:( PurposeName Purpose# Abbreviation [Attributes] )
L ittt ettt ittt ittt )
:User-Defined Purposes:
( dummy 166086 DMY

'parent "customFill")
) ;techPurposes

You can collapse a segment by clicking the toggle minus icon in the margin.

Showing Line Numbers

To display line numbers in the editor:
1. Choose Options — Editor.
The Options form opens with the Editor tab displayed.
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2. Select Show Line Number.

Line numbers appear in the margin to the left.

@ninspacing| "Li1"  'Poly”
(( "width" nil nil "width" nil nil ) )
(

|_| (B.83 8.818 ) B.819

489 @ninspacing| "Li1"  "Poly”

498 (( "width" nil nil "width" nil nil ) )
191 {

492 (8.83 a.818 ) B8.819

Highlighting Matching Text

To highlight matching text in a technology file:
1. Choose Options — Editor.
2. Select Highlight Matching Text.

When a string is selected in the text editor, matching strings appear highlighted.

Enabling Name Completion

To enable name completion while typing in the editor:

1. Choose Options — Editor.

2. Select Enable Name Completion.
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While typing the name of a constraint, a list appears with matching names. You can select a
name rather than type it out.

( allowed "Poly"
( allowedCutClass
allowedGateLengthRanges i
. lallowedGatewidinRanges g6 6.684 0.
@ . |allowedLengthRanges B.884 6.1
allowedNeighborWidihRanges
6. EaIIuwedﬂen@bnrﬁimhnangesmer - 6.1 6.162
n £ N Mmoo noo

Applying Indentation and Tab Spaces

To apply indentation automatically:
1. Choose Options — Editor.
2. Select Auto Indent.

To insert white spaces for each Tab press:

= Select Emulate Tabs.

To specify the number of characters by which the cursor moves with each Tab press:

= Specify a value in the Tab Size field.

Modifying Fonts
To change fonts:
1. Choose Options — Editor.
2. Specify a value in the Font Size field.

3. Select a value in the Font Style field.

Modifying Colors

A technology file opened in the editor uses colors to visually distinguish between different
types of information.

To modify color settings:
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1. Choose Options — Color Settings.
The Options form opens with the Color tab displayed.

Options BE8

..................

Editor | Color:

Set colar .Fn:lregrn:lund n Default Calor

Basic colors

I
I B Rl
B I B R
B I B Rl
B0 IR R
EENEEETT

Pick 5creen Color

Custom colors ug |0 E =l
I_I_I_I_I_I_I_I_ gt:u_agreen:u E
rrrrrrr wro B ewo H

Add to Customn Colors HTML:  #000000

2. Select an option from the Set color list, for example Mismatching Bracket, and set a
color for it, as required.

Note: To reset colors to their original settings, click Default Color. Default colors are set
in the . cdsenv file located at tools/dfII/etc/tools/Skil1IDE.

Text does not reflect its color assignment when you type a keyword that is not recognized by
the editor, for example the misspelled word 1ayerDefinitons in the illustration on the right
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below is not blue. This provides a visual indication that the keyword has been typed

incorrectly.

JRERERERER AR AR AR AR AR AR AR AR AR AR AR A

; LAYER DEFINITION
R

layerDefinitions(

Working with the Rule Editor

(RERERRRRRRRRRRRRRRRRRRRRRRR*RR*R*®

; LAYER DEFINITION

(RERERRRRRRRRRRRRRRRRRRRRRRR*RR*R*®
layerDefinitpns(

The Rule Editor displays a selected constraint or statement in a separate window, in which
you can work more easily because you do not need to manually format any of the text.

All constraints and these statements are supported by the Rule Editor: techPurposes,
techLayers, techLayerPurposePriorities, techDisplays, and
techDerivedLayers.

In the following screenshot, the techDisplays statement is selected in the text editor and
its parameters and values are shown in the Rule Editor.

techDisplays(

i( LayerName Purpose Packet Vis Sel Con2Chgly DrgEnbl

{ NWell drawing nwell ttniltt) e

( Active drawing device ttniltt)

{ PP drawing PP ttniltt)

{ NP drawing NP ttnil tt)

{ Poly drawing polyl ttnil tt)

{ Poly dummy polyDummy ttnil tt)

{ CutPoly drawing cutPoly ttnil tt )

{ Li1 drawing 1i1 ttnil tt )

{ Li1 grid 1i1 t nil nil nil nil )

{ Li1 blockage 1i1 t nil nil t nil )

[ Liz drawing 1iz ttniltt)

( Liz grid 1iz + 8 nil nil nil )

( LiZ2 blockage 1iz t nil nil t nil )

{ LiPO drawing lipo ttnil tt)

{ LiPO grid lipo t nil nil nil nil )

{ LiPO blockage lipo t nil nil t nil )

[ ve drawing w7 ttniltt)

[ ve arid w7 t nil nil nil nil )

[ ve blockage w7 t nil nil t nil )

{ Metall drawing mi ttnil tt)

{ Metall grid mi t nil nil nil nil )

{ Metall blockage mi t nil nil t nil ) —
r P . . T N P __
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FP drawing FP ] ~ = »~ ~ (=
NP drawing NP o o~ e L) ~ =
Paly drawing polyl %] ~ = L] [ e
Foly dummy polyDummy | v = ~ L] ()
CutPaly drawing cutPoly o » = v L4 o
Li1 drawing i1 o o~ e L) ~ =
Li1 grid li1 i el = (= = =
Li1 blockage li1 v kel = L] bl =
Li2 drawing li2 ~ ~ e »~ ~ (=
L2 grid Ii2 v /- J J J
Liz blockage liz %] e = L] e e
LiFO drawing lipo ~ v =) ~ i (=)
LIPO grid lipo o ] ke el = =
LiPO blockage lipo ~ e | ~ (= (=
o drawing w7 %] ~ = L] [ (=
Vo grid w7 ~ e =) =) e e
\I'Elr blockage 7 L4 v [
( i .
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In the following screenshot, the allowedlLengthRanges constraint is selected.

spacingTables( Rule Editor: allowedLengthRanges (7151 <

Display  Used Only & All

@a1lowedLengthRange s "Lit” Reference
("width" nil nil ) )

(
(

Description
0.03 ("[0.072 5.01™)
0.04 (">=0.18") “Layer Li1
0.05 ("»=0.2")
)) Value
. . Default Value
( "rectShapeDir" "L
(¢ "width" nil nil ) )
( el “width? | Value
0.03 "vertical"
8.3; :;E;Eical” 003 ([0.0725.01)
)
) 15"
004  (">=0.18")
{ allowedLengthRanges "Liz2n 005 (==027)
(( "width" nil nil ) )

"[0.072 51")

(
0.04  (">=0.18") Layers Option ~ |
0.05  (">= 0.2")
}) Constraint Type n
( rectShapeDir "L =||| spacing Type ~ |
(( "width" nil nil ) )
(

0.03 "vertical” v

Note: If the Rule Editor is not visible, choose Window — Assistants — Rule Editor. The Rule
Editor appears docked at the right edge of the application window.

Some features of the Rule Editor are briefly mentioned as follows. Other features are
described in detail in subsequent topics.

B All parameters possible for a constraint or statement are shown by default, and the A/l
radio button appears selected.

You can select Used Only to view parameters that are currently used for a constraint.
This is a read-only view.

B Mandatory parameters, such as Layer in this case, are marked by asterisks.
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m Positional parameters, where a parameter is indicated only by its position on a row in the
file, are sequenced accordingly in the Rule Editor.

( validLayers (Metal3 MetalZ Metall Lil LiZ LiPO Poly ) )
( validvias (M1_LiZ M1_LiPO M1_Li2z LiZ_Li1 Lil_Active LiPO_Poly L; M PP
) rinterconnect
) ;wirtuosoDefaultSetup
*width 0.125
;{ group  [override] )
R ) *distance - 0.04
( "EOLCG" nil nil ‘or |=
| e 016
spacings(
( minEnd0fLineSpacing IETE (e.125 @.84 B.16) ) n
{ minEndofLineSpacing “Metall” (B.145 8.84 8.18) ) par=|ElEdzEWlithin

m Parameters that can have only a limited number of values have drop-down lists from
which you can select a value.

B Parameter nesting is shown using indentation, for example, Outside Purposes is
nested in Outside Layers. Nested parameters are not shown unless the parent
parameter is selected or populated with a value. When a value is selected, the nested
parameters pertinent to the selected value are shown.

Layers Option n i} Layers Option outsideLayers n

Canstraint Type n Outside Layers

Canstraint Type ﬂ

B Related parameters can be collapsed or expanded by using the arrow buttons indicated.

exceptOverlayerGrou

exceptOverlayer

overLayerPrl

overlLayerWidthRanges

exceptNumShapesGrou;l 4

B Aselected value in the text editor appears cross-highlighted with a box outline in the Rule
Editor.
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When you select a value in the Rule Editor, it appears highlighted in the text editor.

{ allowedlLengthRanges "Liz2" "wimh"l Value |
({ "width" nil nil } ) GIOE R [0.072 5]" |
{

B.84 ("== B.18") 005  ("==0.2")

B.85 ("==8.2")

When you select a table index value in the Rule Editor, all related values appear
highlighted in the text editor.

When you change a value, it appears highlighted in the text editor, which draws your
attention so you can check your changes before moving the pointer away.

{ allowedLengthRanges "Liz" "width"| Value |
({ "width" nil nil } )
(

003 ("[0.0725]"

5.3 004 fr-=0.18") |
B.84 005 ("»=0.2")
B.85

The highlighting disappears when you move the pointer to another part of the file.
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Modifying Tables in the Rule Editor

Tabular information in a technology file is effectively represented using tables in the Rule
Editor. You can further modify such tables by typing directly in the table for convenience.

spacingTables(
[@ninCutClassSpacingFEIR
({ "rowHeader" ("VA" ("VB

" ‘'shortEdge) ("VE" 'longEdge)

"colHeader" nil nil ) 'paralverlap @ 'sameMetal

‘cutClassProfile
({ "rowHeader" ({

"VB" ‘'shortEdge) ("VE" 'longEd
'l

"colHeader" ("VA" ("VB" 'shortEdge) ("VB"

" 'shortEdge) ("VA

" 'longEdge) ("VA"
" 'longEdge) ("VA"
" 'longEdge) ("VB"
" 'longEdge) ("VB"

'shortEdge) ("WA"
" ‘'shortEdge) ("V.
" ‘'shortEdge) ("W
" ‘'shortEdge) ("VB
" 'shortEdge) ("VC"
" 'shortEdge) ("VC"

" 'longEdge) ("VA"
" 'longEdge) ("VA"
" 'longEdge) ("VEB"
" 'longEdge) ("
" 'longEdge) ("
" 'longEdge) ("VC

" 'shortFdaoe) ["VA"
1}

" 'shortEdge) ("VB"
" 'shortEdge) ("VC"
" 'shortEdge) ("VC"

" 'longEdge) ("VC"
" 'longEdge) ("VC"

‘shortEdge) ) (@.888
‘longEdge) )
‘shortEdge) ) @.889
‘longEdge) ) @.81

‘shortEdge) ) @.8714
‘longEdge) )

'shortEdge) ) @.881
'longEdge) ) 8.@81
'shortEdge) ) @.883
'longEdge) ) 8.@89
'shortEdge) ) ©.885
'longEdge) ) 8.@85

‘shortEdge) ) 8.887
‘longEdge) ) 8,887
‘shortEdge) ) 8.889
‘longEdge) ) @.81
‘shortEdge) ) 8.811
‘longEdge) ) 8.811

‘shortEdge)) (8.888
‘longEdge) ) (@.888
‘shortEdge)) 8.889
‘longEdge) ) @.81

‘shortEdge) ) 8.814
‘longEdge) ) ©.814

6.814

'shartFdoel i iii | =

‘centerToC
'centerTol

'centerTol
(8.888 'centerToC

CutClass Value

Default Value

"rowHeader”

Connectivity Type

Para Overlap

0099
"colHeader™
VB" B"
war e
‘shartEdge ‘longEdge
0008 0009 0.01 0014
VA" ‘centerToCenter
0009 0015 0016 0.017
B"
‘shortEdge 0001 0003 0.009 0.005
o1 0016 0022 0.024
B"
longedgs 0007 0009 001 0011
0014 0017 0.024 003
e
sameMetal '
0

Overlap Direction

Evact slignecd

| Line 337 col:23 [I

You can type directly into a table to make any changes

appears when you right-click a table, offers the following options:

m Cut, copy, paste, or delete values

B Insert columns to the right or left of a selected column

B Insert rows above or below a selected row
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m Delete selected columns or rows

"width"
0me 0.02 0024 K 0038 004 0.08
J AT
003 0.019 oo2 oo2 o4 0028 0.4
wwidih® alut
0.04 0.04 0.0 004 00 Pa st | 004 0.0
005 0.045 0.045 0.045 og | ! 0.045 0.04

overlapMotallowed

paSpacingDirection

crossingAllowed

Congraint Type

Spacing Type

Insert Row Below

Insert Column to the Lafi

Insert Column to the Right

Delete Column

When you insert a column between columns or a row between rows, an interpolated value
that is exactly between the values in adjacent header cells populates the index cell by default.

When you append a row or column at the beginning or the end of a table, a value incremented

by 0.01 populates the index cell by default.

Checking a File for Errors

Having made changes in a technology file, you can check it for syntax and consistency errors
by using one of the following operations:

m Choose File — Check to check the file for errors.

m Choose File — Check and Save to save changes if no errors are reported during
checking. If errors are found, a message appears indicating the presence of errors and
seeking confirmation before saving the file.

The Techfile IDE flags errors in three ways:
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B The text editor pane shows a red icon in the margin and highlights the line with the error.
When you poise the pointer over the icon, a tooltip appears describing the error.

orderedSpacings(

; ‘2z B,88")
Invalid layer aor LPP value - 'centerline, The expected value is tx_layer | (tx_layer tx_purposel.ja)jo.81 )
) jorderedSpacings

B The message appears in the Annotation Browser, which also lists other errors in the file,
including line numbers in a sortable column.

Annotation Browser BEE
Line - | Message |
772 Parsing constraint rule 'minWireQverlap'is failed.

772 Invalid layer or LPP value - 'centerLine. The expected value is ‘ti_layer | (td_layer tx_purpose].

1

]

o

An unrecognized subsection ‘allowedLengthRange' is ignored. The allowed subsection names are - allowed5hap...

To view a line that has an error, click the row in the Annotation Browser.

Note: If the Annotation Browser is not visible, choose Window — Assistants —
Annotation Browser. The Annotation Browser appears docked at the lower edge of the
application window.

m The CIW lists warning messages.

Virtuoso® ICADYM18.1-64b - Log: /home/umap/CD5.log

File Tools Options Help

PARSER WARMNING at 1ir 123 coalumr ot Til 1ame s umap 20, tf
*HARNING* (Parser): extra ')' 1gnore
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Note: Consistency checking is done at the syntax level. The technology file is not checked
for completion.

Loading a Technology File into a Technology Library

To make the technology file available in the database, load it into an existing Virtuoso library
as follows:

1. Select alibrary from the list of accessible libraries in the Technology File combo box on
the toolbar.

N2

analogLib
basic

cdn20
cdn20_testing
cdsDefTechLib
smple

2. Click the adjacent Load Technology File button.

The technology file in the editor is loaded into the selected library. If the library already
contains a technology database, it is fully replaced.

If you want to merge changes to a technology database or load the technology file into a new
library, use the Load button in the Technology File Manager. For more information, see
Merging New ASCII Technology Data into an Existing Technology Library on page 94.

Environment Variables for the Techfile IDE

The . cdsenv file located at tools/dfII/etc/tools/techfileIDE includes the
following environment variables, which support the Techfile IDE.

Environment Variable Usage
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techfileIDE.parser
checkMonotonicViolations

Determines the way in which spacing tables are
checked for monotonic violations.

This variable can have one of the following
values:

Al1l: Spacing tables are checked for
monotonically increasing values. This is the
default value.

None: Spacing tables are not checked for
monotonic violations.

twoWidths: Only twoWidths spacing
tables are checked for monotonic violations.

widthLength: Only widthLength
spacing tables are checked for monotonic
violations.

techfileIDE.parser
ignoreUndefTechParams

When set to t, ignores undefined techParams,
which are useful when using incremental
technology databases. The default value is
nil.

June 2023
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Reusing Technology Data to Build a New Technology
Library

This section discusses the following topics:
m Creating an ASCII technology file from a technology library

m Copying a technology library to use as a basis for creating a new technology library

Creating an ASCII File from a Technology Library to Edit and Load
Changes

To obtain a writable ASCII technology file, you can dump all or a portion of a technology
database to an ASCII technology file. You can dump only the local technology database, not
the effective technology database.

Note: A dumped ASCII technology file differs in the following ways from the original ASCII
technology file that was compiled to create the technology library:

B It does not contain comments identified by semicolons (;) that were in the original ASCII
file, although it does contain comments made with the comment statement.

B It contains all of the data from originally included files and no include statements.

B [t contains any changes made in virtual memory and saved to disk during design
sessions.

There are the following reasons where the dump ASCII technology file is different from the
original ASCII technology file:

1. The original technology file has system reserved layer:

In the IC610 release, every single techLib became an ITDB where techLib inherits the
system reserved layers and other system specific information from cdsDefTechLib
and technology file load ignores this information from ASCII technology file.

Therefore, when the technology file is dumped again following the standard ITDB
convention, only the top level techLib which does not have the system reserved info is
dumped back.

2. The original technology file has a spacingTable in which all the rule value for all the
indexes of the table are not explicitly specified. Let's consider the example given below:
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Original technology file:

( minNumCut "Via8"
(( "width" nil nil ) 1)
(
0.5 2
1.0 4
)
)

) ;spacingTables

After Load/Dump Roundtrip:

( minNumCut "Via8"
(( "width" nil nil ) 1 )]

6 1

~ B O O ~
o U1 W
N

) ;spacingTables

In this case the minWidth of via8 layeris 0.36 but the minNumCut rule does not explicitly
specify how many cuts should be used when the width is 0. 36. Therefore, the technology file
loader estimates this rule and puts it into the techLib, which then gets dumped in the ASCI|I

technology file.

To create an ASCII technology file from a technology library, do the following:

1. From the Technology File Manager, choose Dump.
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The Dump Technology File form appears.

— Dump Technology File 2 ]

Technology Library cdsDefTechLib B

— Select All — Dump Empty Section Headers

controls
layerDefinitions
layerRules
siteDefs
viaDefs
packaging
viaspecs

constraintGroups

_ leRules

* | devices
— cdsVia — MPP _ waveguide
_ cdsGuardRing _ extractDevice __ ruleContact

__ User Defined Device

ASCII Technology File Browse...

Open in Techfile IDE {_;

m Cancel Defaults Apply . Help

For a description of this form, see Appendix A.
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2. From the Technology Library cyclic field, select the library from which to dump the
technology file.

3. Select the sections of the technology file that you want to dump.
Select Select All to dump all sections.

4. Inthe ASCII Technology File field, type the name of the ASCII file that you want to
create.

2

N\ Caution

It is safest to specify a new ASCII technology filename rather than
overwrite an existing technology file. An ASCII file produced with the
Dump command does not contain any of the comments or SKILL
programs that your original file might contain. You might need the
original ASCII technology file later.

5. By default, the technology file opens in the configured text editor. Select the Open in
Techfile IDE check box to open the file in the user-friendly Techfile IDE.

6. Click OK.
The ASCII file opens in a shell window. You can edit this file.

For more information about the syntax of the technology file, see the Virtuoso
Technology Data ASCII Files Reference.

After editing the ASCII file, you can compile and load it into the technology database in virtual
memory, choosing either to merge it with the current technology database or to replace the
current technology database with the new data. (For information on loading the technology
file and merging its technology data with the technology data already in the technology library
in virtual memory, see “Merging New ASCII Technology Data into an Existing Technology
Library” on page 94. For information on loading the technology file and replacing the
technology data in the technology library in virtual memory with the new technology file data,
see “Replacing Existing Technology Data in a Technology Library” on page 96.) Then, if

necessary, copy the changes in the ASCII file to your original annotated ASCII technology file.

/ Important

The dumper will dump all constructs that the current version of Virtuoso supports.
Any newer technology information or constraints are ignored.
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Copying a Technology Library to Use As a Basis for Creating a New
Technology Library

You can copy an entire technology library to use as a basis for creating a new technology
library. To do so, perform the following steps:

1. From the Technology File Manager, choose New.

The New Technology Library form appears.

New Technolegy Library

Technology Library Name

Load AsQl Technology Fie - Browse... J

(™

. Copy From Existing Technology Library
basic

. Reference Existing Technology Libraries cdn?@Base
cdnZ8FF
Directory (nonibrary directories) cdn2@FFBase

i |

SKILL
Source
test

fservers/scratch@3/mita/MPT
Design Manager: No DM
@D o sppy  Help
For a description of this form, see Appendix A.
2. Turn on the Copy From Existing Technology Library radio button.

3. From the Copy From Existing Technology Library list box, choose the technology
library to copy.

4. Inthe Technology Library Name field, type the path and name of the technology library
to create. (You can navigate your directory structure in the Directory list box.)

5. Click Apply or OK.

The software creates a copy of the selected technology library in the specified directory.
You can dump, edit, and recompile an ASCII technology file to alter the technology library
or you can edit technology data in virtual memory.
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Loading Technology Data into Virtual Memory

This section explains how to load data into virtual memory in two ways. With the Technology
File — Load command, you can merge technology data defined in an ASCII technology file
with the technology data already in the technology database in virtual memory or you can
replace the technology database in virtual memory with different technology data defined in
a technology file.

There are occasions when you must load your technology database into the most recent
version of the OpenAccess Data Model. In these situations, the technology database is
uprevved to the later version when read into virtual memory.

During your editing session you can save the technology database to disk at any time. All of
the edits are done in the later Data Model version and the output information reflects the new
version number. If you do not save during the session, you are asked if you want to save at
exit.

In the event that the same technology database is opened by multiple users at the same time,
the first user to open it, with write privileges, will obtain a writable copy of the technology
database in VM, and is given the option to save the technology for that session.

All other users are informed that their (up-revved in VM) copy of the technology database is
not writable at that time even though they have write permission to the technology database.

For technology databases that do not have write permission, a warning is displayed.

DataModel Version Considerations

For a technology database with an OpenAccess Data Model (DM) version less than DM3, the
technology database is revised up to DM3 in virtual memory (VM) because the relationship
between the referenced technology database cdsDefTechLib and the technology
database is set when the technology database is open in VM.

This reference relationship between the technology database and the cdsDefTechLib is
not retained after a save to disk. This means that the saved technology database does not
contain DM3 data even though the reference relationship in VM is still active.

While working in VM in the DM3 version, a message appears in the CIW similar to the
following:

\o INFO (TECH-150003): The technology database "techl" has been automatically
\o updated from revision 223500 (DM 0) to revision 226610 (DM 3)

\o in virtual memory. It will be opened in 'a' mode for you to save it to disk.

June 2023 93 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
Editing, Reusing, and Merging Technology File Data

Upon saving and querying the database using cdsPrintOAFeatures, it is confirmed that
the DM version is not DM3:
cdsPrintOAFeatures -1lib techl

Data model revision of tech techl: DMO

Merging New ASCII Technology Data into an Existing Technology Library

You can define new or edited technology data in an ASCII technology file and then merge that
data with an existing technology library by compiling and loading the new technology file
according to the following steps (refer to “Replacing Existing Technology Data in a Technology
Library” on page 96 for information on replacing the technology library). Merging new
technology data does not alter existing technology file data that is not specified in the ASCII
technology file being merged into the technology library.

Note: When loading a technology file in the Merge mode, all constraints in the technology
database are replaced with the constraints in the incoming technology file.

1. From the Technology File Manager, choose Load.
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The Load Technology File form appears.

Choose the technology library
into which to merge data.

Choose the ASCII
technology file
sections to load.

————®Technology Library

Type the name of the
ASCII technology file
to load.

Load Technology File

Browse...
o

ASCll Technology File || \
Classes __ Select All
_ controls _ layerDefinitions
_ layerRules _ siteDefs
— viaDefs _ packaging
_ devices __ wviaspecs
_ constraintGroups __ leRules

cdsDefTechLib |

o JU

> 2 Merge . Replace

Defaults

_Apply

Browse directories
and files.

Y

-

Help .

Choose Merge.

For a description of this form, see Appendix A.

2. Inthe ASCII Technology File field, type the name of the ASCII technology file you want

to compile and load.

3. Click the sections you want to compile and load from the ASCII technology file.

To load all sections, click Select All.

4. Fromthe Technology Library cyclic field, choose the technology library into which you

want to compile and load the ASCII technology file data.
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5. Click Merge.

Note: When you choose Merge, existing data specifications in the technology library
that are order-dependent are replaced. New functions that are order-dependent and
order-independent are appended to the existing data in the technology library in virtual
memory.

6. Click OK.

The software compiles the technology file and loads it into virtual memory. If your ASCII
file does not contain all of the sections you chose, a dialog box appears listing the
missing sections. Click OK to continue or Cancel to quit.

For information about when each section is compiled and when the process is finished, look
for messages in the DFIl CIW and in the techManager . 1og file. For example:

Compiling class ‘layerDefinitions’....

Compiling class ‘layerRules’....

Compiling class ‘constraintGroups’....
Technology file ‘~/xyz.tf’ loaded successfully.

Replacing Existing Technology Data in a Technology Library

You can define new or edited technology data in an ASCII technology file and then replace
an existing technology library by compiling and loading the new technology file according to

the following steps (refer to “Merging New ASCII Technology Data into an Existing Technology
Library” on page 94 for information on merging the technology data with the existing

technology library). Loading in replace mode removes existing technology data that is not
specified in the ASCII technology file being loaded to replace the technology library. Loading
in replace mode replaces the entire database with the data specified in the ASCII technology
file; any data not specified in the technology file but in the existing library is deleted from the
library.

Note: ConstraintGroups are always loaded in replace mode in OpenAccess.
1. From the Technology File Manager, choose Load.
The Load Technology File form appears.
For a description of this form, see Appendix A.

2. Inthe ASCII Technology file field, type the name of the ASCII technology file you want
to compile and load.

3. Click the sections you want to compile and load from the ASCII technology file.

To load all sections, click Select All.
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4. Fromthe Technology Library cyclic field, choose the technology library into which you
want to compile and load the ASCII technology file data.

5. Click Replace.

Note: When you choose Replace, the software replaces the entire technology library to
reflect the technology data defined in the replacement technology file.

6. Click OK.

The software compiles the technology file and loads it into virtual memory. If your ASCII
file does not contain all of the sections you chose, a dialog box appears listing the
missing sections. Click OK to continue or Cancel to quit.

For information about when each section is compiled and when the process is finished, look
for messages in the DFIl CIW and in the techManager . 1og file. For example:

Compiling class ‘layerDefinitions’....

Compiling class ‘layerRules’....

Compiling class ‘constraintGroups’....

Compiling class ‘viaDefs’....

Technology file ‘~/designl.tf’ loaded successfully.
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Discarding an Edited Technology Database from Virtual
Memory

If you have loaded an edited ASCII file to create the technology library you have been using
and have decided not to keep edits you have made during a design session, you can reload
the original ASCII technology file from disk to recreate the original library in virtual memory.

1. From the Technology File Manager, choose Discard.

The Discard Edits To Technology File form appears.

Discard Edits To Technology File

Technology Library analoglio ﬂ

m _ Lancel | Defaults | Apply /| Help
For a description of this form, see Appendix A.

2. Inthe Technology Library cyclic field, choose the library from which to discard your
edits.

3. Click OK.
The Discard Edits dialog box appears, asking you to confirm the discard and reload the
data saved on disk.

Technology File Discard Edits

/3y Isi OKto discard then restore the technology file 'te ch.db'
=1 in technclogy library 'analoglib' from the disk?

Mo | Help

4. Click Yes.

The technology library on disk is loaded into virtual memory, deleting any changes you
made since you last saved.

A message in the DFIlI CIW and in the techManager . 1og file indicates that the
command was successful.

Technology file ‘cellTechLib’ was restored successfully.
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Saving a Technology Library Edited in Virtual Memory to
Disk

To permanently save changes to a technology library edited in virtual memory, you must save
the library to disk.

1. From the Technology File Manager, choose Save.

The Save Technology File form appears.

Save Technology File

Technology Library analoglib ﬂ

m _ Lancel | Defaults | Apply | Help
For a description of this form, see Appendix A.

2. From the Technology Library cyclic field, choose the library to save.

3. Click OK.

A dialog box appears, asking you to confirm the save to disk. Click Yes.
The technology library in virtual memory is saved to disk.

Message boxes appear if you change technology data and then try to do anything that will
cause you to lose those changes if you do not save them. For example, when you quit the
software or apply layer display changes. The message boxes give you the opportunity to save

the changes or to proceed without saving.

For example, If you try to exit the software without saving your changes, the message box
shown below is displayed:

Save All

5ave the following data before closing?

Cellviews

L DesignLib compact_cell2 Iayouté

Al

Neone

m _ Lancel | Help

» To save the changes, click OK.

» Todiscard the changes, select None and click OK.
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6

Editing, Reusing, and Merging Display
Resources

This chapter discusses the following topics:

B Using Display Resource Manager
0 Opening Display Resources Tool Box
Q Using Display Resources Tool Box

a Editing Display Resources
O Merging Display Resource Files

B Using Display Resource Editor

Accessing Display Resource Data through Display Resource Editor
Deleting Display Resources
Loading a Display Resource File in Virtual Memory

Saving Display Resource Data to a File
Reloading Source Display Resource Files

O 0O 0O U 0O U

Setting Selection Display Colors and Dynamic Highlights

m Editing Display Resource Data with SKILL Functions
m Editing a Display Resource File
B Testing a Display Resource File
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Using Display Resource Manager

Display Resource Manager lets you manipulate display resources available in virtual memory
during a design session.

Opening Display Resources Tool Box

From the CIW menu bar, choose Tools — Display Resource Manager to open the Display
Resources Tool Box form.

4i Display Resources Tool Box | o] |_|i_)$|
File Help cadence
Edit... Merge...
T3 | I
I I

SKILL Function
techManagerOpenDisplayToolBox ()

Using Display Resources Tool Box

The Display Resources Tool Box form provides access to the following two commands:

B Edit: Opens the Display Resource Editor form. You can use this form to edit display
resources loaded in virtual memory, save your changes to a display resource file, or load
an existing display resource file to virtual memory. For more information, see Editing

Display Resources.

B Merge: Opens the Merge Display Resource Files form. You can use this form to merge
multiple display resource files into a single display resource file. For more information,
see Merging Display Resource Files.

Editing Display Resources
During a design session, you can edit display resources loaded in virtual memory, load an

existing display resource file into virtual memory, or create a new display resource file from
the data currently loaded in virtual memory.

June 2023 102 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.


../sktechfile/chap13_re_techManagerOpenDisplayToolBox.html

Virtuoso Technology Data User Guide
Editing, Reusing, and Merging Display Resources

To edit the display resources currently loaded in virtual memory, you can use the following
methods:

m Use the Display Resource Editor form to work with display resources. For example, you
can add and edit display packet definitions; add colors, stipple patterns, and line styles;
edit colors, stipple patterns, and lines styles; and add display devices you want to use
during a design session. For more information, see Using Display Resource Editor.

B Use the File — Load command to merge a customized display resource file with the
display resource data already loaded in virtual memory. For more information, see

Loading a Display Resource File in Virtual Memory.

m Use Cadence® SKILL® language functions to load a display resource file in virtual
memory and edit the display resources. See Editing Display Resource Data with SKILL
Functions for a summary of the SKILL functions available for manipulating display
resources.

You can save to a new display resource file on disk either all the display resource data
currently loaded in virtual memory or only the display resource data that you modified during
a design session. For more information, see Saving Display Resource Data to a File.

To reuse an existing display resource file to create a new one, create a copy of the existing
file and edit it in a text editor. The sequence in which this new file is loaded and used depends
on where you store it. For more information, see How Cadence Design Software Handles
Multiple Display Resource Files.

Forinformation about creating a new display resource file from scratch, see Display Resource
File Development.

Merging Display Resource Files

While working on a design, you can merge multiple display resource files into one file, and, if
required, load this file into virtual memory. During the merge operation, if a resource is defined
in more than one display resource file, its definition in the last merged file overrides any other
definitions. Therefore, to obtain the results that you want, you must be aware of the resources
defined in the various display resource files that you want to merge and the order in which
these files should be merged.
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The following example illustrates how the merge operation overwrites display resource
definitions that are defined differently in the display resource files being merged:

Files being merged, in order listed below

First file loaded forthe ——®»|firstlib/display.drf

merge. ( display white 255 255 255 )
( display silver 217 230 255)
( display cream 255 255 204 )
Second file merged. Its
definition of silver

. . — p»|secondlib/display.drf
overwrites the definition play

. ; ; ; ( display silver 220 233 252 )
of silver in the first file. ( display pink 255 191 242 )
( display magenta 255 0 254 )

Third file merged. Its
definition of magenta ——®»|thirdlib/display.drf

overwrites_the definition Qf ( display magenta 255 0 255 )
magenta in the second file.

Resultant merged file

mergedlib/display.drf

( display white 255 255 255
( display cream 255 255 204
( display silver 220 233 252
( display pink 255 191 242
( display magenta 255 O 255

Merging Multiple Display Resource Files

To merge multiple display resource files:
1. In the Display Resources Tool Box form, click Merge.

2. Click OK to close the message box that is displayed.
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The Merge Display Resource Files form is displayed.

_|| Merge Cisplay Resource Files(DRF) | 4 |_|i,$|

Select DRF to merge

From Library From File

Browse...

Add

hlerge DRFfiles in sequence

Delete

Destination DRF Browse...

M Load Merged DRF

m LCancel Lefaults Apply Help I
]

3. ldentify the files that you want to merge and the order in which you want to merge them.

Note: The order of selection is important. If a display resource is defined in more than
one file, its definition in the last merged file overwrites any other definition.

4. To select the files to merge, do one of the following for each file, starting with the file that
you want to be merged last:

Q Inthe From Library list box, select a library name. The name of the display resource
file stored in that library appears in the Merge DRF files in sequence list box,
along with the location where it is stored.

a Inthe From File field, specify a filename (you can click Browse to select the
required file) and click Add. The filename appears in the Merge DRF files in
sequence box.

Note: When you add a file, it is added to the bottom of the list in the Merge DRF files
in sequence list box. The listed files are merged from the bottom up. Consequently, the
file you add first is merged last and the file you add last is merged first.

5. In the Destination DRF field, specify the path and the name of the new file.
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Note: The file mustbe named display.drf, andif you want to automatically load this
file when you run the software, it must be saved to a location where the DFll initialization
process can read it. You must also take into account any other display.drf files
loaded at the time of initialization. For more information, see How Cadence Design

Software Handles Multiple Display Resource Files.

6. Ensure that the Load Merged DRF check box is selected (the default) if you want the
file to be automatically loaded into virtual memory after the merge operation is complete.

If you do not want to immediately view the results of the merge operation, you can load
the file later from the Display Resource Editor.

7. Click OK or Apply.

Using Display Resource Editor

Display Resource Editor (DRE) lets you edit the display resource data loaded in virtual
memory. Depending on your system setup, this data may be a combination of multiple display
resource files. For more information, see How Cadence Design Software Handles Multiple
Display Resource Files.

In the Display Resources Tool Box form, click Edit to open the Display Resource Editor form.
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The Display Resource Editor form is displayed.

Choose or create a
new display device.

Choose the
required View
Mode: All LPPs,
All Packets, All
Valid LPPs, or
Active Palette
Filtered LPP.

Contents of this
column depend on

the value selected in |

the Device list.

June 2023

Load, Save, and reinitialize
display resources; exit
Display Resource Editor.

Choose DRE Tool
from the Help menu.

Sort the LPP entries by
typing layer, purpose, fill
color, or outline color.

Select a Fill Style to view the fill
and outline colors, stipples, and
line styles associated with it.

T
=1 Display Resource Editor | d |J|_;\§|
Eile Help cadence
Device |display Packpt: m1 v
(i falid Lpps B Fill Color Outline Color Stipple Line Style Fill 5tyle
LgijkDQD B — — | |

—
seectrp————— |1 LWL B L) O (W E B —— ||
a —B- [ | ) [ | ) = Bl e e
Layer Purpose . = . = |||| % W
I
W iktan slot = 7 |R— A\
tal label = B B B WS B s _

W 1etan il 2 ——

. hietall boundary . . . . \\lh = N ——

B 1aetan pin | || EEIRESS Current:
B raetan net ] [ ] [

. Metal2 drawing <

W tetalz slot L | i & A\

B etz label B N ] ~J [

W r1eta fill S

| Metal2 baundary . . . .
ma» 2 B = =
— — \ Custom.. [ Custarn... | Custorn...
Select | Associations Greate Mew Packet | Madify Current Padket |
i Packet: m1 (Click the%sociations tab to view all LPPs in gpdk090 Iibrarf‘that use this packet) A_

L L

1

View a list of all L
associated with a
packet.
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The options shown in the figure below determine the view mode:

|
|

Eile Help

Device |display Packet: r
Fill Col
|AllValid LPPs

All Packets
AllWalid LPPs
Active Palette Filtered LPPs

B All LPPs: Displays all LPPs defined in the selected technology file, including system-
reserved LPPs. If a Palette is open, then the LPP selected in the Palette is automatically
selected in the DRE form.

B All Packets: Displays all display packets defined for the selected device.

m All Valid LPPs: Displays all valid LPPs for the selected technology file. If a Palette is
open, then the LPP selected in the Palette is automatically selected in the DRE form.

B Active Palette Filtered LPPs: Displays all LPPs displayed in the Palette, in the same
sequence. However, the LPP selected in the Palette is not selected automatically in the
DRE form.
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When the view mode is set to All Packets or Active Palette Filtered LPPs, the name of
the active technology library can be determined from the message that appears on the status
bar, as shown below.

_|| Display Resource Editar
Eile Help
Device |display Packet: Mimp_tlockage | Change fill style for rmore packet attribo
Outline Calor Line 5tyle
|All Packets B
Select Packet .
Q nimp_A B- ]
Packet Name OCIEL ——
D Mirnp_blockage | M N IRiRT (R 'R R R sl —
M nimp_boundary — - — s
Name of the active
technology library
Custom... Custom...
Select | Associations Create e, Packet
Packet: Mimp_blockage (Click the Associations tab to view all LPPs in gpdkd90 library that use this packet) I

Accessing Display Resource Data through Display Resource Editor

With Display Resource Editor, You can edit most, but not all, of the display resource data
loaded in virtual memory. The following is a list of search and editing functions that you can
perform with Display Resource Editor:

Finding a Display Packet or a Layer-Purpose Pair by Name
Editing a Display Packet Definition

Adding a Display Packet Definition

Editing a Display Packet Definition

Adding Color

Editing Color

Adding a Stipple Pattern

Editing a Stipple Pattern
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B Adding a Line Style

m Editing a Line Style
B Adding a Display Device
The following is a list of functions that you cannot perform with Display Resource Editor:

m Deleting Colors, Stipples, Line Styles, and Devices

B Deleting a Display Packet

To perform these functions, you must edit the display.drf file in a text editor or edit the
display resource data in virtual memory by using SKILL functions.

After you have edited the display resource data, you can perform the following functions by
using Display Resource Editor:

B Loading a Display Resource File in Virtual Memory

B Saving Display Resource Data to a File
B Reloading Source Display Resource Files
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Finding a Display Packet or a Layer-Purpose Pair by Name

To find a display packet with a specific name, type the name in the Search text box. As you
type each character, the list below is automatically updated to display the packets or layer-
purpose pairs that match the search string. Click the Clear button to cancel the filter.

4| Display Fesource Editor
Eile Help
Device |display B Packet: ml
) Fill Color Outline Color Stipple
|All Y alid LPPs B
|gpdkogn B — B X
Select LPP B
LQ metall B ~ . . —]
[ N | I E
hetall 2
B retan slot rri H 7
=I'-.'1etal'l label i [ ] [ ] WA
Metall fill 11 ] [
. hetall boundary  Met . . . . &\ =
B retann pin Met [ | [ | HEE=
B retan net T | | 4] [
H N H N &N
n R HNn AV X
nE HE
- I - — —
Custarm... A Custarm... A Custom.
Select | Associations Create Mew Packet

FPacket: m1 (Click the Associations tab to view all LPPs in gpdk090 library that use this packet)

Adding a Display Packet Definition

To add a new display packet definition:
1. In the Display Resource Editor form, select the required view mode as All Packets.

2. Select an existing display packet, and, in the right pane, select the Fill Color, Outline
Color, Stipple, and Line Style attributes that you want to set for the new display packet.

3. In the text box to the left of the Create New Packet button, type a name for the new
packet and click Create New Packet.

Note: The Create New Packet button is enabled when you type a name in the text box.

June 2023 111 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
Editing, Reusing, and Merging Display Resources

The new display packet is created and listed in the Packet Name list in the left pane. It
is also added to the display resource data loaded in virtual memory.

To save your changes to disk, use the Save As form. For more information, see Saving
Display Resource Data to a File.

Editing a Display Packet Definition

Display packets control how layers are displayed and plotted in designs. A display packet can
be common to many layers. When you change the definition of a display packet, all layers that
use that display packet are automatically updated.

To change a display packet definition loaded in virtual memory, do the following:

1. In the Display Resource Editor form, select the required view mode as All Packets.

2. Scroll down the list of packets or use the Search field to locate the required display

packet.

The Fill Color, Outline Color, Stipple, and Line Style attributes currently set for the
selected packet are highlighted in the right pane.

Note: You can also set the view mode to All LPPs, All Valid LPPs, or Active Palette
Filtered LPPs to select an LPP, if required. This displays in the right pane the attributes
of the display packet used by the selected LPP. Several LPPs can share the same display
packet. Therefore, when you change the display packet definition for one LPP, the
appearance of all other LPPs that use the display packet is updated. To view a list of
LPPs that use the same display packet, click the Associations tab.

. Select the required Fill Color, Outline Color, Stipple, and Line Style attributes for the
display packet.

. Click Modify Current Packet.

The display packet definition loaded in virtual memory is updated. The icon for the
display packet in the Display Resource Editor is also updated with the newly set
attributes. If a cellview is open, it is automatically updated.

To save your changes to disk, use the Save As form. For more information, see Saving
Display Resource Data to a File.
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Adding Color

To add a new color to the color set, do the following:

1.

In the Display Resource Editor form, click Custom in the Fill Color or Outline Color

column.

The Color Editor form is displayed, with the current color loaded in the swatch area.

_|| Colar Editar |_|i )\§|

| Color |

i 4
pink I
B magenta
B iime
tan
cyan
Current:
cadetBlue
. - .

FREEEN
NEEEEN
TR A NN

Custom colors

I_l_l_l_l_l_l_l_
B rumple |—|—|—|—|—|—|—|— sat 255 [ Greenn 0 H

Mal: 233 Elue: 0 B
B oreen Add to Custom Colors .

Bl hrrn =
H Create hiew | Ok | | Cancel | | Apply | | Help )

Hug: 0 Bed: 233

rodified:

If a color does not appear in the swatch area, see Virtuoso Studio Design
Environment User Guide for information about mapping colors.

In the text box to the left of the Create New button, type a name for the new color
click Create New. The new color is listed in the Color list above.

Note: The Create New button is enabled when you type a name in the text box.

and

Drag the slider up or down, or type in the Red, Green, and Blue fields the required

values, to create a new color.

The color corresponding to the specified values is displayed in the Modified swatch area.

Select the Blink check box to make the color a blinking color.

. Click Apply or Ok.

The new color is listed in the Display Resource Editor form. It is also added to the display

resource data loaded in virtual memory.
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To save your changes to disk, use the Save As form. For more information, see Saving
Display Resource Data to a File.

Editing Color

Fill and outline colors come from the same set of colors. To edit an existing color, do the
following:

1. In the Display Resource Editor form, select the required color and click Custom in the
Fill Color or Outline Color column.

The Color Editor form is displayed, with the selected color loaded in the swatch area. If

a color does not appear in the swatch area, see Virtuoso Studio Design Environment
User Guide for information about mapping colors.

2. Drag the sliders up or down, or type in the Red, Green, and Blue fields the required
values, to edit the color. The color corresponding to the specified values is displayed in
the Modified swatch area.

3. Select the Blink check box to make the color a blinking color.
4. Click Apply or Ok.

The new color is listed in the Display Resource Editor form. It is also added to the display
resource data loaded in virtual memory.

If a cellview is open, the layer information in the Palette is automatically updated. To update
the cellview, choose View — Redraw. To save your changes to disk, use the Save As form.

For more information, see Saving Display Resource Data to a File.
Adding a Stipple Pattern

To add a new stipple, do the following:

1. In the Display Resource Editor form, click Custom in the Stipple column.
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The Stipple Editor form is displayed.

o Stipple Editar |_|i,$|

Find:
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2. In the text box to the left of the Create New button, type a name for the new stipple and
click Create New. The new stipple is listed in the Stipple list above.

Note: The Create New button is enabled when you type a name in the text box.
3. From the grid resolutions listed under Size, select the required value.

4. Click the pixels in the grid until the Modified swatch area shows the required stipple
pattern.

O To clear all the pixels in the grid, click Clear.
Q Toinvert the pixel selection, click Invert.
5. Click Apply or Ok.

The new stipple is listed in the Display Resource Editor form. It is also added to the
display resource data loaded in virtual memory.

To save your changes to disk, use the Save As form. For more information, see Saving
Display Resource Data to a File.
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Editing a Stipple Pattern

To edit a stipple, do the following:

1. In the Display Resource Editor form, select the required stipple and click Custom in the
Stipple column.

The Stipple Editor form is displayed, with the selected stipple loaded in the swatch area.
Note: You cannot modify a reserved stipple.

2. Select a grid resolution from those listed under Size, if required, and click the pixels in
the grid until the Modified swatch area shows the required stipple pattern.

Q Toclear all pixels in the grid, click Clear.
Q Toinvert the pixel selection, click Invert.

Q To start again with the original pattern, click the stipple name in the Stipple list. You
can also select another stipple to edit, if required.

3. Click Apply or Ok.

The new stipple pattern is listed in the Display Resource Editor form. It is also added to
the display resource data loaded in virtual memory.

If a cellview is open, the layer information in the Palette is automatically updated. To update
the cellview, choose View — Redraw. To save your changes to disk, use the Save As form.

For more information, see Saving Display Resource Data to a File.

Adding a Line Style
To add a new line style, do the following:
1. In the Display Resource Editor form, click Custom in the Line Style column.

The Line Style Editor form is displayed.
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2. In the text box to the left of the Create New button, type a name for the new line style
and click Create New. The new line style is listed in the Line Style list above.

Note: The Create New button is enabled when you type a name in the text box.
3. In the Size field, specify the required grid resolution.
4. In the Thickness field, specify the required line thickness.

5. Click the pixels in the grid until the Modified swatch area shows the required line style
pattern.

O To clear all the pixels in the grid, click Clear.
Q Toinvert the pixel selection, click Invert.
6. Click Apply or Ok.

The new line style is listed in the Display Resource Editor form. It is also added to the
display resource data loaded in virtual memory.

To save your changes to disk, use the Save As form. For more information, see Saving
Display Resource Data to a File.

Editing a Line Style

To edit a line style, do the following:

1. In the Display Resource Editor form, select the required line style and click Custom in
the Line Style column.
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The Line Style Editor form is displayed, with the selected line style loaded in the swatch
area.

Note: You cannot modify a reserved line style.

2. Inthe Size field, specify a grid resolution, and in the Thickness field, specify the line
thickness, if required, and click the pixels in the grid until the Modified swatch area
shows the required line style pattern.

Q To clear all pixels in the grid, click Clear.
Q Toinvert the pixel selection, click Invert.

Q To start again with the original pattern, click the line style name in the Line Style
list. You can also select another line style to edit, if required.

3. Click Apply or Ok.

The new line style is listed in the Display Resource Editor form. It is also added to the
display resource data loaded in virtual memory.

If a cellview is open, the layer information in the Palette is automatically updated. To update
the cellview, choose View — Redraw. To save your changes to disk, use the Save As form.

For more information, see Saving Display Resource Data to a File.

Adding a Display Device

A display device is a piece of hardware, such as a monitor or a plotter, which you use to
display, plot, or print designs. You can define a display packet to appear differently on different
display devices. The table below lists commonly used display devices.

For information about setting up plotters, refer to the Plotter Configuration User Guide.

Device Name Type

display Color monitors

hp6 Hewlett-Packard 6-carousel pen plotters

hp8 Hewlett-Packard 8-carousel pen plotters

psb PostScript black-and-white plotters

versatecb Versatec and CalComp black-and-white plotters

versatecc Versatec and CalComp color plotters

XBlackWhite Black-and-white X Window System monitors
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Device Name Type

X4PlaneColor 4-plane color X Window System monitors

To add a display device, do the following:

1. From the Device list, choose Add New.

|

Eile Help

Device |display n Pact

Al Packe

display

Select Packet

a B-

| Packet HName | I
|§| rmwell_net I
- |

2. In the text box that is displayed, type the new device name.

-
Eile Help
Cevice [l i X | Pact
L]
|All Packets B
Select Packet
a 8-
| Packet Name | I
E‘ mwell_net I
- |

3. Press Enter.

The new display device is added to the Device list and set as the active device.
To save your changes to disk, use the Save As form. For more information, see Saving
Display Resource Data to a File.
Deleting Display Resources

You must always exercise caution while deleting display resources because the display
resource that you delete could be in use in multiple technology libraries and designs.

June 2023 119 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
Editing, Reusing, and Merging Display Resources

Deleting Colors, Stipples, Line Styles, and Devices

Before you delete a display resource such as a color, stipple, or line style, consider the
following:

Display packets are defined by a set of display resources. If you delete a display
resource, the display packets using that display resource become invalid, as do all the
layers that use those display packets. To preserve affected display packets, you must
update the display packet definitions to include an existing display resource.

Because the system merges several source display resource files to create the display
resource data you use, the color, stipple, or line style resource that you want to delete
may exist in more than one source display resource file. It might even be defined
differently in different source files. To completely delete the display resource, you must
delete it from all source display resource files.

You can create display resource files in your home directory for personal use. If the data in
these files overwrites the default data, you may need to delete these personal display
resource files and reinitialize the display resource data.

Finding Display Packets Affected by Deleting a Display Resource

To determine which display packets are affected by deleting a display resource, do the
following:

1. Save all the display resource data currently loaded in virtual memory. For more

information, see Saving Display Resource Data to a File.

. In a text editor, open the file that you just created and search for the name of the display

resource that you want to delete.
Note: Line styles and stipples can have the same name.
The following figures show samples of display resource definitions:

Q A color definition

; ( DisplayName ColorsName Red Green Blue )
( display yellow 255 255 0 )
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Q A stipple definition

; ( Displayname StippleName Bitmap

( display dots ( (0100010001 000100)
(0000000O0O0O0DO0O0OOO0O0O0)
(000100010001 0001)
(00000000O0ODO0ODOO0O0O0)
(0000000O0O0O0DO0O0OODO0O0O0)
(000100010001 0001)
(0000000O0O00ODO0ODOO0O0O0)
(01 0001000100010 0)
(000000O0OO0OOO0COOO0OO0)
(000100010001 0001)
(0O000000O0O0O0DO0O0OOO0O0O0)

) )
0 Aline style definition
; ( DisplayName LineStyle Size Pattern
( display wide 1 (1101011101))

3. Search forthe display resource name again to locate a display packet definition that uses
the display resource.

A display packet definition

; ( DisplayName PacketName Stipple LineStyle Fill Outline )
( display grayslashwide slash wide gray gray )

4. Note down the name of the display packet.

5. Repeat steps 6, 7, and 8 until you have located all the display resource definitions that
use the display resources that you want to delete.

6. Exit the text editor.

Deleting a Display Resource from a Display Resource File

Do the following for each source display resource file that you want to edit.

Note: If you make a change to a local display resource file or to a display resource file in your
design management system, you need to inform the designers who use that design hierarchy.

1. In a text editor, open the display resource file.
2. Search for the name of the display resource to delete.

3. Delete the definition of the display resource.
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For example, to delete the wide line style, delete the definition starting from the opening
parenthesis through the closing parenthesis.

; ( DisplayName LineStyle Size Pattern )
( display wide 1 (L1 01011101))

4. For each display packet that uses the display resource just deleted, replace the deleted
display resource with an existing display resource.

For example, you may want to replace the wide line style with the solid line style, as
shown below:

; ( DisplayName PacketName Stipple LineStyle Fill Outline)
; ( display grayslashwide slash wide gray gray)
( display grayslashwide slash solid gray gray)

For information about locating all such display packet names, see Finding Display
Packets Affected by Deleting a Display Resource.

5. Save the file and exit the text editor.

6. Repeat this procedure for all display resource files from which you want to delete a
display resource.

7. Broadcast your changes to all users of your design hierarchy.

The following is a sample broadcast message:

Notice of technology change:

The line style “wide” has been deleted from the design hierarchy.
Display packets using this line style have been updated to use the
“solid” line style. (Display packets determine how your layers appear
on screen and in your plots.)

If you use a display resource file in your home directory or work area,
please update your file.

If you need assistance call John Doe at 3340.

Note: You can also use SKILL functions to delete display resources in virtual memory. For
more information, see Editing Display Resource Data with SKILL Functions.
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Deleting a Display Packet

Technology files reference display packet names. Therefore, before you delete a display
packet, ensure that your technology files do not reference that display packet. As a
precaution, consider leaving unused display packets in your display resource file for later use.

» If you are sure about deleting a display packet, open the source display resource file in
a text editor and delete the required display packet definition.

To refresh the display resource data during a design session, rerun the software, or, in
the Display Resource Editor, choose File — Reinitialize. For more information about

reinitializing display resource data, see Reloading Source Display Resource Files.

Note: You can also use SKILL functions to delete display resources in virtual memory. For
more information, see Editing Display Resource Data with SKILL Functions.

Loading a Display Resource File in Virtual Memory

When you load a display resource file, the data in the file is merged with the data that is
already loaded in virtual memory. To merge additional display resource data with the display
resource data in virtual memory, perform the following steps:

1. In the Display Resource Editor form, choose File — Load.
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The Open form is displayed.
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2. Select a file to load.

3. Inthe Mode group box, choose Merge.

To replace the display resource data in virtual memory, choose Replace.

4. Click Open.

The selected file is loaded into virtual memory and Display Resource Editor is updated
with the display resource data from the selected file. If a cellview is open, choose View

— Redraw to update the cellview.

However, if you have any unsaved changes, you are prompted to save your changes first.
For more information about how to save the changes made to the display resource data

in virtual memory, see Saving Display Resource Data to a File.

Saving Display Resource Data to a File

You can save the display resource data loaded in virtual memory to a text file that you can
use in future sessions. Additionally, you can save either all the display resource data or only
the changes that you made during a design session. To use the new display resource file in
a design session in future, you can place the file in your home directory or in the directory

June 2023 124
© 2023 Cadence Design Systems, Inc.

Product Version 1C23.1



Virtuoso Technology Data User Guide
Editing, Reusing, and Merging Display Resources

from which you run the software. By placing the customized display resource data in your
home directory, you have control over how your designs appear on screen and in plots.

Note: If you save all the display resource data available in virtual memory, the saved file
contains all the display resource data loaded at the start of the software session plus the
changes made during the session. In this case, you may want to edit the saved file to include
only the data you need before you place the file in your home directory. For more information,

see Editing a Display Resource File.
To save to afile the display resource data currently loaded in virtual memory, do the following:
1. In the Display Resource Editor form, choose File — Save.

The Save As form is displayed.
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2. Select the directory to which you want to save the file, and in the File name text box,
specify a name for the file.

3. Ensurethatthe Save Change check box is deselected if you want to save all the display
resource data currently loaded in virtual memory. To save only the display resource data
modified during the current design session, select the Save Change check box.

4. Click Save.

A display resource file with the specified name is created.
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You can now do one of the following:
m Edit the saved file. For more information, see Editing a Display Resource File.

B Add the file to a location from which the file is automatically loaded every time you run

the software. For more information, see How Cadence Design Software Handles Multiple
Display Resource Files.

B Load the file manually. For more information, see Merging Display Resource Files.

m Discard the edits made during the current session by reloading the original display
resource data. For more information, see Reloading Source Display Resource Files.

If you did not save your changes while exiting Display Resource Editor (or if you made
changes using SKILL functions), the Save Display Information form, shown below, is
displayed when you exit Virtuoso. Type a filename in the File Name field and click OK to save
your changes, or click Cancel to discard your changes.

4| Save Display Information | o |_|i}$|

You have edited the way your layers appear. The layer
display inforrmation is stored in a display.def file.

Do youwant to save your changesy

To save your changes, type afile name and click OK.

To continue without saving, click Cancel.

File Mame [| l

T m LCancel I:lel|:: T

If you do not want this form to be displayed when you exit Virtuoso, set the
drmSuppressSaveDialogBox to t in the CIW, as shown below. As a result, any changes
that you have made are automatically discarded.

envSetVal ("layout" "drmSuppressSaveDialogBox" 'boolean t)

The default value of this environment variable is nil. You can also include it in the . cdsenv
file in your home directory or in the . cdsinit file.

Reloading Source Display Resource Files

If you modified the display resource data in your current design session and now want to
reload the data you started with, do the following:

1. In the Display Resource Editor, choose File — Reinitialize.
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2. In the dialog box that is displayed, click OK.

| 4i DRE Reinitialize i}&”

"'T}'\. Do you really want to reinitialize?

Cancel

The source display resource files on disk are loaded into virtual memory in sequence.
For more information, see How Cadence Design Software Handles Multiple Display
Resource Files.
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Setting Selection Display Colors and Dynamic Highlights

You can specify different colors to distinguish between selected and unselected objects on
the same layer. You can also choose to specify the dynamicHilight display packet to
dynamically highlight objects in the design.

Setting Selection Display Colors

If the useSelectDeviceForSelectionDisplay environment variable is set to t, the
select andhierSelect devices, if defined, determine the display attributes of the selected
objects. The hierSelect device lets you use different display packets for hierarchical
objects such as instances and vias. The default value of this environment variable is nil.

envSetVal ("graphic" "useSelectDeviceForSelectionDisplay" 'boolean t)

If the environment variable is set to t, but the select and hierSelect devices are not
found, the default display device is used. You can add the select and hierSelect
devices either by using the Display Resource Editor form or by including them in the
drDefineDisplay section of the display.drf file.

Setting Dynamic Highlights

If you set the useDynamicHilightPacket environment variable to t, a packet named
dynamicHilight, which determines how dynamic highlights around objects appear, is
automatically created when you first dynamically highlight an object. However, this packet is
not saved automatically in display.drf.

envSetVal ("graphic" "useDynamicHilightPacket" 'boolean t)

If you save this packet, it is available in Display Resource Editor even when the environment
variable is settonil.

The useDynamicHilightPacket environment variable is also defined in the "layout"
partition. As a result, the appearance of the dynamic highlights in layout windows can be
different from that in other graphic applications.

envSetVal ("layout" "useDynamicHilightPacket" 'boolean t)

The default value of this environment variable isnil.
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Editing Display Resource Data with SKILL Functions

The following table lists the SKILL functions that return information and operate on display

resource data:

SKILL Function

Description

drDeleteDisplay

drDeleteColor

drDeletel.ineStyle
drDeletePacket

drDeleteStipple

drDumpDrf

drFindPacket

drGetColor

drGetDisplay

drGetDisplayIdlist

drGetDisplayName

drGetDisplayNamel.ist

drGetLineStyle

June 2023
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Deletes the specified display device from virtual memory.

Deletes the definition of the specified color for the specified
display device from virtual memory.

Deletes the specified line style from virtual memory.

Deletes the definition of the specified display packet for the
specified display device from virtual memory.

Deletes the definition of the specified stipple for the
specified display device from virtual memory.

Dumps to a file either all the display resource data in virtual
memory or only the changes made in virtual memory.

Reads virtual memory and returns a list of attributes of the
specified display packet for the specified display device.

Reads virtual memory and returns the display device, the
color name, and the red, green, blue, and blink values for
the specified color.

Reads virtual memory and returns the display device
identifier of the specified display device name.

Reads virtual memory and returns a complete list of display
device identifiers.

Reads virtual memory and returns the display device name
of the specified display device identifier.

Reads virtual memory and returns a complete list of display
device names.

Reads virtual memory and returns the display device name
and the line style name, thickness, and pattern for the
specified line style.
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SKILL Function Description

drGetlLineStyvleIndexByName

Reads virtual memory and returns the line style index
number for the specified line style for the specified display
device.

drGetPacket Reads virtual memory and returns the definition of the
specified display packet for the specified display device.

drGetPacketList Reads virtual memory and returns a list of display packets
defined for the specified display device.

drGetPacketAlias Reads virtual memory and returns a list of display packets
aliased to the specified display packet.

drGetPacketFillStyle Reads virtual memory and returns the fill style number of
the specified display packet for the specified display device.

drGetStipple Reads virtual memory and returns the display device name
and the stipple name, width, height, and pattern for the
specified stipple.

drGetStippleIndexByName

Reads virtual memory and returns the stipple index number
for the specified stipple name.

drLoadDrf Loads the display resource file (usually named
display.drf) from any location.

drSetPacket Updates in virtual memory the value of the specified display
packet for the specified display device.

For more information about these SKILL functions, see Virtuoso Technology Data SKILL
Reference.
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Editing a Display Resource File

You can edit in a text editor a display resource file, which you had saved earlier, to retain only
the customized display resources. For this, do the following:

—h

. Create a backup copy of the file.
2. In a text editor, open the original copy of the file.
3. Insert comments in the file to keep a record of the reason for customization and the

details of the customized data, as shown below:

; Created 1/24/15 for Emerald project.
; Changed red color to look tan.

4. Delete all lines except those defining the display resources that you had customized. You
can choose to preserve the original display device, color, stipple, line style, and display
packet definitions as comments.

0 Customizing a display device

Defining function Comment line indicating
syntax
drDefineDisplay (
; ( DisplayName #Colors #Stipple #LineStyles)
( my plotter 52 32 32 )
) -

Closing parenthesis

Display device definition

a Customizing a color

Defining function Comment line indicating
syntax
drDefineColor (
; ( DisplayName ColorName Red Green Blue )
( display red 255 230 192 )

) -

Closing parenthesis Color definition
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Q Customizing a stipple

Defining function Comment line indicating
syntax

drDefineStipple (

; ( DisplayName StippleName Bitmap )
( display stripes ( (1 1

) -

— Stipple definition; stipple definitions can
run into several lines.

Closing parenthesis

Q Customizing a line style

Defining function Comment line indicating
syntax
drDefineLineStyle (
; ( DisplayName LineStyle Size Pattern )
( display fuzzy 4 (L1 01 01 01) )
) -&

Closing parenthesis Line style definition

0 Customizing a display packet

Defining function Comment line indicating
syntax
drDefinePacket (
; (Display PacketName Stipple LineStyle Fill Outline)
(display blueHash SB Hash solid blue blueBlink)
) -

Closing parenthesis —— Display packet definition

5. Save the changes and exit the text editor.

6. Test the customized resource data file. For more information, see Testing a Display
Resource File.
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7. After verifying that the customized display resource definitions work as expected, do one
of the following:

Q Paste the customized display resource definitions into a source display resource file.

For more information, see How Cadence Design Software Handles Multiple Display
Resource Files.

Q Place the file in your home directory or work area directory.

As a result, your changes are automatically loaded every time you run the software.

Testing a Display Resource File

To test a display resource data file, do the following:
1. In the Display Resource Editor form, choose File — Reinitialize.
2. In the dialog box that is displayed, click OK.

The source display resource files on disk are reloaded into virtual memory in sequence.

For more information, see How Cadence Design Software Handles Multiple Display
Resource Files.

3. Choose File — Load.

The Open form is displayed.
4. In the File name field, type the name of the file that you edited.
5. Click Open.

If there are errors in your file, messages are displayed in CIW and in the
techManager . log file.

6. Open a cellview and look for objects that use the customized display resources.
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Defining and Installing Devices

This chapter discusses the following:

B Bringing up the Install Device Form on page 136

m Guard Rings on page 138

About Guard Rings on page 138

About the Install Device Form for Guard Rings on page 142
Defining and Installing a New Guard Ring on page 150

Defining a New Guard Ring from an Existing Guard Ring on page 157

Modifying an Existing Guard Ring on page 159

o 0O 0O U 0O O

Deleting a Guard Ring on page 160
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Bringing up the Install Device Form

To bring up the Install Device form to begin defining a device,
1. From the CIW, choose Tools — Technology File Manager.
The Technology File Manager form is displayed.

—|  Technology File Manager | .| _i| :¢|
File Help cadence
Applications
: Edit Techfile... TechDBE Checker

F -
Manager
Mew... Attach...
L™ A A
Load... Cump...
L™ A A
Save... Discard...
L™ A A

Set Reference...

Utilities

Install Device... Guard Ring...

Graph...
L

1 ——

2. From the Technology File Manager form, choose Install Device.
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The Install Device form appears.

= Install Cevice | 4 |J

Technology Library | 1ib ‘ | Yiew Device Canfiguration

Device Ta,lpe quardRinq Mame LHl_HEl B l\DE'EtE}

Layers »

Rule __ Stretch Handles Farameter Defaults

Diffusion LW I
Contact | |‘i.Fia1 |drw | H
I

hletal L. Metal® |dcw H

L add Implant Layer
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Guard Rings

This section covers the following topics:

About Guard Rings on page 138

About the Install Device Form for Guard Rings on page 142
Defining and Installing a New Guard Ring on page 150

Defining a New Guard Ring from an Existing Guard Ring on page 157

Modifying an Existing Guard Ring on page 159
Deleting a Guard Ring on page 160

About Guard Rings

Guard rings are a special type of ROD multipart path that are used to encircle one or more
objects, e.g. devices or device chains. They are intended to be either p-diffusion or n-
diffusion.

Note: You can find detailed information about multipart paths in Chapter 10 of the Virtuoso
Layout Editor User Guide entitled “Creating and Editing Multipart Paths”. However, this level
of detail is not necessary in order to successfully install or create guard rings.

Guard rings are displayed in the Install Device form consist of the following parts:
m Diffusion layer

This layer is the master path. It is an ordinary path with flush or offset ends that must
enclose all other parts of the guard ring, except the implant layer when one is required.
It is recommended that you choose a p-diffusion or n-diffusion, or another type of
diffusion, for the Diffusion layer field. A master path extending outside of an offset
subpath, or which is wide compared to the objects which it will enclose, will require a
larger Enclosed by value on the Create Guard Ring form.

B Metal layer

This layer is an offset subpath. The layer specified for the Metal layer cyclic field
encloses the vias (set of subrectangles), which are centered within the Metal layer. You
can specify a positive or negative offset. The offset is measured from the centerline of
the Diffusion layer to the centerline of the Metal layer. The Metal layer is entirely
enclosed by the Diffusion layer.
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m Contact layer

This layer is the set of subrectangles, which are vias. The layer specified for the Contact
layer cyclic field is entirely enclosed by the Metal and the Diffusion layer; the vias are
centered within the Metal layer. It is recommended that you choose a via layer for the
Contact layer field, with its function defined as cut or 11i.

® Implant layer

This layer is the second, optional, offset subpath. You can define only one implant layer
for a guard ring. When specified, the layer chosen for the Implant1 layer cyclic field must
entirely enclose the Diffusion layer. It is recommended that you choose an implant layer
for the Implant1 layer field, with its function defined as nplus or pplus.

For example, the guard ring shown below consists of a master path on a diffusion layer, a
subpath on a metal layer, and a set of subrectangles on a via layer. The centerlines of all three
are coincident; the diffusion layer encloses the metal layer, which encloses the vias.

This line shows where

the ends of the guard Diffusion layer is the

ring abut. / master path enclosing
the metal layer.

Metal layer is the
subpath enclosing
the subrectangles.

via layer is the

set of subrectangles.
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An example of a guard ring with the metal layer (and therefore, also the vias) offset from the
diffusion layer by a positive number is shown below.

Centerline of diffusion | |
layer (master path) | |

Diffusion layer is the
master path enclosing
the Metal layer.

Metal layer is the
subpath enclosing
the subrectangles.

via layer is the
set of subrectangles.

The offset is measured from the centerline of the diffusion layer (which is behind the metal
layer) to the centerline of the metal layer.

Diffusion layer
Metal layer

Metal centerline

Diffusion centerline

Diffusion layer
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The system creates guard rings in a clockwise direction, starting at the center of the longest
side for polygons, top or left longest side for rectangles, and center of the left side for squares.

Ends here. Starts here.
—\/7

A

-

Guard rings are a limited, special type of multipart path (MPP.) The technology file associated
with the library you are using might contain templates for guard rings and other types of
MPPs. When you select guardRing for Device Type on the Install Device form, the names
of MPP templates defined in your technology file that match guard ring specifications (a
master path with truncate or extend ends, one set of subrectangles, and one or two offset
subpaths, on any layers) appear in the Name field.

Note: Guard ring templates that include path extensions might be included in the list of guard
rings in the Name field. The system lets you use these guard rings, but recalculates the
extensions.
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About the Install Device Form for Guard Rings

—! Install Device | a |J _;5|
Technology Library | 1ih ' = Wiew Device Configuration "
Device Type quardRing Name M1 M2 B Delete)
Layers # Rule _ Stretch Handles Farameter Defaults _

Diffusion _W '
s

Contact | |via1 |drw| B
s

Metal (lretalz [acv | B
%

add Implant Layer

b

| Sancel JI Apply I Help

Technology Library sets the library containing guard ring templates you want to view, or in
which you want to install a new or modified guard ring template. You can view guard ring
templates whether a library is editable or not; when a library is not editable, the OK and Apply
buttons are grayed out. To define a new guard ring or modify an existing guard ring, select an
editable library (the OK and Apply buttons are active).

View Device Configuration lets you display a small window showing the guard ring
configuration. This button is active when all required rules are entered in the form or defined
in the technology file. You can click this button to display or refresh the image of the current
guard ring configuration.

Device Type lets you select the kind of device you want to view, update, or install; for guard
rings, you would select guardRing. When you select guardRing, the form changes to
display the fields appropriate for guard rings.

Name lets you see the names of the guard ring templates defined in your technology file.
These guard rings consist of: one master path with flush or offset ends, one or two offset
subpaths, and one set of subrectangles.

This form also lets you define a new guard ring template by typing a unique name in the
Name field and entering or changing the values for the other fields as desired. When you
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define a new guard ring and click Apply or OK to install it, the system saves the new template
to the technology file in virtual memory.

Delete lets you remove the guard ring template from your technology file from virtual
memory. You will be asked whether you want to save your technology file on disk when you
click OK or Cancel.

Layers The Layers button is turned on by default when the Install Device form first appears.
The lower portion of the form shows the layers defined for the selected device.

For guard rings, the layer fields are labeled Diffusion, Contact, and Metal. Each of three
fields is associated with a specific part of the guard ring, as follows:

Diffusion lets you see or choose the layer for the diffusion layer (master path).
Contact lets you see or choose the layer for the via (set of subrectangles).

Metal lets you see or choose the layer for the offset subpath that surrounds the set of
subrectangles.

Add Implant Layer displays a new section at the bottom of the Install Device form that
allows you to see or define an implant layer to enclose the diffusion. Defining an implant layer
is optional. When you click Add Implant Layer, the software displays the following section
at the end of the Install Device form:

Add Implant Layer

ImplantT Beinp dy B Enclosing Diffusion
L

Celete

JCancel [i Apply | Help

Implant1 identifies the layer as an implant layer; this cyclic field lets you see or choose
the implant layer to enclose the diffusion. You can only define one implant layer for a
guard ring.

When you are defining a new guard ring, you might need to define an implant layer
around the diffusion, depending on the material you chose for the diffusion (master path).
For example, if your technology file does not contain n-diffusion or p-diffusion layers, you
will need an implant layer.

Enclosing Diffusion tells you that the implant layer encloses the diffusion layer.
Delete lets you delete the implant layer for the current guard ring.
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Rules displays the Rules Browser window and redraws the lower part of the Install Device
form to show the process design rules for the layers you specified with the Layers option. For
example, the Rules section might look like this:

=] Install Device | - |J ;\Q|
Technology Library | Lik n » Wiew Device Configuration "
Device Type quardRing e 112 ' L
Layers __ Rule » stretch Handles Farameter Defaults _
Width Length TechfileDefault
Yial Dimensions 0. 1400 0. 1400 v
Yial Spacing 0. 1500 v
hetalz Offset n.o
FAetall Width 0. 1500
Fdetals Width 0. 1500
Fimp Width 0. 2400
LCanceth.ﬂ.pplyJ HE'F_;

The top of the Rules section lets you see, enter, or change the values for Dimensions
and Spacing. When Techfile Default is on, the values match the defaults in the
technology file; when Techfile Defaultis off, the values do not match the defaults in the
technology file. When the values are blank, there are no default values defined in the
technology file.

layerName Dimensions specifies the width and length of vias on the layer
specified for Contact in the Layers section. In the example above, this rule states
that the size of vias is 0.1400 user units wide and 0.1400 user units long. Techfile
Default indicates that these values match the default minwidth values in the
technology file. You can change the via width and length to less than the technology
file default value, and the form will not reset to the technology file value.

layerName Spacing specifies the space between vias on the layer specified for
Via. In the example above, this rule states that the spacing between vias is 0.1500
user units. Techfile Default is on to indicate that this value matches the default
minSpacing value in the technology file.
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Techfile Default indicates whether the values currently displayed for the
Dimensions and Spacing rules match the default values in your technology file.
When the Techfile Default field is on, the values match.

When you enter or change to a value that does not match the default value in the
technology file, and click anywhere else in the Install Device form, Techfile Default
turns off to indicate that the value does not match the default value in the technology
file. To restore the default values from the technology file for the Dimensions or
Spacing fields, turn on Techfile Default.

The center of the Rules section displays the names of Diffusion or Metal enclosing via
rules, if they are not defined in the technology file. The values are blank; you must enter
a value for all missing rules.

missingRule is the name of a required enclosure rule that does not have a default
value defined in the technology file. In the example above, the Oxide Enclosing
Via2 and Metal1 Enclosing ViaZ2 constraint fields are blank, meaning that there
are no rules defined in the technology file for the layers enclosing Via2.

Note: After you enter values and click OK or Apply to save to the technology file in
virtual memory, the missingRule fields are no longer displayed in the Rules
section.

The bottom of the Rules section lets you see, enter, or change the values for Offset and
Width fields.

For the Width fields, the system provides default values representing the minimum
values required, calculated based on the via and enclosure layers. If you change values
or enter new values and click OK or Apply, it verifies that the values of these fields are
large enough to conform to the rules for guard rings: Metal layer encloses Via layer,
Diffusion layer encloses Metal layer, and if there is an implant layer, Implant1 layer
encloses Diffusion layer.

June 2023

layerName Offset specifies the distance between the centerline of the Metallayer
(offset subpath) from the centerline of the Diffusion layer (master path). You can
specify a positive or negative offset. The default is zero, meaning that the centerlines
are coincident.

layerName Width specifies the width of the Diffusion layer (master path)
specified in the Layers section.

layerName Width specifies the width of the Metal layer (offset subpath) specified
in the Layers section.

layerName Width specifies the width of the Implant1 layer (offset subpath), when
an Implanti layer is specified in the Layers section.
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Adding or Modifying Rules: System Verification

The system performs the following verification for the Rules section:

B When you click the View Device Configuration button, the system verifies that values
have been entered for all blank fields. If a value is blank, the system displays a dialog
box, stating that the rule must be specified; for example:

("diff" "drawing") Over ("cont" "drawing") Enclosure Rule must be specified.

m  When you type a new or different value into the input field for the Offset or Width rules
in the bottom part of the Rules section, and either click in a different Rules input field or
click Apply or OK (or Cancel after having clicked Apply), the system compares the
values for the required rules, and verifies that:

Q The value for every rule is a multiple of the manufacturing grid in user units.

Q The width of the Metal layer surrounding the set of subrectangles on the Contact
layer is equal to or greater than the width of the set of subrectangles, plus two times
the metal-to-via enclosure rule from the technology file:

Metal layer width > via layer width + (metal-to-via enclosure rule x 2)

Q The width of the Diffusion layer surrounding the Metal layer is equal to or greater
than the width of the Metal layer, plus two times the diffusion-to-via enclosure rule
from the technology file:

Diffusion layer width >
via layer width + (diffusion-to-via enclosure rule x 2)

Q The width of the Diffusion layer is greater than or equal to the width of the Metal
layer.

Q Ifthereisan Implanti layer, the width of the Implant1 layer is greater than or equal
to the width of the Diffusion layer.

If the values do not pass the verification, the system adjusts the widths of the layers and
replaces the numbers in the input fields so that they satisfy the rules, as described above.
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Rules Browser Window

The Rules Browser window lets you see how design rules are applied graphically, using a
double-ended arrow. The rules Browser is not an accurate picture of the current guard ring.
For an accurate picture, see the View Device Configuration Window on page 148.

If you specified diff, cont, and metall for layers, then the picture in the Rules Browser
window might look like as shown below:

— Fules Browser | 4 |J _fél

cadence

iy | =

When you click in an design rule input field, the system shows you how the design rule is
being measured by displaying double-ended arrows in the Rules Browser. For example, for
diff Enclosing cont, the arrows look like this:

Arrows showing
diff Enclosing cont — ot

\\
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View Device Configuration Window

The View Device Configuration button lets you display a small window showing the guard ring
configuration. When any rule information is missing, clicking on this button displays a dialog
box saying that you must specify the missing rule. When all required information is present,
clicking on this button displays or refreshes the image of the guard ring configuration.

In the example of the guard ring with diff, cont, and metall specified for layers, the View
Device Configuration window might look like this:

Parameter Defaults lets you see and change whether the Diffusion layer (master path)
guard ring is choppable and the spacing method for vias. When you turn on Parameter
Defaults, the lower part of the Install Device form is replaced with the following fields:

= Install Device | £ |J _,€|
Technology Library | 1ib ‘ . Wiew Device Configuration
i [ - " MName dringl Delete

Device Type quardRing |guardring ' \&Eieey
Layers RLlE jud atretch Handles Farameter Defaults  »
Diffusion Path Choppahble L

Contact Spacing Methad distribute n

L cancel J| Apply Ji Help
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Diffusion Path Choppable lets you make the Diffusionlayer (master path) choppable
(on) or not (off). All other parts of the guard ring (Metal, Contact, and Implant1 layers)
are always choppable. The default for the Diffusion layer is choppable.

Contact Spacing Method lets you control spacing between vias. When the value is
distribute, the system uses the defined spacing rule to place vias until there is no space
for another via in each guard ring segment, then distributes remaining space as evenly
as possible between the vias in multiples of the grid space specified by the
mfgGridResolution rule in the technology file. If any space remains, it is placed after
the last via in the segment.

o 7
i i
o

R
L
IRRER

b
hetasB b

Excess space is distributed evenly around vias.

June 2023 149 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
Defining and Installing Devices

When the value is minimum, the system uses the specified spacing rule to place vias in
each guard ring segment until there is no space for another via, then leaves all excess
space after the last via in the segment.

- i -
. e - . o - - o - . -
s o o o o 5 ot o -
- - - - - - -
o . o - ~ . - - -
- ey - - - - - - - - - -
\Excess space is left at end of segments. /

Defining and Installing a New Guard Ring

Defining a new guard ring template and installing it in your technology file requires the
following tasks:

Choosing the Technology Library, Device Type, and Device Name on page 151

Specifying Guard Ring Layers on page 151
Specifying Guard Ring Rules on page 153

Specifying Guard Ring Parameter Defaults on page 155

Installing the Guard Ring Template in the Technology File on page 156
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Choosing the Technology Library, Device Type, and Device Name

1. From the Technology Library cyclic field, choose the technology library in which to
install the new guard ring.

2. For the Name field,
a Ifthe Name field is blank, type in a unique name for your new guard ring.

a If the Name field already contains the name of a guard ring, click the arrow next to
the name and choose the blank space at the top of the list of guard ring names.

The Diffusion, Contact, and Metal fields become blank.

The Layers button is turned on by default when the Install Device form first appears. Now you
are ready to specify the layers for your new guard ring.

Specifying Guard Ring Layers
To specify the layers for the new guard ring, in the Install Device form, follow the steps below.

1. From the Diffusion cyclic field, choose the layer for the diffusion, which encloses the
layer you choose for Metal.

2. From the Contact cyclic field, choose the layer for vias.

3. From the Metal cyclic field, choose the layer that encloses the layer you chose for
Contact.
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For example, you might choose the following layers for your new guard ring:

—! Install Device | B |J _,5|
Technology Library | 1ik n - Yiew Device Configuration J
Device Type quardRing rEmE | L B.\_DHE%
Layers # Rule _ stretch Handles Farameter Defaults _

Diffusion LW '
Contact |J |via1 |drw | H
Metal kﬁm H
Add Implant Layer
__Cancel J(_apply J|_Help J |
. .

4. If you the material you chose for diffusion needs to be enclosed in an implant layer, follow
these steps:

a. Click Add Implant Layer.

The Add Implant Layer section appears at the bottom of the Install Device form.

A mplant Layer

Implantd _ B Enclosing Diffusion

Celete o |

eancel JL Apply L Help _f'

b. From the Implant1 cyclic field, choose an implant layer.

Note: The Rules field is grayed out while the Add Implant Layer form is open, until you
select a layer. If you decide you do not want to an implant layer, you need to click Delete
to close the Add Implant layer section before you can click Rules.

Now you are ready to specify the rules for your new guard ring.
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Specifying Guard Ring Rules
To specify the rules for the new guard ring, in the Install Device form, follow the steps below.

Note: For guard rings, the layer specified for Diffusion must completely enclose the layer
specified for Metal, and the layer specified for Metal must completely enclose the layer
specified for Contact. When you specify an implant layer, it must completely enclose the layer
specified for Diffusion.

1. Click to turn on Rules.

The lower part of the Install Device form is redrawn to show the applicable design rules
from the technology file for the layers you selected.

If a required enclosure rule for the selected layers is not defined in the technology file,
the system displays the name of the rule and a blank input field. For example, if the diff,
cont, and metalt layers are specified, the system checks the technology file for the
diff Enclosing cont rule, and not finding it, added diff Enclosing cont to the Rules
section, as shown below:

=] Install Device | - |J 3\§|
Technology Library |Lih n ” Wiew Device Configuration J
Device Type quardRing e ' PRI Missing rule
has blank input
Layers .. Rule ®  Stretch Handles Parameter Defaults _ field.
Width Length TechfileDefault

Vial Dimensions 0. 1400 0. 1400 w

Yial Spacing 0. 1500 v

Metalz Offset 0.0 -

fdetall Width 0. 1500

hdetalz Width 0. 1500

| \_CanceIJh_.ﬁ.pplyJ HE'P_;

When you click Rules, the system also displays the Rules Browser window. This window
lets you see how each rule is measured: when you click the cursor in an design rule input
field in the Rules section, the system displays double-ended arrows in the Rules
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Browser to show how the rule is measured. For example, for diff Enclosing cont, the
arrows look like this:

— Rules Browser 4

Arrows showing
diff Enclosing cont

-

2. Check how any of the design rules are used by clicking in an input field and looking at
the Rules Browser.

When the input area for a rule is blank, meaning the required rule is not defined in the
technology file, you must provide a value.

3. If the input field for a design rule is missing, type in the value you want.

A missing rule appears in the Rules section until you click Apply or OK and save the
new value to the technology file in virtual memory; then, since the rule is no longer
missing, the Rules section no longer displays it.

Once there is a value for every rule, you can look at the configuration of the guard ring in
the View Device Configuration window.

4. To see the current guard ring configuration, click the View Device Configuration button
at the top of the Install Device form.

If the value for a rule is missing and you click View Device Configuration, the system
displays a dialog box asking you to enter a value for the rule.
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For the example using the diff, cont, and metal1 layers, the View Device Configuration
window might look like this:

Any time you make a change to the rules, you can click the View Device Configuration
button to refresh the image in the View Device Configuration window. You do not have to
click Apply or OK to see the results of a change you make to a design rule.

5. If you want to change the value for a design rule, type over the existing value.

6. To see the results of changing the value for a rule, click View Device Configuration at
the top of the Install Device form.

The View Device Configuration window is refreshed, showing a current picture of the
guard ring.

The system checks the values in the Rules section to make sure the guard ring will be
created correct-by-construction. If it is not, the system adjusts the values. For a description of
the verification performed, see “Adding or Modifying Rules: System Verification” on page 146.

Now you are ready to specify the parameter defaults for your guard ring.

Specifying Guard Ring Parameter Defaults

To specify whether the Diffusion layer choppable and how the vias are spaced, follow the
steps below.

1. Click to turn on Parameter Defaults.
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The lower part of the Install Device form is redrawn to show these fields:

=i Install Dievice | a |_| _)g|
Technology Library [1ib n . Yiew Device Configuration
Device Type quardRing Mame nguaru:lringl B'\PElEtE'
Lavers _ Rule Stretch Handles Farameter Defaults  »
Diffusion Path Choppable L
Contact Spacing Method \distribute n

L =ancel J| Apply Ji Help

The default is for the Diffusion layer (master path) to be choppable. All other parts of the
guard ring (Metal layer, Contact layer, and Implant1 layer, when there is one) are
always choppable.

2. To prevent the Diffusion layer from being chopped (cut), turn off Diffusion Path
Choppable.

3. For Contact Spacing Method, choose distribute or minimum.
For more information see_Contact Spacing Method.

4. To see what your change to the spacing between rectangles looks like, click View
Device Configuration at the top of the Install Device form and look at the View Device
Configuration window.

The View Device Configuration window refreshes, showing a current picture of the guard
ring.

Now you are ready to install the new guard ring template in the technology file.

Installing the Guard Ring Template in the Technology File

Once you have completely defined your new guard ring and are ready to save the guard ring
template in the technology library, follow the steps below.

Note: The system checks the values in the Rules section whenever you click Apply or OK
to make sure the guard ring will be created correct-by-construction. If it is not, the system
adjusts the values. For a description of the verification performed, see “Adding or Modifying

Rules: System Verification” on page 146.
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1. On the Install Device form, click Apply or OK.

If you entered a value for a rule that did not have a default in the technology file (a missing
rule), then when you click OK or Apply, the system displays a dialog box asking if you
want to add the rule to the technology file, like this:

= Save All Rules B

\3) Add new rules to the technology file?

E Yes Mo Help .

2. If the Save All Rules dialog box appears, and you want to save all new rules to the
technology file in virtual memory, click Yes; otherwise, click No.

When you click OK (or Cancel, after clicking on Apply), the system displays a dialog
box, asking if you want to save the technology file to disk. When you click Yes, all work
you have performed during the current editing session is saved from the technology file
in virtual memory to the technology file on disk.

— Install Device | a ;5|

\c:) save the technology file "lib" on disk?

B Yes Mo Help .

3. If you want to save your work to the technology file on disk, click Yes in the Install Device
dialog box; otherwise, click No.

Your new guard ring has been saved to the technology file in virtual memory.

For messages that can appear after you click Apply or OK.

Defining a New Guard Ring from an Existing Guard Ring
To define a new guard ring template based on the definition of an existing guard ring template,
do the following on the Install Device form:

June 2023 157 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
Defining and Installing Devices

1. Fromthe Technology Library cyclic field, choose the technology library containing the
guard ring template you want to use as a base.

2. From the Device Type cyclic field, choose guardRing.

3. From the Name cyclic field, choose the name of the guard ring you want to use as a
base.

The form displays the definition of the selected guard ring.

4. In the Name field, change the existing name to a unique name for the new guard ring
template.

5. Change whatever layers, rules, and parameter defaults you want for the new guard ring.
For specific instructions about specifying layers, rules, and parameter defaults, see
“Defining and Installing a New Guard Ring” on page 150.

6. To see the results of your changes to the existing guard ring, click View Device
Configuration at the top of the Install Device form.

The View Device Configuration window is refreshed, showing a current picture of the
guard ring.

7. Toinstall the new guard ring in your technology library,

If you entered a value for a rule that had a blank input field, the software displays a
message box, asking if you want to add new rules to the technology file in virtual
memory.

a. To add the new rules to the technology file in virtual memory, click Yes; otherwise,
click No.

When you click OK (or Cancel, after clicking on Apply), the system displays a
dialog box, asking if you want to save the technology file to disk. When you click Yes,
all work you have performed during the current editing session is saved from the
technology file in virtual memory to the technology file on disk.

b. If you want to save your work to the technology file on disk, click Yes in the Install
Device dialog box; otherwise, click No.

Note: The system checks the values in the Rules section whenever you click Apply or OK
to make sure the guard ring will be created correct-by-construction. If it is not, the system
adjusts the values. For a description of the verification performed, see “Adding or Modifying
Rules: System Verification” on page 146.

You have completed creating a new guard ring from an existing guard ring.
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Modifying an Existing Guard Ring

To change the definition of an existing guard ring template, do the following on the Install
Device form:

1. Fromthe Technology Library cyclic field, choose the technology library containing the
guard ring template you want to redefine.

2. From the Device Type cyclic field, choose guardRing.

3. From the Name cyclic field, choose the name of the guard ring template you want to
redefine.

The form displays the definition of the selected guard ring template.

4. Change whatever layers, rules, and parameter defaults you want for the redefined guard
ring template. For specific instructions about specifying layers, rules, and parameter
defaults, see “Defining and Installing a New Guard Ring” on page 150.

5. To see the results of your changes to the guard ring, click View Device Configuration
at the top of the Install Device form.

The View Device Configuration window is refreshed, showing a current picture of the
guard ring.

6. To install the redefined guard ring in your technology library,

If you entered a value for a rule that had a blank input field, the software displays a
message box, asking if you want to add new rules to the technology file in virtual
memory.

a. To add the new rules to the technology file in virtual memory, click Yes; otherwise,
click No.

When you click OK (or Cancel, after clicking on Apply), the system displays a
dialog box, asking if you want to save the technology file to disk. When you click Yes,
all work you have performed during the current editing session is saved from the
technology file in virtual memory to the technology file on disk.

b. If you want to save your work to the technology file on disk, click Yes in the Install
Device dialog box; otherwise, click No.

Note: The system checks the values in the Rules section whenever you click Apply or OK
to make sure the guard ring will be created correct-by-construction. If it is not, the system

adjusts the values. For a description of the verification performed, see “Adding or Modifying
Rules: System Verification” on page 146.

You have completed modifying an existing guard ring.
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Deleting a Guard Ring
To delete a guard ring template from the technology library, do the following on the Install
Device form:

1. Fromthe Technology Library cyclic field, choose the technology library containing the
guard ring template you want to delete.

2. From the Device Type cyclic field, choose guardRing.

@auﬁon

Templates listed in the Name field could have been created by other
users. Be careful not to delete a guard ring template that might be needed
by other users.

3. From the Name cyclic field, choose the name of the guard ring template you want to
delete.

4. Click Delete.

The software displays a verification message box, asking if you want to remove the
selected guard ring the technology library.

/ Important

When you delete a guard ring template, it is immediately removed from the
technology file in virtual memory. The next time the technology file is saved to disk,
it is also removed from disk. Once you click Yes, you cannot retrieve this guard ring
template; if you want it again, you must redefine and reinstall it.

5. To remove the guard ring template from the technology library in virtual memory, click
Yes.

You have completed deleting a guard ring from the technology file in virtual memory.
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Form Descriptions

This appendix presents descriptions of the user interface forms discussed in this user guide.
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New Technology Library Form

Technology Library Name is the name of the new technology library to create.

Load ASCII Technology File lets you specify the name of the ASCII file you want to
compile and install in the new technology library.

Copy From Existing Technology Library lets you choose the name of the technology
library you want to copy and install in the new technology library.

Reference Existing Technology Libraries lets you establish a library containing only
references to other libraries that you select and order.

Browse lets you browse your directories and files.

Directory (non-library directories) is the directory in which you want to place the new
technology library.

Design Manager indicates the design management system you use. The options displayed
in this cyclic field are those that are available to you.

SKILL Function to Display Form

tcDisplayNewTechForm
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Reference Existing Technology Libraries Form

New Library is the name of the technology library to which you want to add references to
other technology libraries.

Types lets you list all technology libraries or selectively only IC or Package technology
libraries.

Technology Libraries lists the other existing technology libraries and allows you to select
one library at a time to add to the list of reference technology libraries.

Reference Technology Libraries lists the technology libraries referenced by the library in
the New Library field and allows you to add a library selected in the Technology Libraries
list box to the list of reference technology libraries.

SKILL Function to Display Form

tcNewlLibDisplayRefTechForm
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Technology Database Graph Form

Library is the name of the technology database at the top of the database graph you want
to see.

Effective displays the effective graph, with multiple references to the same database
resolved.

As Defined displays the graph of the technology databases as defined, showing multiple
references to the same database by other databases.

SKILL Function to Display Form

tcDisplayTechGraphForm
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Attach Technology Library to Design Library Form

Design Library is the name of the DFII design library to which you want to attach the
technology library.

Types lets you list all technology libraries or selectively only IC or Package technology
libraries.

Technology Library is the name of the technology library you want to attach to the design
library.

SKILL Function to Display Form

tcDisplayAttachTechForm()
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Load Technology File Form

ASCII Technology File is the name of the ASCII technology file you want to compile and
load into a technology library in virtual memory.

Browse lets you browse your directories and files.
Classes lets you select specific technology file sections to load.
Select All selects all sections and indicates that you want to load the entire file.

Technology Library is the name of the technology library you want to update. Select one
of the libraries in your search path from this cyclic field.

Merge indicates that you want to combine the data in the ASCII technology file with the
technology data already in the technology library in virtual memory.

Note: Merging data replaces data specifications that are order dependent. Non-order-
dependent data is appended to the existing data in the technology library in virtual memory.

Replace indicates that you want to overwrite technology data loaded into virtual memory with
the database compiled from the ASCII technology file.

SKILL Functions to Display Form

tcDisplayLoadTechForm()

tcDisplayCompTechForm ()
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Dump Technology File Form

Technology Library is the name of the library containing the technology file you want to
dump. Select one of the libraries in your search path from this cyclic field.

Classes lets you select specific technology file sections to dump.

Select All selects all sections and indicates that you want to dump the entire technology
database to the specified technology file.

Dump Empty Section Headers lets you dump empty sections in techDB. For example, if
there is no viaDef in a techDB and the Dump Empty Section Headers option is selected,
then the tech dumper dumps an empty header for the viaDef, as shown below:

,-******k*k*************************

; VIADEFS

ek hkhkhhkhh kA h kA A hkhk Ak hkrhkhkhkhkhhxhkhk*x*x%k
’

viaDefs (

standardViaDefs (
; ( viaDefName layerl layer2 (cutLayer cutWidth cutHeight

[resistancePerCut])

; (cutRows cutCol (cutSpace))

; (layerlEnc) (layer2Enc) (layerlOffset) (layer20ffset) (origOffset)
; [implantl (implantlEnc) [implant2 (implant2Enc)
[well/substrate]]])

) ;standardViaDefs

customViaDefs (

; ( viaDefName libName cellName viewName layerl layer2 resistancePerCut)
; (viaVariantName viaDefName (paramName paramValue) ...) 5 (
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) ;customViaVariants

) ;viaDefs

ASCII Technology File is the name of the ASCII technology file to create.

@auﬁon

It is safest to specify a new technology filename rather than overwriting
an existing technology file. An ASCII file produced with the Dump
command does not contain any of the comments or SKILL programs that
your original file might contain. You may want or need the original

technology file later.

Open in Techfile IDE lets you open the technology file in the user-friendly Techfile IDE.

Browse lets you browse your directories and files.

OK or Apply initiates the dump.

Sometimes the dump ASCII technology file is different from the load ASCII technology file.

This is because of the following reasons:

1. The original technology file has system reserved layer:

In the IC610 release, every single techLib became an ITDB where techLib inherits the
system reserved layers and other system specific information from cdsDefTechLib

and technology file load ignores this information from ASCII techFile.

Therefore, when the technology file is dumped again following the standard ITDB
convention, only the top level techLib which does not have the system reserved info is

dumped back.

2. The original techFile has a spacingTable in which all the rule value for all the indexes of
the table are not explicitly specified. Let's consider the example given below:

Original technology file:

( minNumCut "Via8"
(( "width" nil nil ) 1)
(
0.5
1.0 4
)
)
) ;spacingTables
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After Load/Dump Roundtrip:

( minNumCut "Via8"
(( "width" nil nil ) 1 )]

6 1

~ B O O ~
o U1 W
N

) ;spacingTables

In this case the minWidth of via8g layeris 0.36 but the minNumCut rule does not explicitly
specify how many cuts should be used when the width is 0 . 36. Therefore, the techFile loader
estimates this rule and puts it into the techLib, which then gets dumped in the ASCII
techFile.

SKILL Function to Display Form
tcDisplayDumpTechForm ()
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Technology File — Layer Browser Forms

Technology Library is the library that contains the technology file currently selected for
editing.

Filters lets you choose whether to display user-defined layers, system layers, or both.

Layer, Layer 1, Layer 2, Via, Implant Layer, Legal Region Layer displays the existing
layers of the type in the heading and lets you choose a layer or layer-purpose pair by clicking
on itin the list. For the Layer Rules equivalentLayers subclass, which specifies multiple
layers, you can choose more than one layer by holding down the Ctr1 key while clicking on
each layer.
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Discard Edits To Technology File Form

Technology Library is the name of the library containing the technology file you want to
load from disk. From this cyclic field, select one of the libraries in your search path.

SKILL Function to Display Form

tcDisplayDiscardTechForm ()
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Save Technology File Form

Technology Library is the name of the library containing the technology file you want to
save. From this cyclic field, select one of the libraries in your search path.

SKILL Function to Display Form

tcDisplaySaveTechForm ()
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Install Device Form

For information on this form, see Bringing up the Install Device Form.

SKILL Function to Display Form

tcQcInstallDevices ()
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Merge Display Resource Files (DRF) Form

Select DRF to merge is the section in which you specify the display resource files to merge.

From Library list box lets you select display resource files from your technology
libraries.

From File lets you type in the path name of a display resource file to merge.
Browse lets you browse your directories and files to locate a file to merge.

Add adds the specified display resource file to the bottom of the Merge DRF files in
sequence list.

Note: You add display resource files to the list one at a time. Add the last file to merge
first. (The order is important. If a display resource is defined in more than one file being
merged, the last definition loaded overwrites any earlier ones.) Add the files so that the
first file you add is the last file to merge and the last file you add is the first file to merge.
(Files listed in Merge DRF files in sequence are merged from the bottom up.)

Merge DREF files in sequence is the section that lists the files to be merged.

Delete lets you delete a selected file from the list of files to be merged.

Destination DRF lets you specify the path name of the new display resource file to create
from the merged files. The filename must be display.drf.

Browse lets you specify the directory where you want to save the merged file.

Load Merged DRF lets you load the display resource file immediately after the merge
operation is complete, making it possible for you to view the changes as soon as you run the
Redraw command.

OK or Apply initiates the merge.
Cancel closes the form without performing a merge.

Defaults clears the From File and Destination DRF fields and sets the Load Merged
DRF check box to the default value (selected).
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Display Resource Editor (DRE) Form

File lets you load a display resource file, save changes to a display resource file on disk,
reinitialize, or exit Display Resource Editor.

Help opens the Cadence Help window.

Device lets you add a new display device or select a display device defined in the display
resource file. The list of packets and layer-purpose pairs is refreshed when you select a
different display device.

View Mode lets you specify whether you want to view a list of display packets or layer-
purpose names. You can choose to display All LPPs, All Valid LPPs, or Active Palette
Filtered LPPs.

Technology Library Names lets you select the technology file that defines the layers you
want to edit.

Search lets you filter layer-purpose names and packet names.
Associations lists all LPPs that use the same display packet.

Fill Style lists the fill styles defined in the display resource file. Click a fill style to view
associated fill color, outline color, stipple, and line style attributes.

Fill Color lists the fill colors defined in the display resource file.
Outline Color lists the outline colors defined in the display resource file.
Stipple lists the stipple patterns defined in the display resource file.
Line Style lists the line styles defined in the display resource file.
Create New Packet lets you create a new display packet.

Modify Current Packet updates in virtual memory the changes that you made to a display
packet.

SKILL Function to Display Form

dreInvokeDre ()
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Color Editor Form

Search lets you filter colors.

Color lists the colors already defined in the display resource file. Click a color to edit it.
Create New lets you create a new color with the specified name.

Blink, if selected, causes the color to blink.

Add to Custom Colors lets you add the new or modified color to the Custom colors
section.

Hue/Sat/Val/Red/Green/Blue let you set the RGB values of the color. You can also drag the
sliders to select a new color value.

Swatch displays the current and modified color. The Swatch area is updated as you drag
the sliders or specify RGB values.
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Stipple Editor Form

Search lets you filter stipples.

Stipple lists the stipples already defined in the display resource file. Click a stipple to edit it.
Create New lets you create a new stipple with the specified name.

Size lets you specify the resolution of the grid. The larger the value, the higher the resolution.
Clear clears the grid so that you can start over.

Invert reverses the display of pixels in the grid and the Swatch area.

Swatch displays the current and modified stipple pattern. The Swatch area is updated as
you click the pixels in the grid.
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Line Style Editor Form

Search lets you filter colors.

Line Style lists the line styles already defined in the display resource file. Click a line style
to edit it.

Create New lets you create a new line style with the specified name.

Size lets you specify the resolution of the line. The larger the value, the higher the resolution.
Thickness lets you specify the thickness of the line.

Clear clears the grid so that you can start over.

Invert reverses the display of pixels in the grid and Swatch area.

Swatch displays the current and modified line style. The Swatch area is updated as you click
the pixels in the grid.
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Load Form

Look in lists the current directory name. Click the directory name to view the files and
directories stored in it. Select a . drf file and click Open to load it.

Parent Directory lets you move one level up to view the list of files and directories stored in
the parent directory of the current directory.

File name lets you specify the name of the file that you want to load. The Open button is
enabled only when you specify a valid . drf filename in the File name field.

File of type lets you filter the list of files to display only the files with extension .drf.
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Save As Form

Look in lists the current directory name. Click the directory name to view the files and
directories stored in it.

Parent Directory lets you move one level up to view the list of files and directories stored in
the parent directory of the current directory.

File name lets you specify the name of the file to which you want to save your changes. By
default, the new .drf file is saved in the current directory.

File of type lets you automatically save the new file with extension .drf.
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Environment Variables

This appendix contains the Virtuoso® Technology Data environment variable names,
descriptions, types, and values.

Note: Undocumented environment variables are private and are subject to change at any
time.

Working with Environment Variables

Checking the Value of an Environment Variable

To determine the current value of an environment variable,

» Type it the CIW

envGetVal ( "cdba" "variable name" )

For example

envGetvVal ( "cdba" "noTechUpRev" )

Changing the Default Settings of Environment Variables

You can change the default settings of environment variables as follows:

B Include the environment variables in your . cdsenv file in your home directory. The
default file is

yvour_install_dir/tools/dfII/samples/.cdsenv

B Include the envSetval () functionin your.cdsinit file.
B Include the envSetval () function in any other SKILL file you load.

m Typethe envsetval () function inthe CIW.
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For example, to set the noTechUpRev variable, type the following in the CIW or include it in
a file:

envSetVal ("cdba" ""noTechUpRev" 'boolean t)

To determine the current value of any layout editor environment variable, type the
envGetVval () function in the CIW as follows:

envGetVal ("cdba" "variable_name")

Copying Environment Variables from the Samples Directory to ~/.cdsenv

Note: Do not copy lines from the graphic/.cdsenv or layout/ .cdsenv files to
the . cdsenv file in your home directory. The file formats are slightly different, so the lines that
result from copying do not work.

Copy the default environment variables from the sample . cdsenv file located at:

yvour_install_dir/tools/dfII/samples/.cdsenv

Copy the variables you want to change from the sample . cdsenv file to the . cdsenv file in
your home directory, and edit the default values in your . cdsenv file.
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Technology Data Environment Variables

This section describes environment variables in Virtuoso® Technology Data.

m AlternateFoundryCG
B defaultAttachTech

B noTechUpRev

AlternateFoundryCG

cdba.layout AlternateFoundryCG string t_alternateFoundryConstraintGroupName

Description

(Virtuoso Advanced Node for Layout Only) Specifies the name of the constraint group that
contains the foundry constraints. All constraint groups that are intended to be used as foundry
constraint groups must be defined using the alternateFoundry constraint group
definition. In the Layout Editor Options form, the Editor field will show only those constraint
groups that are defined with the alternateFoundry constraint group definition.

The default value is " ", in which case, the foundry constraint group is used.

GUI Equivalent

Command Options — Editor
Form Field Foundry Constraints (Layout Editor Options Form)
Examples

envGetVal ("cdba.layout" "AlternateFoundryCG")
envSetVal ("cdba.layout" "AlternateFoundryCG" 'string "my foundry")
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defaultAttachTech

cdba defaultAttachTech string t_techLibraryName

Description

Specifies the technology library to be selected by default when the user opts to attach a new
library to an existing technology library.

GUI Equivalent

Command File — New — Library (In CIW and Library Manager)

Form Field Attach to an existing technology library (Attach Library to
Technology Library form)

Examples

envSetVal ("cdba" "defaultAttachTech" 'string "Libl")
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noTechUpRev

cdba noTechUpRev boolean { t | nil }

Description

Disables the upgrade process that normally takes place when a technology library is opened
for the first time in a newer version of Virtuoso. This can be used to prevent the insertion of
Virtuoso system-reserved LPPs into technology libraries created outside Virtuoso.

By default, this is set to ni1 and the upgrade process happens as needed.

GUI Equivalent

None

Examples

envGetVal ("cdba" "noTechUpRev")
envSetVal ("cdba" "noTechUpRev" 'boolean t)
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Data Handling for Incremental
Technology Databases

Major Data Duplication Rules Summary

You can duplicate some technology data in more than one technology database if doing so
accomplishes your design flow objectives. Duplicating most technology data, however,
creates conflicts, which must be avoided.

The following paragraphs summarize the major rules of duplication to use to avoid creating
conflicts; they delineate

B what can and cannot be duplicated in multiple technology databases in the same graph
B how the software handles specific conflicts between databases

B how the software handles situations when referenced objects are not where they need
to be

B special allowance for creating layers that match Virtuoso reserved system layers using
the environment variable CDS_ALLOW_VIRTSYSLAY Environment Variable on
page 192.

This section does not deal with every possible data specification. For complete information,
see the Data Handling Table, which provides complete information about how the software
handles data in every situation, including how it detects and handles conflicts.

Multiple technology bases in a graph can contain duplicates of the following devices of the
same name without conflict:

B MPPTemplates of the same name

B user-defined non-viaDef devices

The following subsections can also be duplicated in multiple technology databases:
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B foundry constraint groups and their contents, with the requirement that the objects
referenced exist somewhere in the subgraph

m default constraint groups and their contents, with the requirement that the objects
referenced exist somewhere in the subgraph

layer-purpose pairs and their drawing priority order
techLayerPurposePriorities for the same named layers and purposes
equivalentLayers

stampLabels

labels

leLswLayers

You cannot duplicate most other technology data, such as viaDefs or any constraint group
with the same name other than a foundry or default constraint group.

Although you can specify the dbuPerUU value in every technology database, the value must
be the same in all of them.

In certain cases, related data must be specified in the same technology database:
B AnycdsViaDevice and its viaDef must be in the same technology database.

B Forany techDisplays definition, the specified layer-purpose pair must be defined in
the same technology database.

For information about conflict types and how they occur, see “Conflict Avoidance” on page 22.

Data Handling Table

The table in this appendix summarizes how the software checks for data conflicts in a graph
and handles the data, conflict or not. The conflict checking and resultant behavior defined in
this table apply whenever you introduce a new technology database or make any additions or
changes to an existing technology database in a graph, whether compiling a technology file
or setting or creating data with a SKILL function. When defining technology data, it is
important to be cognizant of the incremental technology database graph and how the data
you introduce works with or can conflict with the other data in the graph.
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Action taken when match is

Action taken when
referenced object is defined

© 2023 Cadence Design Systems, Inc.

defined in: -
Ascll . | S/W checks |Allow inedt Refer- ;.
technology file - enced
. graph for duplicates .
section/ . . objects
subsection matching in graph? f refer-
Nodb |localdb | &'¢" Nodb | localdb ence
ence db
db
Controls
techParams Parameter Disallowed. | Create in | Overwrite | Conflict | N/A N/A N/A N/A
name Issue local in local
warning
viewTypeUnits | View type Disallowed. | Create in | Overwrite | Conflict | N/A N/A N/A N/A
name Issue error | local in local
mfgGridResolu- | Construct Disallowed. | Create in | Overwrite | Conflict | N/A N/A N/A N/A
tion name Issue error |local in local
refTechLibs Construct N/A2 Create in | Overwrite | Create | N/A N/A N/A N/A
name local in local in local
layerDefinitions
techLayers Layer number | Disallowed. | Create in | Warning | Conflict | N/A N/A N/A N/A
or name Issue local or do
warning nothing®
techPurposes Purpose Disallowed. | Create in | Warning | Conflict | N/A N/A N/A N/A
number or Issue local or do
name warning nothin93
techLayerPur- | Layer name Allowed" Createin |Reorder |Create |Layer, |Disallowed |Update |Update
posePriorities and purpose local in local in local |purpose inlocal |in local
name
techDisplays LPP name Allowed' Create in | Overwrite | Create |LPP Disallowed | Update | Dis-
local in local in local in local |allowed
techLayerProp- |Layer name Disallowed |Create in | Overwrite | Error* Layers |Disallowed | Update |Dis-
erties and property local in local in local |allowed
name
techDerived- Derived layer |Disallowed. |Createin |Warning |Conflict |Layers |Disallowed |Update |Update
Layers number or Issue local or do in local |inlocal
name warning nothing®
layerRules
functions Layer name N/AS Create in | Overwrite | Error* Layers |Disallowed | Update |Dis-
local in local in local |allowed
mfgResolutions | Layer name N/A® Create in | Overwrite | Error* Layers |Disallowed | Update |Dis-
local in local in local |allowed
routingDirec- Layer name N/A® Create in | Overwrite | Error* Layers |Disallowed | Update |Dis-
tions local in local in local |allowed
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. . Action taken when
Action taken when match is . . .
" . referenced object is defined
ASCII defined in: Refer- |.
- S/W checks | Allow in:
technology file . enced
. graph for duplicates -
section/ . . ” objects
subsection matching in graph? refer- refer-
No db local db No db local db | ence
ence db
db
currentDensity/ | Layer name N/AS Create in | Overwrite | Error* Layers |Disallowed | Update |Dis-
currentDensity- local in local in local |allowed
Tables
equivalent- Construct Allowed Create in | Overwrite | Create |Layers |Disallowed |Update |Update
Layers name local in local in local inlocal |in local
stampLabels Construct Allowed" Createin | Overwrite | Create |Layers |Disallowed |Update |Update
name local in local in local inlocal |in local
labels Construct Allowed" Createin | Overwrite | Create |Layers |Disallowed |Update |Update
name local in local in local inlocal |in local
constraintGroups
constraintGroup | constraint- Allowed Create in | Overwrite | Create | N/A N/A N/A N/A
(foundry/default) | Group name local in local in local
constraintGroup | constraint- Disallowed | Create in | Overwrite | Conflict | N/A N/A N/A N/A
(non-foundry/ Group name local in local
default)
constraints CG name, Allowed Create in | Overwrite | Create |Layers, |Disallowed |Update |Update
(native OA, in constraint local in local in local |viaDefs in local |in local
foundry/default | name, layer
constraint number or
group) name, or
viaDef name
constraints CG name, Disallowed |Create in | Overwrite | N/A® Layers, |Disallowed | Update |Update
(native OA, in constraint local in local viaDefs in local |in local
non-foundry/ name, layer
default number or
constraint name, or
group) viaDef name
LPP based / CG name, rule | Disallowed | Create in | Overwrite | Conflict |Layers, |Disallowed |Update |Update
user defined name, layer / local in local LPPs inlocal |in local
rule (in foundry/ | LPP numberor
default CG) name
LPP based / CG name, rule |Disallowed | Create in | Overwrite N/A® Layers, |Disallowed | Update |Update
user defined name, layer / local in local LPPs inlocal |in local
rule (in non- LPP number or
foundry/default |name
CG)
siteDefs
scalarSiteDefs | siteDef name | Disallowed | Create in | Overwrite | Conflict | N/A N/A N/A N/A
local in local
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Action taken when match is

Action taken when
referenced object is defined

fi in: )
Ascll - S/W checks | Allow defined in Refer in:
technology file . enced
. graph for duplicates -
section/ . . ” objects
subsection matching in graph? refer- refer-
No db local db No db local db | ence
ence db
db
arraySiteDefs siteDef name | Disallowed | Create in | Overwrite | Conflict | siteDefs | Disallowed | Update | Update
local in local inlocal |in local
viaDefs
standardVia- viaDef name | Disallowed | Create in | Overwrite | Conflict |Layers |Disallowed |Update |Update
Defs local in local inlocal |in local
customViaDefs |viaDef name |Disallowed |Createin | Overwrite | Conflict |Layers |Disallowed |Update |Update
local in local inlocal |in local
viaSpecs
viaSpecs Layer pair Disallowed | Create in | Overwrite | Conflict |Layers, |Disallowed |Update |Update
names local in local viaDefs inlocal |in local
Devices
cdsViaDevice Mapped Disallowed | Create in | Overwrite | Conflict |Layers, |Disallowed |Update |Update
viaDefs name |7 local in local LPPs inlocal |in local
ruleContact- Mapped Disallowed |Create in | Overwrite | Conflict | Layers, |Disallowed | Update |Update
Device viaDefs name |7 local in local LPPs inlocal |in local
multiplepart- Device name | Allowed Create in | Overwrite | Create |Layers, |Disallowed | Update |Update
PathTemplates local in local inlocal |LPPs inlocal |in local
leRules
leLswLayers Construct Allowed 1 | Create in | Overwrite | Create |LPPs Disallowed | Update |Update
name local in local in local inlocal |in local
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Footnotes

' Different definitions are allowed in multiple technology databases in the graph. During lookup, the most local definition
will be returned and will be applied to the effective technology database in the graph.

2 Each reference technology library (refTechLibs) is exclusively applied to the techDB in which it was defined. Two
definitions of refTechLibs in different techDBs are considered as different objects.

3 Issue a warning if the definition in the ASCII technology file and the definition found in the local technology database have
partially matched characteristics (e.g., two layers defined with the same layer number but different layer names, or with the
same layer name but different layer numbers). Do nothing if the definition in the ASCII technology file and the definition
found in the local technology database have fully matched characteristics. The above behavior is applied to technology file
compilation in Merge mode and techSet APIs, not for technology file compilation in Replace mode.

4 A layer property (or layer attribute) must exist in the same technology database with the layer. Since no duplicate layers
are allowed in the graph, it is an error to define a layer property or a layer attribute with the same property/attribute name
on the same layer.

SA layer attribute is not a database object because it does not have database ID.

6 Native OpenAccess constraint and user-defined LPP-based rules only exist within a constraint group. Since it is not
allowed to define two non-foundry/default constraint groups with the same constraint group name, it is impossible to have
two native OpenAccess constraints or user-defined LPP-based rules with the same matching characteristics,

because the constraint group name is part of the matching characteristics and it has already been checked.

7 Some devices (cdsViaDevice, ruleContactDevice, symContactDevice, symEnhContactDevice) are mapped
to viaDefs in an OpenAccess database with the same device name. The mapped viaDef must be unique in the graph.

CDS ALLOW VIRTSYSLAY Environment Variable

A special allowance has been made to let you create, in a technology database, an
OpenAccess layer that matches a Virtuoso reserved system layer using the environment
variable CDS_ALLOW_VIRTSYSLAY.

Creating layers

With CDS_ALLOW_VIRTSYSLAY enabled, create user-defined reserved layers with the SKILL
function techCreateLayer (). After the layer is created, Virtuoso adds (mark internally) the
specified user-defined reserved layers to the techDB.

Only layer creation is affected by this environment variable, no other Virtuoso operations are
affected. This process should be done as a one-time setup for the entire DFIl session in order
to keep consistency in creating (marking) user-defined reserved layers.

June 2023 192 Product Version 1C23.1
© 2023 Cadence Design Systems, Inc.



Virtuoso Technology Data User Guide
Data Handling for Incremental Technology Databases

As setby CDS_ALLOW_VIRTSYSLAY, the internally marked user-defined reserved layer will
be temporarily created before saving the techDB. After the save operation is complete, the
newly-created reserved layer is deleted and remarked to its original state as before the save
operation.

Deleting layers

The environment variable does not delete user-defined reserved layers rather
techDeleteLayer () resets the marking of the layer, and the layer is not saved to disk.

Modifying layers

Modifying user-defined reserved layers is not supported. You cannot use functions such as
the following in this situation: techSetLayerProp (), techSetLayerFunction (),
techSetLayerMaskNumber (), techSetLayerName ().

Loading an ASCII technology file

With the environment variable set, the specified user-defined reserved layers in the ASCII
techfile

B are marked as created in the techDB
B can be saved to disk
B can be dumped to another ASCII techfile

Only the specified user-defined reserved layers are dumped, not all reserved layers.

Without the environment variable set, the specified user-defined reserved layers in ASCII
techfile

B are not marked as created in the techDB

B do not issue a warming message to be compatible with previous releases
B can not be saved to disk because layers are not marked
[ |

can not be dumped to new ASCII techfile because layers are not marked
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Enabling CDS_ALLOW_VIRTSYSLAY

This Boolean environment variable is set in a shell window (not in the CIW or through a DFII
GUI norisitlisted in the sample . cdsenv file). And it should be used by experienced Virtuoso
and techDB users only.

To enable the environment variable, type in a Shell window

setenv CDS_ALLOW_VIRTSYSLAY t

To disable, type

unsetenv CDS_ALLOW_VIRTSYSLAY

or

CDS_ALLOW_VIRTSYSLAY nil

Example:

setenv CDS ALLOW VIRTSYSLAY t

env | grep CDS ALLOW VIRTSYSLAY

echo '"tfID = techOpenTechFile("tech 1ib name" "tech.db")' >> testl.au
echo 'layer = techCreatelayer (tfID 235 "prBoundary")' >> testl.au
virtuoso -log testl.log -test testl.au

unsetenv CDS ALLOW VIRTSYSLAY
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Incremental Technology File Examples

This appendix presents a simple example of creating multiple technology files for incremental
technology databases from an existing, single technology file. It also illustrates an example
of a more complicated incremental technology database structure designed for different
design tasks to enter at the point in the graph that supplies all of the data needed for each
task.

Example 1

This is a simple example of creating multiple technology files for incremental technology
databases from an existing, single technology file.

Single ASCII Technology File

The following is a single ASCII technology file containing all of the technology data required
for all of the design tasks in a design flow. If another design task requires different technology
data, an entirely new technology file must be created and loaded, even if it uses some of the
technology data already defined in this technology file. For example, another task might
require all of the same basic layers and purposes, but different constraints, viaDefs, or
viaSpecs. Creating a single technology database would require copying and editing the
entire original technology file. If the file is split into multiple files for incremental technology
databases, then it is necessary to create an ASCII file only for what needs to be different.
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ekhkhk Ak kA hhkhkhkhkhhkhkhkhkhkkhkhrhkhkhkhkhkhkkhkkx*x*
r

; LAYER DEFINITIONS

,-********************************

layerDefinitions (

techLayers (

; ( LayerName

;User-Defined Layers:

( Metall
( Vial

Abbreviation

METAL1
VIAl
METALZ2

( Metal?2
) ;techLayers

techLayerPurposePriorities (

;layers are ordered from lowest to highest priority

LayerName

Vial

P

i
( Metall
(
( Metal2

) ;techlLayerPurposePriorities

techDisplays (

; ( LayerName Purpose

(- =
( Metall drawing
( Vial drawing
( Metal2 drawing

) ;techDisplays

) ;layerDefinitions

,-********************************

; LAYER RULES

,-********************************

layerRules (
functions (
; ( layer
Pl
( Metall
( Vial
( Metalz

) ;functions

June 2023
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)
)
drawing )
drawing )

)

drawing

ttttt
ttttt
ttttt

)

The layerDefinitions
section defines the layers and
purposes used throughout the
single technology database. The
data is required for all tasks in a
design flow. For the incremental
technology databases in this
example, itis therefore defined in
the base technology file
containing data used by all other
databases.

Destination: techFilel.tf

Notes:

1. If there are any system-
reserved layers and purposes
defined in a technology file, they
are discarded at compilation
because they are defined in the
default technology database,
cdsDefTechLib, which is
automatically referenced at the
base of any graph (see Simple
Incremental Technology
Database Structures on
page 12

Vis Sel Con2ChgLy DrgEnbl Valid )

2. Additional or different layers or
layer attributes required only for
specific tasks in the design flow
can be defined in technology
databases providing other data

The layerRules section defines layer attributes used
throughout the single technology database. The data is

required for all tasks in a design flow. For the incremental
technology databases in this example, it is therefore

defined in the base technology file containing data used
by all other databases. Destination: techFilel.tf

function

"metal"
" CU.t n

"metal"
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viaDefs can be grouped in a second technology
5 KK Kok ok ok ok ok ok ok K ok ok ok ok ko ok K ok ok K ok Kk ok ok ok kK database, which can then be referenced by any number
; VIADEFS of other libraries to use them for their design tasks.
J KRR KKK K KK KK KK KA K X KK KK Kk Kk K Xk Destination: techLib2 . t £, which uses data defined in
techLibl and therefore must reference techLibl.
viaDefs (
standardViaDefs (

; ( viaDefName layerl layer2 (cutlayer cutWidth cutHeight [resistancePerCut])

; (cutRows cutCol (cutSpace))
; (layerlEnc) (layer2Enc) (layerlOffset) (layer20ffset) (origOffset)
; [implantl (implantlEnc) [implant?2 (implant2Enc) [well/substratel]])
P T e e )
(M1 M2 Metall Metal2 ("vial"™ 0.2 0.2)
(1 1 (0.0 0.0))
(0.1 0.1) (0.2 0.2) (0.0 0.0) (0.0 0.0) (0.0 0.0)

) ;standardViaDefs

) ;viaDefs

e kA Ak Ak A A A A A A A A A Ak A A A A Ak Ak kA k kA kA kkkk%
’

Constraints can be broken out so that they can be
*Sfljffljé{lff*fl}?gff*********Hm referenced by other databases, as can the siteDefs
'constraintGroups ( section. Destination: techLib3. tf, which uses data
defined in techLib2 and techLibl and therefore must

( ?E?EE_)_______[?\_]?EEE{?]_ ; reference techlL.ib2, which references techLibl.
( "foundry" nil
spacings (
( minWidth "Metall" 0.3 )

) ;spacings
) ;foundry

) ;constraintGroups

,-********************************

; SITEDEFS
,-********************************
siteDefs (
scalarSiteDefs (
; ( siteDefName type width height symInX symInY symInR90)
(- —m== —==—=  —-——=— ——m——mm —————— —— )
( core core 10.0 5.0 t t nil)
( core?2 core 20.0 5.0 t t nil)
( IO pad 20.0 20.0 t t t)

) ;scalarSiteDefs
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arraySiteDefs (

( name type
; ( (siteDefName dx dy orientation) ...)
; [symX] [symY] [symR90] )

( tiledIO pad
(
( IO 0.0
( core 0.0
)
nil t t

)
) ;arraySiteDefs
) ;siteDefs

ITDB ASCII Technology Files Derived from the Single File

This example splits an existing simple technology file into three technology files:

B abase technology file specifying basic layer and purpose data used the other technology
databases;

B atechnology file defining viaDefs, constraints, and devices; and
B atechnology file specifying viaSpecs.

Note: viaSpecs does not support cdsGenViaDefs.

The single technology file could, of course, be split up differently to satisfy specific design
needs. For example, devices might be split into a separate technology file if they are to be
used only for some tasks or if various tasks require different groups of devices and other
technology databases containing devices are to be added. Also, additional technology files
could be added with the appropriate references to create technology databases that use
technology data in this graph.

The following are the incremental technology file and database names and their contents
used in this example:

Graph level Content ASCII technology file Technology database

name name
base layers techLib1.tf techLib1
second viaDefs techLib2.tf techLib2
third viaSpecs techLib3.tf techLib3
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Base ASCII Technology File: Layers

Basic layer and purpose data applies to all of the rest of the technology data in the original,
single technology file. It will also be used by any design tasks in the design flow, including any
tasks requiring by the addition of technology data or, with the incremental technology
databases, the addition of technology databases. Consequently, it can be useful to provide a
technology database containing only the basic layer information.

The example base technology file techLibl . tf defines the basic layer and purpose data
for user-defined layers. It is referenced by techLib2 . t £ and itself automatically references
the Cadence default technology database, cdsDefTechLib, which defines the system-
reserved layers and purposes.
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e kA AKAAKAAAAA A A A AKX A XA AR A KA A AKXk A XAk h k%
’

; LAYER DEFINITIONS

ek hkhkhhk Ak kA h kA A h kA hkhkhkrhkhkhkhkhhkhkhk*x*x*
r

layerDefinitions (

techLayers (
; ( LayerName Layer# Abbreviation )
2 s )
;User-Defined Layers:
( Metall 7 METAL1 )
( Vial 8 VIAl )
( Metal2 9 METALZ2 )

) ;techlayers

techlLayerPurposePriorities (

;layers are ordered from lowest to highest priority

; ( LayerName Purpose )
P mmmmmm——— e )
( Metall drawing )
( Vial drawing )
( Metal2 drawing )

) ;techLayerPurposePriorities

techDisplays (

,E LayerName Purpose Packet
( Metall drawing ml
( Vial drawing vl
( Metal2 drawing m2

) ;techDisplays

) ;layerDefinitions

e kA A KAAKAA A AKX AKX AKX XA A A XA AKX XA XAk h k%
’

; LAYER RULES

;********************************

layerRules (

functions (
; ( layer function
i ===
( Metall "metal"
( Vial "cut"
( Metal2 "metal"
) ;functions
) ;layerRules
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Second ASCII Technology File: ViaDefs

A new controls section must be added to this technology file to reference the base technology
database, which contains data required by this second ASCII technology file.

controls (

refTechLibs (
"techLibl"
)

) ;controls

ehkhkhkhkhk Ak kA kA Ak kA hkhkhkrh kA hkhkhkhk*x*x*k
Iz

; VIADEFS

,-******k*k*************************

viaDefs (
standardViaDefs (
; ( viaDefName layerl layer2 (cutlayer cutWidth cutHeight [resistancePerCut])
; (cutRows cutCol (cutSpace))
; (layerlEnc) (layer2Enc) (layerlOffset) (layer20ffset) (origOffset)
; [implantl (implantlEnc) [implant2 (implant2Enc) [well/substrate]]l])
2 e )
( M1 M2 Metall Metal2 ("vial™ 0.2 0.2)
(1 1 (0.0 0.0))
(0.1 0.1) (0.2 0.2) (0.0 0.0) (0.0 0.0) (0.0 0.0)

)

) ;standardViaDefs

) ;viaDefs
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Third ASCII Technology File: Constraints and Site Definitions

A new controls section must be added to this technology file to reference the second
technology database, which in turn references the base technology database. This third

ASCII technology file requires data specified in the other databases.

controls (
refTechLibs (
"techLib2"
)

) ;controls

;********************************

; CONSTRAINT GROUPS

ehkhkhkhhkhh kA hkhkhkdrh kA hkhkhkrhkhkhkhkhhxhkhk*x*x%k
Iz

constraintGroups (
; ( group [override] )

( "foundry" nil

spacings (
( minWidth "Metall" 0.3
) ;spacings
) ; foundry

) ;constraintGroups

;********************************

; SITEDEFS

e kA KA KAAKAAAAA A AR A KA A XA AR AR A AKX XAk Ak kA k%)
’

siteDefs (

scalarSiteDefs (
; ( siteDefName
(- === -
( core core 10.0
( core?2 core 20.0
( IO pad 20.0
) ;scalarSiteDefs
arraySiteDefs (
;7 ( name type
; ( (siteDefName dx dy
; [symX] [symY] [symR90] )
(-
( tiledIO pad
(
( IO 0.0 0.0
( core 0.0 0.0
)
nil t t
)
) ;sarraySiteDefs

) ;siteDefs
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Graph of Incremental Technology Databases

Compiling the technology files in the proper order (techLibl. tf to database techLibl,
then techLib2. tf to database techLib2, then techLib3. tf to database techLib3)
results in the following technology database graph:

Technology Database Graph b

Library ltechLi]:uE ‘

@ Effective i As Defined

[ I
=- techLib3
= f@ techLibz

Other databases specifying other technology data can be added to the graph by referencing

Additional databases, referencing existing databases or providing additional technology data,
can be added as needed.
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Example 2

This example presents six technology files that create separate databases for providing base
data and data that can be applied to different tasks, such as different metal processes and
place and route tasks. These illustrate the kind of data partitioning you can do with
incremental technology databases.

The sample technology files are in the following directory:
<install_dir>/doc/techfileuser/examples

The following table summarizes the technology files, technology database names assumed
by the references they contain, technology database references, and general contents. They
are listed from the top of the graph down, as shown in the Technology Database Graph form.
They are compiled from the bottom up.

. Technology
Technology File Bechnology Database Content
atabase R
eferences
gpdk090_top.if gpdk090_top techLibCustom4M database references only
prTechLib
techLibCustom4M.tf techLibCustom4M gpdk090 Data for 4-metal processes:
viaDefs
constraintGroups
special setup constraint
groups
devices
cdsViaDevices
multipartPathTemplates
prTechLib.tf prTechLib gsclib090_tech Data specific to place and
techLib9M route tasks:
controls
additional techParams
viaDefs
constraintGroups
LEFDefaultRouteSpec
gsclib090_tech.if gsclib090_tech gpdk090 siteDefs
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Technology File
Database

Technology

Technology
Database
References

Content

techLibOM.tf techLibOM

gpdk090.tf gpdk090

gpdk090

(default reference
to cdsDefTechLib
added at
compilation)

Data tailored for 9-metal
processes:
layerDefinitions
layerRules
viaDefs
constraintGroups and
constraints, including foundry
constraints
devices
additional
multipartPathTemplates

Base data:

controls
techParams
mfgGridResolution

layerDefinitions
techPurposes
techLayers
techLayerPurpose-

Priorities

techDisplays

layerRules
functions
routingDirections

ViaDefs

constraintGroups
foundry

devices
ruleContactDevice
multiPartPathTemplates
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The following are the database graphs (As Defined and Effective) that result after loading the
sample technology files in reference order to create the incremental technology databases.

_I_I

Technology Database Gra '

Technology Database Grap

Library lg‘p dk090_top

i Effective @ As Defined

Likrary lgpdeQD_tup

@ Effective i &s Defined

[

[

=k gpdeElEI _top
techLibCustomaia
P - gpok0gn
E- i@ pirTechLib
EI - gsclib090_tech

| &= ‘ gpoki90
=- - techLibam

..... ‘ gpdkd30
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