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1

Using the Technology Database Checker

This manual provides information on the Cadence Virtuoso® Technology Database Checker
(TechDB Checker). TechDB Checker lets you inspect an OpenAccess (OA) technology
database and provides comprehensive reports. It queries an OA technology database for the
required and optional data needed to function with Cadence tools and provides detailed
reports.

This guide is intended for the following audience:

B Technology file developers who can use TechDB Checker to verify that their technology
database accurately represents the semiconductor process they are using to implement
intellectual property and verify tool enablement. They can obtain detailed information
about the content of the technology database, including missing or duplicated
information.

Circuit and layout designers who can use TechDB Checker to verify that their designs created
using intellectual property from other foundries or providers support Virtuoso physical design
tools. Using TechDB Checker, they can check if their technology file, which they may receive
from other sources, supports their intended use of the Cadence tools.

This chapter provides information on running Cadence Virtuoso® Technology Database
Checker (TechDB Checker). It includes the following topics.

m Overview on page 6

Prerequisites for Using TechDB Checker on page 9

Running TechDB Checker on page 9
Viewing the Technology File on page 13

Viewing Tool Requirements on page 14

Viewing Logs on page 15
For information on how to review the results of a run, see Chapter 2, “Analyzing Results.”
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Overview

This section provides information on the following topics:
B OpenAccess Technology Database
m TechDB Checker Features

m TechDB Checker Flow

OpenAccess Technology Database

An OpenAccess (OA) technology database is an integral part of a process design kit (PDK).
It defines process data like layer definitions and attributes, design constraints, and via
definitions, and device definitions that are used throughout the design flow.

/ Important

In this guide, the term technology database refers to an OpenAccess technology
database. The term constraint refers to physical constraints in the technology
database to represent the process design rules.

Typically, Virtuoso design technology data is initially defined in an ASCII technology file. This
technology file is compiled into a binary OA technology database.

You can create and edit the ASCII technology file and compile it into a technology database.
You can use Virtuoso Technology File Manager to compile a technology file into a technology

database. For details, see Virtuoso Technology Data User Guide.

TechDB Checker Features

TechDB Checker queries an OA technology database for the required and optional data
needed to function with Cadence tools.

TechDB Checker:
B Inspects the technology database for compliance with:
O Tools in the Virtuoso Layout Suite (VLS) XL and higher product tiers
Q Physical Verification System (PVS)
a Design Exchange Format (DEF) files
Q

Library Exchange Format (LEF) files

June 2023 6 Product Version 1C23.1
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Highlights missing required and optional sections in the technology database
Highlights missing, duplicate, and mutually exclusive constraints

Supports incremental technology database (ITDB) structure

Provides summarized, detailed, and structured reports

Provides options to view technology file content and tool requirements

Provides options to choose the tools and layers for which inspection of technology data
must be conducted

Important Notes

m TechDB Checker does not verify if a technology database accurately represents a
specific process technology. It queries the technology database for the required and
optional data needed to function with Cadence tools.

B This guide uses Virtuoso technology file terms instead of OpenAccess terms when
referring to specific technology content. For example, this guide uses the term
functions instead of caMaterialTypes.

m TechDB Checker can identify the following types of constraints.

Constraint Type Description

Required constraints Constraints that a Cadence tool requires for its functioning.

Optional constraints Constraints that a Cadence tool does not require for proper
functioning, but can use.

Duplicate constraints Same constraint defined multiple times for the same layer.

Exclusive constraints Potentially conflicting constraints, when two or more
constraints are defined for the same layer or pair of layers.

Mutually exclusive Constraints that have different names, with potentially

constraints identical operation with same layers.

Advanced constraints Constraints applicable to all process nodes smaller than
45nm.

Mature constraints Constraints applicable to all process nodes.

June 2023 7 Product Version 1C23.1
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TechDB Checker Flow

The following figure illustrates the flow in which you use TechDB Checker.

POk libraries
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technology
database

TechDB Checker
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......................................
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To check a technology database:

Fesults for
analysis

1. Start TechDB Checker and select the PDK library that contains the technology database.

2. If required, limit the scope of tools being checked.

By default, all tools are selected.

3. If required, limit the scope of layers in the technology database being checked.

By default, all layers are selected.

4. Run TechDB Checker.

For details on step 1 to step 4, see

5. View results of the technology database investigation.

For details, see Chapter 2, “Analyzing Results.”.

“‘Running TechDB Checker” on page 9.

You can view the technology database content and tool requirements that TechDB Checker
uses as a basis for its analysis. TechDB Checker also logs the details of a technology
database analysis in a file, which you can view.

June 2023
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Prerequisites for Using TechDB Checker

The Cadence library definition file cds.1ib must have a reference to the PDK library that
contains the technology database you want to check.

Running TechDB Checker

This section illustrates how you run TechDB Checker to check the OA technology database
in the sample Cadence 45nm generic PDK (gpdk045) library.

To start inspect a technology database:
1. Choose Tools — Technology File Manager from the Virtuoso CIW menu bar.

The Technology File Manager form appears.

Technology File Manager
File Help cadence
Applications
Edit Techfile... TechDE Checker
~ =~ —d
Manager
Mew... Attach...
~ =~ —d
Load... Dump...
N i —
Save... Discard...
~ =~ =
et Reference...
Utilities
Install Device... Guard Ring...
N S -
Graph...
- —
2
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2. Click TechDB Checker.

The Virtuoso Technology Database Checker form appears.

Virtuoso Technology Database Checker

Process POK Mame:

sample

Run TechDBE Checker

Ve Summary, Jiew Detajled Dump Tool/Constraint Spreadsheet View Techfile

_ Display Logfile

TechDB Checker Results
Tools | Functions = Controls | Interconnect | LayerDefs | Layer Rules | Placement Routing | Devices

Tools Checked

LS _

Layers Checked
L /

Tool Constraint Check

Description Status Constraints Required |Constra|ms Found |Too|
B} VLS-XL
Cptimize Untested optimize
Layout XL Untested wxl
- Abstract Untested abstract
DRD-XL Untested drdzxl
i - Wire Editor Untested wireEditor
Eh VLS-EXL
- DRO-GXL Untested drdgxl U
- Yield Optimize  Untested yield
- WSR Untested wSr
- Analog Placem... Untested analog
- Floorplanner Untested floorplanner
- Modgen Untested modgen
- Digital Placement Untested digPlace
- LEF 5.8% Untested lefdefsE
- PVS Untested pvs
Il N
_tep_

3. Select the PDK library containing the technology database from the Process PDK

Name list.

Note: You can view the technology database content and the technology database

requirements for a specific tool.

4. If required, select the tools for which TechDB Checker must inspect the technology

database. All tools are selected by default.

To select tools, click Tools Checked to open the Check These Tools form, select the

tools, and click OK to confirm your selection.

Note: The tools available for selection depend on the tools available in the Virtuoso

June 2023 10
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version.

Check These Tools

-

Optimize

Layout XL

Abstract
DRO-¥L
Wire Editor

DRD-GXL
Yield Optimize

W5R

Analog Placement

Floorplanner

Maodgen

Digital Placement
LEF/DEF 5.8

PV5

[ ox JE

Clear All Select All

o

K Ik

K K

<

<

K Ik

< K Ik < Ik

I

_Apply

=

Help ~

5. If required, select the layers in the technology database. By default, all layers are
selected.
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To select layers, click Layers Checked to open the Layers Checked form. Select the
section from the Layer Source drop-down list, and select the layers. Repeat to select
more layers from other sections. Then click OK.

Layers Checked

Layer Source: functions n
Select All

Clear All

Layers:

Bondpad
Cont

Metall

< K £ Ik

Metalld

Metalll

<

Metal2

<

Metal3

<

Metald

<

Metals

<

Metals

<

Metal?

<

Metald

<

m _ Lancel | Apply | Help

6. Select the Display Logfile checkbox if you want to automatically display the log file
immediately after TechDB Checker completes investigating the technology database.

The log file contains information that TechDB Checker stores for reference.
7. Click Run TechDB Checker.

TechDB Checker starts investigating the technology database.

June 2023 12 Product Version 1C23.1
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After completing the investigation, TechDB Checker displays the results in various tab
sections. It also enables the View Summary and View Detailed buttons.

Virtuoso Technology Database Checker

[3¢]

Process PDK Name:

gpdkA98
sample

Run TechDE Checker

[l
Tools Checked

Layers Checked

WView Summary

View Detailed

Dump Tool/Constraint Spreadsheet

WView Techfile

__ Display Logfile

~TechDB Checker Results

Tools | Functions = Controls | Interconnect | LayerDefs | Layer Rules | Placement | Routing @ Devices

Tool Constraint Check

r

Description |5tatus

B VLS-HL

e Optimize Incomplete

Layout XL Incomplete

- Abstract Incomplete

- DRD-XL Incomplete

i - Wire Editor Incomplete
B VLS-EXL

- DRD-GXL Incomplete

- Yield Optimize  Incomplete

- VSR Incomplete

- Analog Placem... Incomplete

- Floorplanner Incomplete

- Modgen Incomplete

- Digital Placement Incomplete

- LEF 5.8% Incomplete

- PVS Incomplete

|Cnnstraims Required |Cnnstraims Found |

102
60

102
102
102

102
102
102
96

a1
54
a1
a1
a1

a9
a9
a9
86

|Tnn|

optimize
vl
abstract
drdxl
wireEditor

drdgx!

yield

vsr

analog
floorplanner
modgen
digPlace
lefdef5E
pvs

Tore I

Viewing the Technology File

TechDB Checker lets you create an ASCIl dump of the technology database and store it as
a technology file in the run directory. The technology filename matches the PDK library name
and has a . t £ file extension.

To view the technology file:

1. Select the PDK library containing the technology database from the Process PDK

Name list.

June 2023
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2. Click View Techfile.

TechDB Checker runs the Virtuoso Technology File Dumper utility to create the
technology file. It then displays the technology file.

Virtuoso Technology Database Checker

Process FDK Name: [EPTTEL] a2

gample Tools Checked

Layers Checked

Run TechDE& Checker

View Summary View Detailed Dump Teol/Constraint Spreadsheet View Techfile

— Display Logfile _ = — | |

TechDB Checker Results File Edit View Help cadence
Tools  Functions Controls | Interconnect LayerDefs Layer Rules T Technology File gpakeoss
: Generated on Sep 6 12:13:53 2818 E
with @(#)$CDS: wirtuoso version ICADVMIB.1-64b B6B/31/2818 23:23 (=
Description |Status | Constraints Required |Cur|st|
[?I VLS :*Q*t***t*!*Q*Q*D*k*k*k********i*
= Optimize Incomplete 102 91 * CONTROLS
ayout XL Incomplete 60 54 R L L T T T P TP T P
- Abstract Incomplete 102 a9 controls(
+ DRD-XL Incomplete 102 N techVersion("1.8")
i Wire Editor Incomplete 102 9
Bl VLS-EXL techParams|(
- DRD-GXL Incomplete 102 N ;( parameter value ]
~¥ield Optimize  Incomplete 102 9N K Smmmmres 0 s ]
VSR Incomplete 102 91 ( NBLWI 3.2 )
i Analog Placem Incomplete 96 86 { NBLE1 8.4 )
- Floorplanner Incomplete &0 54 ( NBLSP1 5.8 )
Modgen Incomplete 96 86 ( NBLSE1 4.4 )
= Digital Placement Incomplete 96 86 ( WBLSE2 2.2 )
( NBLSE3 8.5 )
- LEF 5.8* Incomplete 102 9 ( NBLSE4 .4 )
- PVS Incomplete 102 N ( NHSP1 8.6 )
| ( tHsp2 1.2 )
i |~ i
B L& G4

Viewing Tool Requirements

You can view the required and optional constraints in a technology database for each
Cadence tool that TechDB Checker supports. This information helps you identify the
technology database sections that TechDB Checker uses as a base for reports.

To view technology database requirements for a Cadence tool:

1. Select the PDK library containing the technology database from the Process PDK
Name list.

2. Select the Cadence tool from the Tools tab section.

3. Click Dump Tool/Constraint Spreadsheet.

June 2023 14 Product Version 1C23.1
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TechDB Checker displays the TOOL - Too/Name form with details about the required
and optional information in various sections of the technology database for the selected
tool.

The text required indicates that the technology file must include this information for the
selected tool. The text supported indicates that the tool can use this technology file
content.

To save displayed information, scroll down to the end of the report and click Save To
File.

Viewing Logs

TechDB Checker logs useful information while checking a technology database, which you
can refer.

To display the log file automatically immediately after TechDB Checker finishes investigating
a technology database:

1.
2.
3.

Select the PDK library containing the technology database.
Select the Display Logfile checkbox.
Click Run TechDB Checker.

TechDB Checker starts investigating the technology database and stores details in a log
file. After completing the investigation, it displays the log file.

June 2023 15 Product Version 1C23.1
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To view the log file at any time after the technology database investigation is complete:

= Select the Display Logfile check box.

—| Virtuoso Technelogy Database Checker | 4]
Process PDK Name: —
zample Tools
| —
Layers
—

Run TechDBE Checker

_ B techdbSummary45s [ ]
Wiew Summary
" |Jffe Edit View Help cadence
__ Display Logfﬂe
TechDB Checker Resu Report Date/Time: Sep 6 12:32:14 2818
Tools | Functions | C
Library Mame: gpdkAga@
TimeStamp:gpdkBgs Jul 17 15:26:56 2A88
Description Cadence Version: 1.2811-87-111635 sub-version ICADVM1&.1-64b.DEL.345
EF VLS-XL
Optimize I Tool Enablement Summary:
- Layout AL Optimize Incomplete
- Abstract
Layout XL Incomplete
""DBD'XL. Abstract Incomplete
. Wire Bditor|  ppp_y) Incomplete
EF- VLS-EXL Wire Editor Incomplete
-~ DRD-GXL DRD-GXL Incomplete
- Yield Optir ¥ield Optimize Incomplete
- WSR VSR Incomplete
- Analog Plac Analog Placement Incomplete
- Floorplanm Floorplanner Incomplete
- Modgen Modgen Incomplete
- Digital Placs Digital Placement Incomplete
- LEF 5.8% LEF 5.8# Incomplete
- PVS PVS Incomplete
o Tool Requirements Summary: |
- _-q 11l -_
9 | L1 a |
June 2023 16 Product Version 1C23.1
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Analyzing Results

This chapter provides information about interpreting the summarized, detailed, and
structured reports that TechDB Checker provides after it completes checking a technology
database. It includes the following topics:

Reporting Features on page 18

Viewing the Summary Report on page 18
Viewing the Detailed Report on page 21

Viewing Tools Compliance Results on page 25

Viewing Functions Compliance Results on page 28

Viewing Missing Control Section Items on page 30
Viewing Interconnect Constraints Items on page 30
Viewing Missing Layer Definitions on page 31

Viewing Layer Rules on page 32
Viewing Missing Placement Grids on page 32

Viewing Missing Routing Grids on page 33

Viewing Missing Devices on page 34

June 2023 17
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Reporting Features

After inspecting a technology database, TechDB Checker lets you:

m View summarized and detailed reports and identify information using categories in the
reports

m View results using various tabs that are structured according to:
Tools

Functions

Control section

Interconnect sections

Layer definitions

Layer rules

Placement grids

Routing grids

o 0O o OO 0 0o U o

Devices

m Navigate from a high-level report, such as the number of missing constraints, to detailed
results, such as the name, group, and other details on the missing constraints

m Print and save reports for later use

Viewing the Summary Report

This section provides information on the following topics.

B Generating the Summary Report
B Summary Report Content

June 2023 18 Product Version 1C23.1
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Generating the Summary Report

Using TechDB Checker, you can generate a summary report that includes high-level
information on tool enablement in a technology database. TechDB Checker saves the
summary report in the run directory.

To generate a summary report:
= Click View Summary.

TechDB Checker generates the summary report and displays it. The following figure
illustrates a summary report.

techdbSummary691
File Edit View Help cadence
Report Date/Time: Sep 19 13:56:34 2018 [
Library MName: gpdk@9a
TimeStamp:gpdkB@9a Jul 17 15:26:56 2808
Cadence Version: 1.2811-87-111635 sub-version ICADVM18.1-64b.DEL.345
Tool Enablement Summary:
Optimize Incomplete
Layout XL Incomplete
Abstract Incomplete
DRD-%L Incomplete
Tool Requirements Summary:
Tier Tool Check Status Required Constraints Req. Constraints Found
VLS-XL Optimize Incomplete 182 a1
Layout XL Incomplete [:1z] 54
Abstract Incomplete 182 91
DRO-XL Incomplete 182 a1
Wire Editor Incomplete 182 a1
WVLS-EXL DRD-GXL Incomplete 182 a9
Yield Optimize Incomplete 182 a1
Layer Summary
Layer Name Function Required Constraints Required Constraints Found
Cont cut 3 3
Metall metal 3 3
Metal2 metal 3 3
Metal3d metal 3 3
Metald metal 3 3
Layer Summary For Optional Constraints
Layer Name Function Optional Constraints Optional Constraints Found
Cont cut 7T 13
Metall metal 118 16
Metal2 metal 118 16
Metal3d metal 118 16
Metald metal 118 16
Metals metal 118 16
Metaléd metal 118 16
Metal? metal 118 16
Metals metal 118 16
Metald metal 118 16
Nburied nwell 32 2
June 2023 19 Product Version 1C23.1
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Summary Report Content

A summary report contains the following sections:

B Report header information
Includes the following details:
Q Report date and time
a PDKlibrary name and timestamp
Q Cadence Virtuoso version
m Tool Enablement Summary
Lists the supported Cadence tools and their enablement status.
QO Complete indicates that all required constraints for the tool are available in the
technology database.
QO Incomplete indicates that at least one required constraint for the tool is missing in
the technology database.
QO <waived> indicates that the tool is not selected for investigation. For details on how
to waive a tool, see step 4 in “Running TechDB Checker” on page 9.
m Tool Requirements Summary
Provides the tool enablement status, the number of constraints required for tool
enablement, and the number of required constraints found in the technology database.
m Layer Summary
Lists layers, along with their functions, the number of required constraints, and how many
of those constraints were found in the technology database.
In the following example, the cut function of the layer Cont has two required constraints,
which were also found in the technology database.
Example:
Layer Summary
Layer Name Function Required Constraints Required Constraints Found
Bondpad passivationCut 2 2
Cont cut 2 2
m Layer Summary For Optional Constraints
June 2023 20 Product Version 1C23.1
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Lists layers, along with their function, the number of optional constraints, and how many
of those constraints were found in the technology database.

Example:

Layer Summary For Optional Constraints

Layer Name Function Optional Constraints Optional Constraints Found
Bondpad passivationCut 63 3
Cont cut 63 6

Viewing the Detailed Report

This section provides information on the following topics.

B Generating the Detailed Report
m Detailed Report Content

Generating the Detailed Report

Using TechDB Checker, you can generate detailed reports that include comprehensive
information on tool enablement in a technology database. TechDB Checker saves the
detailed report in the run directory.

To generate a detailed report:
= Click View Detailed.
TechDB Checker generates the detailed report and displays it.

Detailed Report Content

A detailed report includes all the Summary Report Content. Additionally, the detailed report
contains the following information:

/ Important

The detailed report has all the information available in the tabs of the TechDB
Checker Results area of the main TechDB Checker form.

B Technology File (Techfile) Section Summary
Includes the number of errors, warnings, and notices on the following sections of the
technology database based on result of the analysis that TechDB Checker performs.

June 2023 21 Product Version 1C23.1
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controls
layerDefinitions
layerRules
viaDefs

devices

constraintGroups

o U 0O U 0o U o

routingGrids
Q placementGrids

Note: TechDB Checker does not report the constraints section of the technology
database in the same format as the other sections. This section is reported by
constraintGroups.

Example entry:

Techfile Section Summary:

Section Errors Warnings Notices
controls 0 0 2
layerDefinitions 0 0 3

m Techfile Section Details

Includes error messages, warning messages, and notices for sections in the technology
database.

QO Errors—Indicate issues in the technology database that must be corrected for
proper operations.

QO Wwarnings—Indicate conditions that may become an issue, depending on how the
technology database or the process technology is used. You should appropriately
correct the technology database.

QO Notices—Indicate conditions that do not require any action. However, you should
know about these conditions.

Example entry:

Techfile Section Details:
Techfile Section: controls
Errors: none
Warnings: none
Notices:

Default Grid Snap Resolution set to 0.005.

June 2023 22 Product Version 1C23.1
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Default Spacing measurements are in euclidian.

Note: For hierarchical member constraint groups, TechDB Checker displays details
using appropriate entries and indentation, as illustrated in the following example:

Techfile Section: constraintGroups

Group: virtuosoDefaultExtractorSetup

Errors: none
Warnings: none
Notices:

userDefined virtuosoDefaultExtractorSetup validLayers
does not contain 'diffusion in constraint Group.

m Constraints Report
Includes the constraints and layer summary in the following formats:
0 Constraints by layers
Q Layers by constraints
Both the constraints report formats include the following:
Layer name
Constraint name
Value of the constraint

Constraint group to which the constraint belongs

o 0 0O 0O O

Operator note
Examples:

Q Constraints by Layers

Techfile Constraints by Layer

Layer Constraint Value Group Op Note
Bondpad minSpacing 8.0 foundry

Bondpad minWidth 55.0 foundry

Cont maxWidth 0.06 foundry

Cont minSpacing 0.06 foundry exclusive

foundry (viaSpacing)
Metall minSpacing 0.12 foundry duplicate

virtuosoDefaultSetup (minSpacing)

Q Layers by Constraint

Constraints Report

Techfile Layers by Constraint
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Constraint Layer Value Group Op Note
maxDensity Metall table foundry
Metal2 table foundry
minSpacing Cont 0.14 foundry
ont,Resdum 0.2 foundry
Metall 0.12 wvirtuosoDefaultSetup
Metall table foundry
Metall 0.12 foundry duplicate
virtuosoDefaultSetup (minSpacing)

The constraints reports help you identify duplicate and mutually exclusive constraints.
Duplicate constraints have the same layer name and constraint name. Duplicate
constraint definitions are reported in the operator note column.

Mutually exclusive constraints have different constraint names, with potentially identical
operation with same layers. Such constraints are reported along with the name of the
other constraints in the operator note column.

Note: TechDB Checker does not check the parameters of each constraint or account for
the and and or constraint groups. This may lead to some reported duplicates that might
be different definitions.

Note: The constraint value table indicates multiple values defined within a
spacingTable constraint group.

B Trace of the boolean operations for each derived layer

Example:

noOverlaplayerl
and (

Poly *

Oxide *
;noOverlaplayerl
noOverlaplLayer?2

and (

Poly *

Resdum *

;noOverlaplayer?2
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Viewing Tools Compliance Results

The Tools tab of the TechDB Checker form provides information on the missing and found
constraints in the technology database for each supported Cadence tool. You can also save
the tools compliance results.

Note the following when analyzing the tools compliance results:

m TechDB Checker highlights the following types of constraints:

a

a

a

0O 0O 0O O

Required mature constraints
Optional mature constraints
Optional advanced constraints

Note: Mature constraints are those constraints that are applicable to all process
nodes. Advanced constraints are those constraints that are applicable to all process
nodes smaller than 45nm.

Duplicate constraints
Exclusive constraints
Mutually exclusive constraints

Layers purpose pairs

B Exclusive constraints are potentially conflicting constraints, when two or more constraints
are defined for the same layer or pair of layers. Mutually exclusive constraints have
different names with potentially identical operation with same layers. In the following
image, minOppExtensionandminExtensionDistance are defined forMetal9 and
Via9. This indicates a potential conflict.

EH Mutually Exclusive ConstraintWarnings
- Via Names Ordered Spacing ConstraintWarnings

{("minOppExtension” "Metald" "Viad")
[{"minExtensionDistance” "Metal2” "Wia2™)
["minOppExtension”™ "Metal10” "Via2")
{"minExtensionDistance” "Metal 10” "Wia9")

In the example, it is possible that the deprecation of certain constraints may be the
reason for the conflict. The technology database may have two forms of a single
constraint for backwards compatibility.
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B The required constraints, which TechDB Checker reports, are based on how the tools are
typically used.

B The technology database must contain all the required constraints for full tool
enablement. However, tools may function correctly even when some required constraints
are missing from the technology database.

To view tool compliance results:
1. Click the Tools tab.

View the high-level tool compliance report. This report includes the compliance status,
the number of constraints required, and the number of constraints found in the
technology database.

2. Double-click the tool record whose details you want to view.

If TechDB Checker does not identify any missing, duplicate, or conflicting constraints, it
displays an appropriate message.

If TechDB Checker identifies errors, it displays the Tool form. This form includes the list
of constraints that are missing, duplicate, and conflicting in the technology database for
the tool, along with the layers.

The following figure illustrates details of the required constraints that are missing in the
technology database for the Abstract Generator tool in Virtuoso Layout Suite XL. You can
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expand other categories to view details of duplicate and conflicting constraints and

missing optional constraints.

4| Tool: abstract

|24

Show Constraints Found Print
kS / kS S

Tech Constraints Missing by Layer for Tool abstract

=8 Required Mature Constraints

spacingTables
b minSpacing (one-layer)3) Phvt,Nhvt,Psub

minspacing (two-layery1) Psub

> spacing

minSpacing (one-layer)3) Phvt,Mhvt,Psub
> minSpacing (two-layery1) Psub
minWidth(3) Phvt,Mhvt,Psub

B}~ Optional Mature Constraints
[ Duplicate Constraint Warnings
B Exclusive Constraint Warnings
B} Missing Layer Purpose Pairs

Constraint | Layers Missing Constraint
|-He o ADER R Rl

|Grnun—ggemtnr

=

3. Click Show Constraints Found.
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TechDB Checker displays a form with the list of required and optional constraints found
in the technology database for the selected tool, along with the layers.

Tool: abstract

Print

- =

Tech Constraints Found by Layer for Tool abstract
Constraint Layers Found Constraint
= Required Mature Constraints
-~ spacingTables
minspacing (one-layer)27) Metal9,Via8,Metal8,Via7,Metal7,Viab,Metal6,Via5, Metal5,Viad, Metald, Via3,Metal3
Viaz,Metal2,Vial.Metall,Cont, SiFrot,Nzvt, Pimp.Nimp,Poly, Oxide_thk,Oxide, Nwell
Mburied
"ViaB"™-"min5pacing” Reconciled using "viaspacing”
"Via7"-"minSpacing" Reconciled using "viaSpacing” U
"Viag"-"minSpacing” Reconciled using "viaSpacing”
"Via5"™-"min5pacing” Reconciled using "viaspacing”
"Viad"-"minSpacing" Reconciled using "viaSpacing”
"Via3"-"minSpacing" Reconciled using "viaSpacing”
"Wia2"-"min5pacing” Reconciled using "viaSpacing”
"Via1"-"minSpacing" Reconciled using "viaSpacing”
minSpacing (two-layers) Paoly,Oxide_thk, Oxide,Mwell,Nburied

e

4. Click Close to close the Tool forms after viewing the results.

To save tool compliance results:

1. Open the relevant Tool form. For details, see the procedure to view tool compliance
results.

2. Click Print.
TechDB Checker displays the results as a text file.

3. Save and print the file as required.

Viewing Functions Compliance Results

The Functions tab of the TechDB Checker form provides information about the required and
optional constraints in layers along with their functions for tool enablement. From this tab, you
can access information on:

B Missing constraints and the tools that require and support them

m Constraints found in the technology database and the tools that require and support
them
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You can also save the layer compliance results.

Note: The list of layers in the Functions tab is sorted according to the mask number.

To view layer compliance results after running TechDB Checker:
1. Click the Functions tab.

View the high-level report, which includes the list of layers, their function, and mask
number.

2. Double-click a layer function record.
If TechDB Checker does not identify any errors, it displays an appropriate message.

If TechDB Checker identifies errors, it displays the Layer form with the list of missing
constraints for the selected layer and the tools that require and support them.

TechDBE Checker Results
Tools | Functions | Controls | Interconnect | LayerDefs | Layer Rules | Placement | Routing | Devices
| ayers Layec Eunction\askNumber (Double - Click to view layer resuits)
r PWdummy pwell 1
Mwell nwell 3
Oxide diff L
Poly Layer:PWdummy
MNhvt
Mimp
P,hw Show Constraints Found Print
Pimp A / A /
Nzvt Constraints Missing by Tool on Layer PWdummy
Mivt Tool Constraint Check
Fivt Missing Constraint | Tools Missing Constraint
sierot Et- Reguired Mature Constraints
Cont - spacing
MEE” b minSpacing (two-layer)13) abstrac tdrd, optimize,drdxl, wireEditor.drdgxl, yield.vsr.analog. mg
Vial IefdefSE pys
Metal2
Via2 = spacingTables
Metal3 b minSpacing (two-layer)(10) drd,optimize,abstract.drdxl, wireEditor.drdgxl, vield.vsrlefdefs 8,p
Via3
Metal4 Gt Optional Mature Constraints
Viad
” LW N N | -
|
[ I
Lelp
—| — e

3. Click Show Constraints Found on the Layer form.

TechDB Checker displays a form with the list of constraints found in the technology
database for the layer, along with the tools that require and support them.

4. Click Close to close the Layer forms after viewing the results.
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To save layer compliance results:

1. Open the relevant Layer form. For details, see the procedure to view function compliance
results.

2. Click Print.
TechDB Checker displays the results as a text file.

3. Save and print the file as required.

Viewing Missing Control Section Items

The Controls tab provides information on any missing items in the control section of the
technology database, along with the list of tools that require or support them.

To view missing control section items and the tools that require and support them:
= Click the Controls tab.

TechDB Checker Results

Tools | Functions ECmtrdsE Interconnect | LayerDefs | Layer Rules | Flacement | Routing | Devices

Missing ltem(s)
Mo Errors

Viewing Interconnect Constraints ltems

The Interconnecttab provides information on any missing and found interconnect constraint
group items in the technology database. It also displays the tools that require and support
missing constraints.
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To view missing and found interconnect items:

= Click the Interconnect tab.

TechDB Checker Results

Tools | Functions | Controls LayerDefs = Layer Rules | Placement = Routing = Dewices

Missing interconnect

HRFHHHRR KR HHHEREAR HRRFRTEER AR R RHHE HHERERRRRTREE R RH Rhh R R R RRdh b dd ddk ok hh ko hd e hhk
Found "validVias" in Constraint Group(s)
Found "validLayers" in Constraint Group(s)
Found "errorLayer” in Constraint Group(s)
errorLayer”noCverlapLayer1”)
errorLayer"noOverlapLayer2")
* Hierarchically expanded list of derived layers can be found in the layerDefinitions tab.

Viewing Missing Layer Definitions

The LayerDefs tab provides information on any missing items from the layer definitions
section of the technology database. It also displays a trace of the boolean operations for each
derived layer.

To view missing layer definition items and boolean operations for derived layers:

= Click the LayerDefs tab.

TechDB Checker Results

Tools | Functions | Controls Imercnnnecté Layer Rules | Placement | Routing = Dewices

Missing Layer Definitions

Mone Missing

*

The following is a trace of the boolean operations for each errorlayer created
"#* " indicates a physical layer has been reached

HRFHHHRE R KR RHHEHAR HRRFRHREER AR RHHT HHEERRRRRREEA R TR RRh R R RR ke k b bl d dodek dekeh kb d
noCwverlapLayer2
and(
Paoly *
Resdum *
LnoQOverlapLayer2
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Viewing Layer Rules

The Layer Rules tab provides information on layer rule items from the layer rules section of
the technology database.

To view layer rule items:

= Click the Layer Rules tab.

TechDB Checker Results

Tools | Functions | Controls | Interconnect LayerDefsE :

Macement | Routing  Devices

Layer Rules

"routingDire ctions"

("Poly" "none”)

{"Metal 1" "horizontal")
("Metal2" "vertical")
("Metal 3" "horizontal")
("Metal 4" "vertical™)
("Metal 5" "horizontal")
("Metal 8" "vertical")
{"Metal7" "horizontal")
{"Metal8" "vertical")
("Metal 3" "horizontal")

"mfgResolutions”

Viewing Missing Placement Grids

The Placement tab provides information on placement grids that are missing from the
technology database, along with the list of tools that require and support them.
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To view missing placement grids and the tools that require and support them:

= Click the Placement tab.

TechDB Checker Results
Tools | Functions | Controls | Interconnect | LayerDefs | Layer Rules

Routing | Dewvices

Missing PlacementGrids

Miszing item "horizontalOffset”

Tools Required: "Mone"”

Tools Optional: ("floorplanner”)
Missing item "horizontalPitch”

Tods Required: "MNong"”

Tods Optional: ("drdx«" "drdgxl" "floorplanner)
Miszing itemn "vertical Offset”

Tools Required: "Mone"

Tools Optional: ("floorplanner”)
Missing item "vertical Pitch”

Tods Required: "MNong"”

Tods Optional: ("floorplanner”)

Viewing Missing Routing Grids

The Routing tab provides information on routing grids that are missing from the technology
database, along with the tools that require and support them.

To view missing routing grids and the tools that require and support them:

= Click the Routing tab.

TechDB Checker Results

Tools | Functions | Contrals | Interconnect | LayerDefs | Layer Rules  Placement Devices

Missing RoutingGrids
Missing Defaultitem "horizon tal Offset”

Tods Required: ("abstract”)

Tods Optional: ("wireEditor” "yield" "vsr" "lefdef28")
Missing Defaultitemn "horizontal Fitch”

Tods Required: ("abstract”)

Tools Optional: ("optimize” "wireEditor” "yield" "vsr" "lefdef38")
Missing item "leftDiagOffset”

Tods Required: "Nong"”

Tods Optional: ("abstract’)
Missing Defaultitem "leftDiag Offset”

Tools Required: "Mone"

Tods Optional: ("abstract’)
Miszing item "leftDiag Fitch”

Toos Required: "Nong"
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Viewing Missing Devices

The Devices tab provides information on devices that are missing from the technology
database, along with the list of tools that require and support these them.

To view missing devices and the tools that require and support them:

= Click the Devices tab.

TechDB Checker Results

Tools | Functions | Controls | Interconnect | LayerDefs | Layer Rules | Placement | Routing

Miszing Devices
Missing item "cdsMosDevice”
Tods Required: "Nong"”
Tods Optional: ("layout')
Miszing item "cds\ViaDevice"
Todls Required: ("abstract”)
Toos Optional: ("layout')
Missing item "extractCAP"
Tods Required: ("optimize” "yield")
Tods Optional: "None”
Missing itemn "extractDIODE"
Tods Required: ("optimize” "yield")
Tools Optional: "Mone”
Missing item "extracth 05"
Toos Required: ("optimize” "yield") -
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Technology Database Checker Forms

This appendix describes the following TechDB Checker forms:

Virtuoso Technology Database Checker Form on page 36

Check These Tools Form on page 38

Layers Checked Form on page 39
TOOL Form on page 40

Tool Form for Found Constraints on page 42

Layer Form for Missing Constraints on page 43

Layer Form for Found Constraints on page 44

[

[

[

[

m Tool Form for Missing Constraints on page 41
[

[

[

B Log and Report Text Window on page 45
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Virtuoso Technology Database Checker Form

Virtuoso Technology Database Checker is the main form that appears when you start TechDB
Checker. You access all the TechDB Checker features from this form.

Form Components

Form Component Description

Process PDK Name Lists the PDK library names defined in the cds. 11ib file.

Tools Checked Opens the Check These Tools Form.
Layers Checked Opens the Layers Checked Form.

Run TechDB Checker Starts investigating the technology database of the PDK library
selected in Process PDK Name.

View Summary Displays the summary report.
See “Viewing the Summary Report” on page 18.
View Detailed Displays the detailed report.

See “Viewing the Detailed Report” on page 21.

Dump Tool/Constraint Opens the TOOL Form that contains details about the required
Spreadsheet and optional information in various sections of the technology
database for the tool selected in the Tools tab.

View Techfile Displays the technology file content associated with the PDK
library selected in Process PDK Name.

See “Viewing the Technology File” on page 13.

Display Logfile Opens the log file.

See for “Viewing Logs” on page 15.
TechDB Checker Includes various tabs to display structured results.
Results
Tools Displays tool compliance results.

See “Viewing Tools Compliance Results” on page 25.
Functions Displays function compliance results.

See “Viewing Functions Compliance Results” on page 28.
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Form Component Description

Controls Displays missing control section items.

See “Viewing Missing Control Section Items” on page 30.

Interconnect Displays interconnect constraint items.

See “Viewing Interconnect Constraints ltems” on page 30.

LayerDefs Displays missing layer definitions.

See “Viewing Missing Layer Definitions” on page 31.

Layer Rules Displays layer rules.

See “Viewing Layer Rules” on page 32.

Placement Displays missing placement grids.

See “Viewing Missing Placement Grids” on page 32.

Routing Displays missing routing grids.

See “Viewing Missing Routing Grids” on page 33.

Devices Displays missing devices.

See “Viewing Missing Devices” on page 34.

References

“Running TechDB Checker” on page 9

‘Analyzing Results” on page 17
“Viewing the Technology File” on page 13

“Viewing Tool Requirements” on page 14

“Viewing Logs” on page 15
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Check These Tools Form

The Check These Tools form appears when you click the Tools Checked button. From this
form, select the tools for which TechDB Checker must inspect the technology database
associated with the selected Process PDK Name.

Note: The tools available for selection in the Check These Tools form depends on the
Virtuoso version.

Form Components

Form Component Description

Tools Lists the VLS tools, LEF/DEF 5.8, and PVS. This area provides
a checkbox for each tool.

Select the checkbox corresponding to a tool for instructing
TechDB Checker to inspect the technology database for
compliance with that tool.

Clear All Deselects all the tools listed in the Tools area.
Select All Selects all the tools listed in the Tools area.
References

B “Running TechDB Checker” on page 9

m “Viewing Tools Compliance Results” on page 25

B “Viewing Tool Requirements” on page 14

B “Viewing the Summary Report” on page 18
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Layers Checked Form

The Layers Checked form appears when you click the Layers Checked button. From this
form, select the layers for which TechDB Checker must inspect the technology database
associated with the selected Process PDK Name.

Form Components

Form Component

Description

Layer Source

Lists all layer sections in the technology database associated
with the selected Process PDK Name.

Select a layer section to display its layers in the Layers area.

Layers Lists all the layers belonging to the selected Layer Source. This
area provides a checkbox for each layer.
Select the checkbox corresponding to a layer for instructing
TechDB Checker to inspect the technology database for
compliance with that layer.

Select All Selects all the layers listed in the Layers area.

Clear All Deselects all the layers listed in the Layers area.

References

B “Running TechDB Checker” on page 9

“Viewing Functions Compliance Results” on page 28

“Viewing Tools Compliance Results” on page 25
“Viewing the Summary Report” on page 18
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TOOL Form

The TOOL: ToolName form appears when you select a tool listed under the Tools tab and
click Dump Tool/Constraint Spreadsheet. This form displays the required and optional
constraints in a technology database for the selected Cadence tool. This information helps
you identify the technology database sections and subsections that TechDB Checker uses to
base its reports.

Reference

m  “Viewing Tool Requirements” on page 14
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Tool Form for Missing Constraints

The Tool: TooIName form appears when you double-click a tool record in the Tools tab. This
form lists the required and optional constraints that are missing, duplicate, and conflicting in
the technology database for the selected tool.

Form Components

Form Component

Description

Tech Constraints
Missing by Layer for
Tool

Displays details of the missing, duplicate, conflicting, and under
relevant categories and columns. These constraints are
associated with the selected record in the Tools tab.

Show Constraints
Found

Opens the Tool form with details of the tool constraints that
TechDB Checker found in the technology database for the tool
selected in the Tools tab.

See “Tool Form for Found Constraints” on page 42.

Print

Opens the constraint details in a text file for printing and saving.

Reference

m “Viewing Tools Compliance Results” on page 25
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Tool Form for Found Constraints

The Tool: Too/Name form, which displays the constraints found in the technology database

for a tool, appears when you click the Show Constraints Found button in the Tool Form for
Missing Constraints. It lists the required and optional constraints that are present in the
technology database for the tool selected in the Tools tab.

Form Components

Form Component Description

Tech Constraints Displays details of the required and optional constraints found

Found by Layer for Tool in the technology database under relevant categories and
columns. These constraints are associated with the selected
record in the Tools tab.

Print Opens the constraint details in a text file for printing and saving.

Reference

m “Viewing Tools Compliance Results” on page 25
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Layer Form for Missing Constraints

The Layer: LayerName form appears when you double-click a layer record in the Functions
tab. This form lists the required and optional constraints that are missing in the technology
database for tool enablement. It provides an interface to view TechDB Checker results on the
basis of layers, as opposed to tool-based results available in the Tool Form for Missing
Constraints form.

Form Components

Form Component Description

Tech Constraints Displays details of the required and optional constraints that are
Missing by Tool for missing from the technology database under relevant

layer categories and columns. These constraints are associated with

the record selected in the Functions tab. This area also
displays the list of tools that require or support the constraints.

Show Constraints Opens the Layer form with details of the constraints that

Found TechDB Checker found in the technology database for the layer
selected in the Functions tab.

Print Opens the constraint details in a text file for printing and saving.

Reference

m “Viewing Functions Compliance Results” on page 28
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Layer Form for Found Constraints

The Layer: LayerName form, which displays the constraints found in the technology
database for the layer, appears when you click Show Constraints Found in the Layer Form

for Missing Constraints. It lists the required and optional constraints that are present in the
technology database for the layer record selected in the Functions tab.

Form Components

Form Component Description

Tech Constraints Displays details of the required and optional constraints found

Found by Tool for layer in the technology database under relevant categories and
columns. These constraints are associated with the selected

record in the Functions tab. This area also displays the list of
tools that require or support the constraints.

Print Opens the constraint details in a text file for printing and saving.

Reference

m “Viewing Functions Compliance Results” on page 28
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Log and Report Text Window

TechDB Checker displays the following content in a text window:

Summary Report
Detailed Report

Technology File

Log

Tool compliance results for saving and printing

Layer compliance results for saving and printing
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Frequently Asked Questions

This appendix provides answers to the following frequently asked questions on TechDB
Checker:

m How can | find information about the missing and found constraints for a Cadence tool?

Can | view a layer-based list of missing and found constraints for Cadence tools?

[
B What is the difference between the summary report and the detailed report?
[

Where can | get details about errors, warnings, and notices on technology database
sections?

What are mutually exclusive and duplicate constraints?

B How can | identify mutually exclusive and duplicate constraints?
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How can | find information about the missing and found
constraints for a Cadence tool?

To view information about the constraints missing for a tool, run TechDB Checker on the
technology database, and then on the Tools tab, double-click the required record. This
displays the Tool: ToolIName form in which you can view the different categories of missing
constraints, warnings, and related layer information for the tool. To view information about the
constraints that were found for the tool, click the Show Constraints Found button.

For more details, see “Viewing Tools Compliance Results” on page 25.
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Can | view a layer-based list of missing and found
constraints for Cadence tools?

Yes, you can use the Layer: LayerName form to view a layer-based list of missing and found
constraints for various tools.

To view this information, run TechDB Checker on the technology database, and then on the
Functions tab, double-click the required record. This displays the Layer: LayerName form in
which you can view the different categories of missing constraints and the related tool
information for the layer.

TechDE Checker Results
Tools Functicns | Centrols | Interconnect | LayerDefs | Layer Rules | Placement | Routing | Devices

Layers Layer Func tion Mask Mumber (Double - Click to view layer results)
PWdummy pwell 1
Mweell nwell 3
Oxide diff 4
Poly Layer:PWdummy
MNhwt
Mimp
P_hm Show Constraints Found Print
Pimp = < =
Navt Constraints Missing by Tool on Layer PWdummy
Mlvt Tool Constraint Check
Pivt Missing Constraint Tools Missing Constraint
SiProt E}- Required Mature Constraints
Cant spacing
\:|.etall min5pacing (two-layer){13) abstractdrd, optimize,drdxlwireEditor drdgxl, yield,vsr.anal og,.mc
Via lefdefS8 pys
Metal2
viaz spacingTables
Metal3 min5pacing (two-layer) 10) drd,optimize abstract,drdxlwireEditor drdgxl,yield,vsrlefdef 8.p
Wia3
Metald B Optional Mature Constraints
Wiad
Y

I N —

]
| _tielp

To view information about the constraints found for the layer, click the Show Constraints
Found button in the Layer: LayerName form.

For more details, see “Viewing Functions Compliance Results” on page 28.
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What is the difference between the summary report and

the detailed report?

The summary report includes high-level information on tool enablement in a technology
database, whereas the detailed report includes comprehensive and detailed information on

tool enablement.

Summary Report Contains...

Detailed Report Contains...

Tool enablement summary

Tool enablement summary

Tool requirements summary

Tool requirements summary

Layer summary for required constraints

Layer summary for required constraints

Layer summary for optional constraints

Layer summary for optional constraints

Summary of errors, warnings, and notices on
technology database section

Detailed errors, warnings, and notices on
technology database sections

Constraints by layers report

Layers by constraints report

Trace of the boolean operations for derived layers

For more details and examples, see “Viewing the Summary Report” on page 18 and “Viewing

the Detailed Report” on page 21.
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Where can | get details about errors, warnings, and
notices on technology database sections?

You can access the detailed report to get information on errors, warnings, and notices on the
following sections of the technology database:

controls
layerDefinitions
layerRules
viaDefs

devices
constraintGroups
routingGrids

placementGrids

As illustrated in the following figure, the detailed report provides a summary of total errors,

warnings, and notices, and their descriptive text messages. For more details, see “Viewing
the Detailed Report” on page 21.
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Techfile Section Summary:

Section Errors Warnings Hotices
controls a a 2
layerDefinitions 2] 2] 3
layerRules 5
viaDefs ] ] ]
devices @ 1 12
constraintGroups 1 33
routingGrids a a 44
placementGrids a a <]

Techfile Section Details:

Techfile Section: controls
Errors: none
Warnings: none
Notices:

Default Grid Snap Resulution set to B.085.

Default Spacing measurements are in euclidian.

For hierarchical member constraint groups, TechDB Checker displays details using
appropriate entries and indentation, as illustrated in the following figure.

Techfile Section: constraintGroups
Group: wvirtuosoDefaultSetup
Errors: none
Warnings : none
Hotices:

userDefined virtuosoDefaultSetup walidLayers does not contain 'diffusion in constraint G
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What are mutually exclusive and duplicate constraints?

Mutually exclusive constraints have different constraint names, with potentially identical
operation with same layers. Duplicate constraints have the same layer name and constraint
name.

In the following image, minOppExtension and minExtensionDistance are defined for
Metal9 and via9. This indicates a potential conflict.

EF Mutually Exclusive Constraint Warnings
- Via Mames Ordered Spacing Constraint Warnings

("minOppExtension” "Metald" "Viad")
{"minExtensionDistance” "Metal2” "Wia2™)
("minOppExtension”™ "Metal10” "Via2")
("minExtensionDistance” "Metal 10” "Wia9")

In the example, it is possible that the deprecation of certain constraints may be the reason for
the conflict. The technology database may have two forms of a single constraint for
backwards compatibility.
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How can | identify mutually exclusive and duplicate

constraints?

You can identify mutually exclusive and duplicate constraints by using the following features:

B Detailed report

B Tools form

Detailed Report

The following figure shows a detailed report. The mutually exclusive and duplicate constrains

can be identified by the entry in the Op Note column.

Constraints Report

Techfile Constraints by Layer

Layer Constraint Value
Metald minWidth 6.88
Metal9 K Via9 minExtensionDistance B.815
Metald Via9 minOppExtension table

Group

foundry
foundry
Toundry
foundry
foundry

Op Note

duplicate

exclusive
{(min0OppExtension)
exclusive
{minExtensionDistance)

For more details, see “Viewing the Detailed Report” on page 21.
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Frequently Asked Questions

Tools Form

To view mutually exclusive and duplicate constraints for a tool, run TechDB Checker for a
technology database. Then, on the Tools tab, double-click the required record. You can see

the details listed in the form that opens.

= Tool: abstract B
A
Show Constraints Found Print
A L -
Tech Constraints Missing by Layer for Tool abstract
Constraint |Layers Missing Constraint |Gru|.p - Operator H
c Required Mature Constraints
B} Optional Mature Constraints
B Duplicate Constraint Warnings
=8 Mutually Exclusive Constraint Warnings
- Wia Names Ordered Spacing Constraint Warnings
M10_MS
("minOppExtension” "Metala" "Viad")
["minExtensicnDistance” "Metal9" "Viad")
["minOppExtension” "Metal10" "Viad")
["minExtensicnDistance” "Metal 10" "Wia9")
- "WT1_M10" ¥
- I ~al
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