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Abstract

Design for 1Cs are created by STMicroelectronics. These packages are then sold to
customers and they fabricate it for further use. These packages are validated before giv-
ing it to customers. This validation when done manually takes time and efforts. The
work is done to develop the scripts for validating the library, so as to reduce the time for
validation.

A library for an IC chip is a collection of cells and has various layers. A cell is the basic
deisgn unit. Different views are defined that tells about the physical, logical and timing
information of the cell. LEF, lib, cdl, verilog etc. contains the information related to cell.
The views are also customized according to the needs of different companies.

For validation different plugins are created which checks certain aspects of a library. The
work was done on Modelization and Crosscheck plugin. For DRC check and LVS check
the specs were changed, so the new code was developed. For some checks bugs were fixed.
The customer gives the specification for a check. A spec file contains the basic flow, view
on which check is to be performed, the options that user can provide for running that
check, etc. Then we develop the scripts for that check. Then unit testing is done by us
and we give it for Regression testing. And if there is no problem in package,then it is
provided to customer.

The library can be tested for validating different views, checking the syntax of the views
or checking the consistency between different views or the tags are crosschecked against
certain specifications, the routing or obstruction information is also validated etc.

The scripts that are developed are integrated in a module and tested against various
libraries using different tools and versions. The reports and logs are generated, so that

the user can know where the error is present in library.
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Abbreviations

LEF
CDL
SIP
ALU
VLSI
BDU
VHDL
VHSIC
LVS
GDS
HCELL
CAD

\%

DEF

Library Exchange Format

Circuit Description Language
System in Package

Arithmatic & Logic Unit

Very Large Scale Integration

Basic Design Unit

VHSIC Hardware Description Language
Very High Speed Integrated Circuit
Layout versus Schematic

Graphical Design System
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Computer-aided design

Verilog

Design Exchange Format

viil



Contents

Certificate

Certificate

Statement of Originality

Acknowledgements

Abstract

Abbreviations

List of Figures

1

Introduction

1.1 Terminology . . . . . . . . . .
1.2 Background . . . . . ..
1.3 Objective . . . . . . .
1.4 Scope . . . ..
Literature Survey

2.1 Analysis of Libraries and its views . . . . . . . . .. ... ... ... ...
2.2 Analysis of [PScreen . . . . . ...
2.3 Validation Process Flow . . . . . ... .. ... ... ... ... ...
2.4 Analysis of Plugins . . . . . . . ...
2.5 Analysis of Corekit and MifKit . . . . .. ... ... ... ... ... ..
2.6 Brief about CadVal . . . . . . ... ...

Tools and Technology
3.1 Tool Command Language (tcl) . . . . . ... ... ... ...
3.2 esh . oo

Implementation

4.1 Development of Parsers for different views using Corekit . . . . . . . ..
4.2  Development of Scripts for Modelization plugin for IPScreen . . . . . . .
4.3 Development of Scripts for CrossCheck plugin for [PScreen . . . . . . . .
4.4 Screenshots . . . . . . . ..

Conclusion

X

iii

v

vi

vil

viii

xi

W NN~ =

11
13
15
18
19

20
20
20

22
22
23
29
34

40



Bibliography

41



List of Figures

1.1

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12
4.13
4.14
4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23
4.24

Library,Cells and views . . . . . . . . . . ... 1
Library’s folder . . . . . . . . . .. )
Symbol view . . . . . .. 6
Slibexample . . . . . . . .. 7
Schematic view . . . . . ... 7
Layout view . . . . . . . . L 8
Abstract View . . . . . . . .. 10
Library’s ve.bbview file . . . . . . . . ... 12
[PScreen Architecture . . . . . . . . ..o 13
Mapping of checks and plugins . . . . . . . . .. ... L. 14
Modelization plugin . . . . . . . . ..o 16
TagChecker plugin . . . . . . . ... ... 17
CrossCheck plugin . . . . . . . ... 18
Part of code for cdl Parser . . . . . . . ... ... oL 23
Part of code for c¢dl Parser . . . . . .. .. .. ... ... ... ... 24
Algo of DRC . . . . . . . 26
Algo of LVS . . . . . o 27
Algo of General Lef Check . . . . . .. ... ... ... .. 27
Algo of Site Check . . . . . . . ... 28
Algo of Nitride layer check . . . . . . . ... ... ... L. 29
Algo of Abstract view extraction . . . . .. ... ... ... 30
Algo of Abstract view consistency . . . . .. ... 31
Algo of Reference view extraction . . . . . . .. ... ... ... ... 33
Algo of Layout view extraction . . . . ... ... ... ... ... ... 33
Library loaded in IPScreen . . . . . . . . ... ... ... 34
Plugin is selected . . . . . . . . . ..o 34
Reference library loaded . . . . . . . . . ... ... ... .. .. ... .. 35
User provides option for Checks . . . . . . . . .. ... ... .. ..... 35
Checks of Modelization plugin . . . . . . . . .. ... ... ... ..... 36
Run area of DRC check . . . . . . .. .. ... ... 36
Log fileof DRC check . . . . . . . . . .. ... . L 36
Report file of DRC check . . . . . . .. . ... ... ... ... ...... 37
Report file of Site check . . . . . . . . . ... L 37
File containing layer names in General LEF check . . . . . . ... .. .. 37
Checks in CrossCheck plugin . . . . .. .. .. .. ... ... ... .... 38
Leftree . . . . . . . 38
Lib tree . . . . . 39

X1



Chapter 1

Introduction

1.1 Terminology

Library contains the design data related to an IP. It could be timing information, func-
tionality, layout information etc. that will be fabricated on chip. Library is collection of
cells. The library comprises of various views which are useful in designing a chip[!].
Cell is component performing a basic function. More a digital design concept: Boolean
and basic function (AND, OR).

View is a particular representation of a cell. A view may contain information of multiple
cells. Each cell may have its information in layout view, schematic view, a symbolic view,

a timing view etc. Each view is used by a different tool in a given design flow.[!]

LIBRARIES CORELIB
CELLS Eg INVERTER
B ——
S
VIEWS p = 2 = A £ = 71
SCHEMATIC LAYOUT SYMBOI
—_—

VERSION

Figure 1.1: Library,Cells and views



1.2 Background

The design team generates a package that contains various views. The package (library)
needs to be validated before fabricating it on chips. If validation is done manually then
it takes much time and still leaves scope for error. So, the work is to develop a solution
(plugins) that will validate the library in less time and in different aspects. Different
views can be validated separately like LEF (Library Exchange Format), FRAM, cdl, lib
etc. The syntax can be checked for various views.

Library structure

This is the structure expected for each library of IO libraries: Physical informations are
in the directory <library>/SIP/PHYSICAL. Two files are used to physically describe

I0s. There are a couple of files for each library :
o lef file : <library>/SIP/PHYSICAL/<library>.lef
e cml file : <library>/SIP/PHYSICAL/<library>.cml

The LEF (SIP LEF) is loaded by SoC Encounter tool and CML is loaded by CDNSIP.

This translation from lef path to cml path happens automatically in the CDNSIP tool

and hence its required to have lef and cml files in same directory with same names like
<name >.lef and <name >.cml.

Technology LEF file is present in <library>/LEF which contains the name of the MACROs(cell)
present in library and its attributes like cell area, size, coordinates of each cell, pin infor-
mation present for each cell.

The various types of libraries are:

e Standard Cell Libraries|2]
e 10 libraries
e Memories

e Macros

1.3 Objective

The work is to create a solution so as to validate the library and report any inconsistency

or errors; so that the package can be fabricated on chip.

2



1.4 Scope

The scope of the project was to enhance the scripts of different plugins for ipscreen and

develop scripts for new architecture.

This chapter gives a brief overview of the project and explains the terminology that
will be used throughout the report the project and objective is also specified. In second
chapter,the focus is on the literature survey. Tools and technology used is given in third
chapter. Fourth chapter contains the implementation. Future work is specified in fifth

chapter.



Chapter 2

Literature Survey

2.1 Analysis of Libraries and its views

Library

We can realize different equations through Boolean functions. Basically it is the process
of breaking a complex function into smaller and understandable (basic) functions. Some
of these basic functions are AND, OR, NOR, XOR. Assuming a designer is going to make
a big design, say ALU, he will require the basic gates or the basic functions to constitute
a big design. This is something similar to the human body which consists of basic units
called cells.

Now, with this basic idea of how big VLSI designs are formed, we will be able to under-
stand the definition of a library more clearly, as given below.

Taken in its simplest form, a library is collection of basic design gates such as AND,
OR, XOR etc. or in other words Library Developers provide the basic design units to

constitute bigger designs.

Types of Library

e CORE library
It consists of Standard cells that implement a basic function like inverter, latch etc.

Core Library is collection of components like gate, registers, counters, adders etc.

e Input/Output Library

It consists of cells called IO buffers that are used to interface chip signals to chip



environment. The external voltage coming to the chip must be checked and modified

accordingly, so as to ensure proper functioning of the chip.

e Memory Library

It contains memories of different architectures like SRAM, DRAM, ROM etc. As

the size of a memory can differ, a basic building block is implemented and use it to

configure the generation of different memory sizes.

e Analog and Mixed cell Library

These are implemented using CORE library. Example of this is Digital to Analog

converter.

Further we will see how a library is divided into different views in order to provide different

pieces of information related to the library.

Views

dlh12086{EXPORT}>> 1s

total 68

drwxr-xr-x 4
drwxr-xr-x 6
drwxr-xr-x 3
drwxr-xr-x 2
drwxr-xr-x 2
drwxr-xr-x 3
drwxr-xr-x 3
drwxr-xr-x 2
drwxr-xr-x 2
drwxr-xr-x 3
-rw-r--r-- 1
drwxr-xr-x 4
drwxr-xr-x 4

shirahan
shirahan
shirahan
shirahan
shirahan
shirahan
shirahan
shirahan
shirahan
shirahan
shirahan
shirahan
shirahan

d1h12086{EXPORT}>> ||

-1

nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl
nvmecl

4096
4096
4096
4096
12288
4096
4096
4096
4096
4096
3921
4096
4096

Mar
Mar
Mar
May
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar
Mar

behaviour
CADENCE
doc
INTERFACE
libs
MENTOR
NOVAS
packaging
physical
5IP
5T_DISCLAIMER.txt
5TM
SYNOPSYS

Figure 2.1: Library’s folder

In literal terms view means a kind of media to provide some specific information. A

library takes help of several views to provide different pieces of information related to the

libr

ary. All these views explains the different aspects, coverage and functionalists of BDU

which a library contains.|!]

There are broadly two different fields of work in library development:

e Back-End

In this, activities are concerned with:

— The designing of BDU according to the customer specification.

— Generation of different Back-End views and their verification.



e Front-End

This activities encompass:

— Calculation of different parameters for gates such timing, power etc. and

providing them through Front-End views.

— Modelling of gates in Hardware languages such as Verilog, VHDL.
Backend view is divided in 4 categories-

e Symbol-
Symbol graphics define what we will see when this symbol is used in the schematic.
It includes pins, symbol graphics, labels and a selection box. Pins are input and
outputs of a symbol. The shape of the symbol can indicate the cells function.
Labels in the symbol are used to add to the documentation of the design. Selection
box in the symbol defines the area of the symbol that an instance will be selectable
by. Symbol view is a pictorial representation of the cell. SLIB view is the text

representation of the symbol view. SLIB is the derived view of symbol.[!]

Figure 2.2: Symbol view

e Schematic-
Schematic view is a simplified notation of a circuit. It shows the various parts of
circuit as standard symbols that are in simplified form, and connections like the
power and signal connections between the devices. It is representation of a cell at
the transistor level. A schematic view includes component instances, wires and pins.
Pins are the inputs and outputs of the schematic. Arrangement of the components
and their interconnections on the diagram does not correspond to their physical

locations in the finished device.[!]

Circuit Description Language (CDL) is the text description of the schematic.
CDL file tells about the :



Example:

Figure 2.4: Schematic view

— Connectivity at the transistor level.

— Device parameters like device name/length /width/Area.

The hierarchy traversal information of the pins.
— The related bias pin information of the pg pins.
— The related power pin and related ground pin information at the transistor

level.

CDL is used during LVS (Layout vs. Schematic). LVS requires design cdl, which
contains the top level information. The design cdl in turn contains the instances of
the library cdl subckts which contains the internal connection information within

the cell. Logic elements with the same name and the same number of inputs and

7



outputs, but with different implementations, must have different subcircuit defini-
tions in CDL. Either a different name or the name extension should be used, else

calibre gives duplicity error.

Layout-

Layout view is the actual physical representation of the electrical circuit of cell
that goes on the silicon. Physical representation is made utilizing planar geometric
shapes that are similar to the patterns of metal oxide or semiconductor layers that
make up the parts of an IC. Different layers in a cad environment are used to draw

this physical structure keeping in mind a set of rules that need to be followed.|!]

Figure 2.5: Layout view

Graphical Design System(GDS)

GDS contains the same data as the layout view and is in binary format that repre-
sents the planar geometric shapes, text labels and layers, such as text, path/wire,
boundary/polygon, structure references, and planar geometric shapes in hierarchi-
cal form. GDS is not dependent on any platform because internally defined formats
are used in this for its data types. Numeric attributes are assigned to the objects

like layer number.[3]

Layer Map Files
A layer map file tells Cadence tool how to convert between layers in a Cadence
layout and layers in a GDS file. It acts as a TRANSLATOR between the two

Views. This results to the GDS format acting as list of records that are sequential.



The information in each record is contained in a header. According to GDS, the
order of the record is kept. So, it is relatively easy to parse gds by the tool due to

this architecture.

Hierarchically Corresponding Cell( HCELL)

HCELL contains list of cell name pairs, each pair consisting of a layout cell name and
a corresponding source cell name in c¢dl. HCELLs are provided to improve LVS-H
performance. These are the cells are placed numerous times in the hierarchy. Cells
that appear in hcell lists are not flattened everytime, and therefore could impede
the performance-improvement heuristics in LVS-H. In a pair of hcells, the layout
cell name and corresponding source cell name may be the same, or may be different.
One-to-Many relation can be specified by placing a layout cell name in several hcell
pairs with different source cell names. Many-to-One relation can be specified by
placing a source cell name in several hcell pairs with different layout cell names.

Many-to-Many relations are not allowed.

Abstract-

Abstract view gives information about the signal and power pin layers running in
the layout view along with the information of area where routing is not allowed.
Abstract views have - pin information, black-box information, routing obstruction
information.

This view is useful while Placement and routing. Placement and Routing using
Semi-Custom Tools does not require the full layout information but only the loca-
tion of various pins to be connected and areas where routing is not allowed (ob-
structions). So this information is extracted from the layout to make an abstract

view.[!]

Library Exchange Format(LEF)
The LEF file is a representation of the Abstract. Library information for a class of
designs is stored in LEF. Data in library includes placement site type, layer, via,
and macro cell definitions. It contains following information:

— Cell Name

— Cell Size

— Definition of Pins



ANV HL VT

Figure 2.6: Abstract View

— Direction of Pins

Location of Pins

The Metal in which they are present

Whether they are power or ground.

— OBS layer definition

A single LEF file can contain all of the library information. But this will create a
large file that can be hard to manage and complex. Due to this,the information
is placed separately into two files, a technology LEF file and a cell library LEF
file. All of the LEF technology information for a design, such as placement and
routing design rules, and process information for layers is stored in technology LEF
file. A technology LEF file includes LEF TECHNO statements like: Manufacturing
Grid, Layer Information (Routing/Non-routing), Via statement/Via Rules, SITE
statements,etc.

The macro and standard cell information for a design is placed in cell library LEF
file. A library LEF file may contain any of the following statements: MACRO
statement, PIN statement, OBS statement, etc. The technology LEF file is read
first at the time of reading of LEF files.[1]

Design Exchange Format (DEF)
The design-specific information of a circuit is contained in DEF file. During the

layout process, it represents design at any instance. It is a representation that uses

10



the syntax conventions. DEF conveys Logical design data is converted to physi-
cal design data using DEF using place-and-route tools. Internal connectivity (i.e.,
netlist), grouping information, and physical constraints can be included in logical
design data. Placement locations and orientations; routing geometry data; logical

design changes for back annotation are to be included in Physical design data.[!]

Types of Information in a library
As we know, a libaray contains several views which provide different information. We

can broadly categorize this information as:
1. Physical Information cell size, geometry of layer, area, direction, type (in lef file)
2. Logical Information functionality of the cell (in verilog file)
3. Timing Information rise time, fall time, delay time (in .lib file)

Library Structure The library is maintained by an index file. The structure of the
index file includes various subsections that all together index the library files based on

various conditions.

e Header: This section includes the library name, product name, process like 65nm,

45nm, 40nm etc, type of library ( memory, standard cell, input-output etc).
e Cell: This section includes various cells.

e Conditions Section: This section includes conditions based on parameters like Pro-

cess Variation(PV), Voltage(V), Temperature(T).

e Index Section: The index section includes paths to various cells based on different

conditions. IPScreen parses this section to access the different views of the library.

2.2 Analysis of IPScreen

[PScreen is a framework built using TCI and Tk which is used for validation of a package(
library). When it is launched, it asks for library to be loaded that is to be validated.
Multiple libraries of different technology can be loaded at the same time. After that the

plugin, using which validation is to be performed, is loaded. The reference libraries are

11



i ve.bbview = (/sw/unicad/C28501_||
Jle Edit Tools Syntax Buffers Window Help
pEdEA 99 D & % <

## ADDENDUMROOT = DP_Delivery_Spec_C28FDS0I@2.3-0
## UCDL_MERGE_ASICKIT = ADDENDUM
## UCDL_MERGE_IP_TYPE = PERIPHERY

EFERENCE LibSpecDP28FDSOI 2.3
IBRARY C285S0I_I0_SF_BASIC_EG

ROCESS CMOSO28_FDSOI

YPE REF

ETHODOLOGY PERIPHERY

RODUCT C2850I_I0_SF_BASIC_EG_SULX2TSXLE 5.0

conditions

ONDS TIMING NAME P PV v T AGING
ff28_0.70V_125C ff28 0.828 0.7 125 oy
ff28_0.70V_mdoC ff28 0.828 0.7 40 oy
ff28_0.80V_125C ff28 0,828 0.8 125 oy
ff28_0.80V_mi0C ff28 0.828 0.8 40 oy
ff28_0.85V_125C ff28 0.828 0.85 125 Oy
f28_0.85V_m40C ff28 0.828 0.85 -40 Oy
TT28_0.90V_25C 28 0.828 0.9 25 0y
TT28_0.90V_125C Tr28 0.828 0.9 125 oy
Tf28_0.90V_maoC ff28 0.828 0.9 40 oy

Figure 2.7: Library’s vc.bbview file

loaded in next step.

The information of reference libraries is kept in a file in package. It may contain some
basic cell’s information that is to be used by the test library (library that is loaded).
Setup is the first task that is to be executed in this step. It creates a subdirectory for
this plugin, in the directory where ipscreen is launched. In this area, a folder is created
which contains information of path of various views and index file in that package and
its reference libraries.

The user can give certain configuration settings for different views and it is also stored
in a file, so that it can be referenced when needed. According to this configuration, the
flow of check changes. For example, in DRC check if view selected is Cadence then flow
will be different than that of when Physical view is selected.

When a check is executed, another folder gets created inside the plugin directory. This
folder is the workarea and it contains the log file, report file and all other intermediate
files that are created in that check.

Certain tools are also used by these checks for various purpose. These are present in a
tool file. If some tool is missing in that file that will be required by any check in the
selected plugin then that check is disabled in IPScreen. The execution time of check

varies from library to library because the number of cells vary depending on the type of

12



library. For a Memory library the number of cells will be less than that of an IO library.
The plugins and their paths are also stored in a plugin file. Different versions of plugins
can also be added parallely.

When execution of check is completed, IPScreen shows whether that check ran success-
fully or falied.If it failed then we can see the report file that gives errors present in the
library. The report is generated in text format, html format, csv format.

The check can be run on local machine or LSF. IPScreen can also be executed on local
machine or on LSF.

[PScreen contains a folder in the directory where it is launched, that contains all the
information about the library. For example, the views present in that library, its path,
ipstyle (that is the type of library like 1O library, Memory library, MACRO library etc.),
path of index file and many other things.

IPScreen can be run in GUI mode or in Batch mode.

REPORTS } Output

|

IPScreen TOOLS
Framework -

Inputs

SETUP PLUGINS LIBRARY

Figure 2.8: IPScreen Architecture

2.3 Validation Process Flow

The validation flow ensures the user that the IP under test is correctly validated. To

make things simple to understand lets discuss on a single view.

e In the first step, presence of particular view in the package is checked. Another
thing that is being checked is that indexation of the view is properly done in the

file named vc.bbview or not. If this file is not populated correctly like the view is

13



Modelization
ecs B ) |
Design — Plug-in.
Checks
Dependencies: -
reces ] T | comeneas
) [
Syntax — Syntax
Checks Plug-in
Bview & Libray Matiobbvisw
ek E) | pugin
TAG — TagChecker
Checks Plug-in.
_ Plug-in
Check Taxonomy Plug-in Taxanomy

Figure 2.9: Mapping of checks and plugins

not indexed correctly then as a resultant that particular view cannot be taken by

the tools. This is performed by Mat10bbview plugin.

In the second step, syntax checking is done where the view is being read by the
respective tools. In case of any incorrectness in the view the tool will not be able

to process that particular view. This check is done by SyntaxCheck plugin.

Once the view is checked syntactically, the next step is to check that the view is
having the necessary attributes which are required by the tools. If they are found in
the view then their values are being cross verified so that they are modelled accord-
ing to the design rules mentioned in the Kits. These checks are being performed by

Modelization plugin.

In the fourth step, it is ensured that information is consistent between various
views thats what the check is called as cross view consistency. Using tools of all the
different vendors the view contents are verified in terms of data consistency. This

is done by CrossCheck plugin.

It is also being ensured that the tags mentioned in the layout are compliant with

the convention. This check is done by a plugin named TagChecker.
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e Mat10Comp plugin is responsible for checking out the difference between the pre-

vious versions and the existing version of the IPs.

2.4 Analysis of Plugins

Plugins are a group of scripts that are used to check the correctness of design and views.
A certain plugin checks a library on a particular aspect. For example, CrossCheck plugin
checks that all views are consistent with each other, TagChecker checks the tags for
different views etc.

A file is present in plugin that contains the list of checks that can be executed, the tools
on which a check is dependent on, the script that will be called first, etc.

Initially a script is called that sets all the environment variables that will be further used
and it in turn calls the checks further. Such a script is called top script. Help folder is
also present that a user can refer to. A subdirectory is present that contains the scripts
of checks and another contains the additional scripts that are required by those scripts.
The scripts are written in csh and tcl.

A file is present that stores the version of the plugin and the machines that it can work on.
Then documentaion is also provided along with plugin. It contains the user manual that
gives basic information about that plugin and its checks, release history that contains
information about all the versions and bugs that were encountered, etc.

The specifications are provided to create a check. Specification contains the flow of the
check, the configuration that a user can provide, and other necessary information.

The plugins that are used are:

1. Modelization
This is used to check the correctness of library views model statically. It ensures
accurate library functionality in the flow. In this, views on which validation is
performed are LEF views, FRAM view, cdl view, gds view, lib view etc. Some of
the checks are:
e Design Rule Check
e Layout vs. Schematic check

e Route Guide

e General LEF checks
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e Site check

e Nitride Layer checks.

Modelization Plug-in
Configuration settings given by user are loaded
e.g. different CAD tocl parameters, such as specific
customization for DRC or LVS. It can be given in a

Setup and user L
file or can be =elected from guj also.

Configurations

Sl

Modeling checks on

Different modeling checks are done on Physical
Physfca,f views views, e.g. Cadence |ef, Synopsys FRAM, etc.
7
Mod_e."mg Ch_ECkS - Different modeling checksare done on Liberty
views. e.g. libs/ dhs
Liberty views :
J

Figure 2.10: Modelization plugin

2. TagChecker
It is dedicated to perform different checks on tags present in libraries. Two inputs
must be given by the user- Spec, CAD tool required for plugin. Tag specifica-
tion(Spec) can be of 4 types:

e ADCSrevF

e ADCSrevE

e ADCSrevD

e ADCSrevC
Each contains certain set of tags. For example, Vendor, product, version, area,
techno, etc.

The views on which this is done are CDS5, CDSOA database, GDS view and
AVANTI view.

3. SyntaxCheck
This is designed to load each library view in its correspondent CAD tool to ensure

syntax correctness.
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tags_library AVANTI

must
exist

(oo
Cross Check

Figure 2.11: TagChecker plugin

4. CrossCheck

This is designed to ensure views consistency. Similar view consistency - Ensure that
same type of views are consistent among them (i.e. all liberty files, all lef files, all
v files etc). Cross view consistency - Ensure that all different views or Cross-Views
are consistent with each other(i.e. .lef vs .lib, .lef vs .v )

Some of the tasks are:
e Abstract view extraction and consistency

e Layout view extraction and consistency

e Reference view extraction and consistency

. Mat10Comp

This compares two packages and lists whats different and common between them.
General Comparison : It aims to compare the bbview file and libraries structure.
Vendor Comparison : It contains tasks that compare two views of all the cad vendor.

It also fills the plugin tables with comparison commands.

. Mat10BBview
This plugin checks the conformance of Mat10 libraries vs Mat10Library Specifi-

cation 1.0 and 1.1 , in term of : mandatory views are present, and aligned with
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Crosscheck

Plug-in
" ) ) ™
Setup Initial Setup settings and Data Preparation

performed by the Plug-in for running the checks.

Also it helps Plugin to decide whether the library
‘RJ,' is LP attributes supported or not. )

Tree Dumps information from all views in a specific
Formation tree format, either manually or using Libcheck or

Libcomp dumpers.

. _/

Prepares Trees of the three reference views | i.e.
CADENCE Lef, lib of the PVT condition
appearing first in vc.bbview and Layout
(CDSOA/CDS5) and compares these trees
among themselves

Reference
Preparation

}

Checks consistency among all trees generated in

Consistency Tree Formation step.

Checks

Liberty
Comparator

Checks that all .libs and all .dbs are consistent
among themselves in terms of attributes (except
for numerical values). Also consistency between
one .db and one lib is seen.

A _J

Figure 2.12: CrossCheck plugin

library structure. The checks consist of: bbview index keys, File convention name

and library structure.

2.5 Analysis of Corekit and MifKit

MifKit is a kit that is used for error and warning reporting. Using this in the script, the
warnings, errors, info etc. can be extracted from the log file. The work was to analyze
this tool and see if this could be used for the new architecture.

For example, tulnfo, tuError etc. functions are predefined that are used to get the info
and warning present. Then it also provides functionality for tracing and debugging, and
facilitates to limit the number of messages that can be displayed. It also provides a report
summary and report statistics that tell the count of the errors and warnings occured.
Corekit contains inbuilt functions for reading attributes of different views and extracting
the values from that views, lef to stf converter etc. For each view, data structures

are implemented using Object oriented tcl. Data structures contains classes in which
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functions are implemented to get the values of the attributes present in that view.

This kit can be used in the scripts to get values required for further processing. We can
instantiate an object of that views’ database and then call the respective function. For
example, if we want to get the names of cells present in a lef file and the pins and port

information related to each cell then this can be used.

2.6 Brief about CadVal

CadVal is the new module. When the command is fired it starts executing the top script
that creates the run area and inside it different directories. One such directory named
CHECK is created that contains the further information related to that check. Top script
calls another script that identifies the switches(options) that are provided by the user.
The mandatory options that are to be provided are the library name, its bbview path
and the script (csh script) that is to be called. Now, according to the user’s option the
script is executed.

Before this, a script that contains all the environment variables is executed. When the
script is run, the file checks for the library that is provided by user and checks if the path
given is correct. If it is correct the respective view is extracted from library. On this view
the further operations are performed. Several intermediate files are also formed that are
required by the tcl script following. For example, the list of all the layers present in the
library or likewise. Then the tcl script gets executed that performs intended task. Then

the logs gets stored in a separate directory and report in another one.

Advantage of CadVal over IPScreen

It occupies less memory as compared to IPScreen because there is no need to load

library and reference libraries.

Less execution time.

Setup file is created automatically.

User can run specific checks without loading the whole plugin.

Reporting is generic in new architecture.
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Chapter 3

Tools and Technology

These are the technologies that are used in the project for development of plugins.

3.1 Tool Command Language (tcl)

TCL is a dynamic programming language and is the least prescriptive of the scripting
languages. It contains no reserved words and there is no built-in syntax for control
structures or conditionals.[1]

Everything in TCL script is implemented as a command, even control and branching
operations are also implemented as commands. For example, if is a command that in its
simplest form takes a conditional expression to test, and a block of code to be executed
if the condition is true. A Tecl script could replace if with its own implementation. Each
program written in Tcl essentially becomes a domain-specific language for whatever it is
that program is designed to do.[!]

In addition to being a programming language, it is also a cross-platform C library. If you
have to use glib etc. in your C program then you can do it using TCL for providing its
features.[4]

For plugins, the main tasks that are performed by the checks are implemented in tcl.

Different kits/tools that are used are also implemented in tcl.

3.2 csh

The C shell is a command processor typically run in a text window, allowing the user
to type commands. The C shell can also read commands from a file, called a script.

Like all Unix shells, it supports filename wildcarding, piping, here documents, command
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substitution, variables and control structures for condition-testing and iteration. What
differentiated the C shell from others, especially in the 1980s, were its interactive features
and overall style. Its new features made it easier and faster to use. The overall style of
the language looked more like C and was seen as more readable.[?]

For plugins, the wrapper classes that sets the path or enviromnent variables or get the

information required by the tcl scripts are developed in csh.
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Chapter 4

Implementation

4.1 Development of Parsers for different views using

Corekit

The work was to develop parsers for traversing views like lef, def, cdl, lib and other view
files and get the information required that can be used by checks.

Example, a LEF file contains the following information:
e Version of the library
e MACROs(cells) present in library
e Class of MACROs (example PAD)
e SIZE (length * breadth)
e PIN name
e PIN direction (input/output/inout)
e PIN use (power/ground/signal/clock)

e PORT present in PIN section and the LAYERs present in PORT section and layer

geometry (coordinates)

e Obstruction information, etc.
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##For multiple cdl fTiles##
foreach file_name fargv {
puts "\n# INFO : Reading cdl file $file_name #"
set cdlName [lindex [split $file name "/"] end]
set cdlName [string range $cdlName 0 end-3]
#log file is created for storing information (it's pointer is file_out)
append cdlName "log”
set file_out [open parsecdlOut_$cdiName w+]

set cdldb [cdlDb new]
$cdldb read $file_name
set cell_obj [$cdldb getTopCells]
set totalcells [$cdldb nbCells]
puts $file_out "total number of cells are : $totalcellsin”
puts $file_out "\nInformation from cdl file::\n"
foreach cellObj $cell_obj {
set cell_name [$cellObj getName]
set diode_present [$cellObj hasDiodes]
set cap_present [$cellObj hasCapacitors]
set res_present [$cellObj hasResistors]
set instance_present [$cellObj hasInstances]
set bjt_present [$cellObj hasBjts]
set port_present [$cellObj hasPorts]
set mosfet_present [$cellObj hasMosfets]
set jfets_present [$cellObj haslfets]
set module_present [$cellObj hasModules]

#Name of all the cells present
puts $file_out "\nCell information -= $cell_name"

#Diode name
if {$diode_present==true} {
foreach diode_obj [$cellObj getDiodes] {
I puts $file_out "\tdiode name->[$diode_obj getName], diode Mname-[$diode_obj getMname], area-[$diode_obj getArea]™

Figure 4.1: Part of code for cdl Parser

The work was to write scripts to get such information related to a view. Scripts were
written in tcl. The parser reads each attribute of the file and checks for any problem

present in the file of library.

4.2 Development of Scripts for Modelization plugin

for IPScreen

Modelization contains different scripts for validating lef and fram [3] views in different
aspects. Some of them are general lef check, metal obstruction, via obstruction, route
guide etc. For example,the task of one such check(general lef check) is to check if ob-
struction in overlap layer is proper or not and port section for each pin is defined or not,
or the type of layer is routing or not.

Then one check was developed for lef(site check) which was applicable for library sup-
porting MSOT flow. In this, I had to write the script to check that the width of cells
should be multiple of corresponding SITE width and height of cells should match with
corresponding SITE height.

The checks for which the work was done were: Hierarchical Cell level DRC, Hierarchical
Cell level LVS, General LEF checks, Site check, Nitride layer check, etc.

For DRC and LVS, specification was changed. So the work was to write code according
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puts $file_out "\t\tproperty name-> [$property_obj getName]"

}

| 1
}

#Module name
if {$module_present==true} {
foreach module_obj [$cellObj getModules] {
puts $file_out "\‘tmodule name-> [§jmodule_obj getName]”
}

1

set nets [$cellOb] getNets]
set total_ports [$cellObj nbPorts]
puts $file_out "\n\nNumber of ports/nets -=> $total_ports"
##same inTformation (port,bus information)can be acquired in other way..using net
# foreach cellObj $cell_obj {
puts $file_out "‘\nNet names:"
foreach net $nets {
set name [$net getFullName]
set namel [fnet getName]

puts $file out "\n\tname of the net : &namel"
puts $file_out "\tnet fullname : $name, bus - [$net getIsBus]"

# 1
close $file_out
puts "##INFO : Output File : parsecdlOut_$cdlName##\n"

Figure 4.2: Part of code for cdl Parser

to new specs.

e Design Rule Checks (DRC)

DRC checks determine if the layout satisfies a set of rules required for manufac-
turing. The most common of these are spacing rules between metals, minimum
width rules, via rules etc. There will also be specific rules pertaining to your tech-
nology. An input to the design rule tool is a design rule file (called a run set by
Synopsys hercules). The design rules ensure sufficient margins to correctly define
the geometries without any connectivity issues due to proximity in the semiconduc-
tor manufacturing processes, so as to ensure that most of the parts work correctly.
The minimum width rules exist for all mask layers, and spacing between the same
layers are also specified. Spacing rules may change depending on the width of one
or both of the layers as well. There can also be rules between two different layers,
and specific via density rules etc. If the design rules are violated, the chip may not
be functional.

Check that hierarchical DRC is clean on all the top cells of library. The task uses
CDS5 or CDSOA database whichever is present in library. In case both are present,
CDSOA will be taken. In case of 65nm, CDS5 is taken, even if both are present.
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DRC.csh
* Get path of bbview file
* Ifgtatus_setupfileexists
0 Gettheviewthatuserhas selected
¢ Else
o IfCDL & GDS exists,
= Setview=phyGDS
0O Else
= [fCDSOA or CDS5 exists,
o Setview=cad database
= Elsegive errorand exit
* CallGDSQut new.cshwithargumentslib_name, bbview path, view
* |Ifuser hasgivendrc_option
0 Setdrc _option that userhas given
* Elsesetdrc_option=CELL_NOESD and storeit in cust file
* [fuser hasgiven userRunsetfile
o Thencopy that file to userRunsetConfigFile
¢ Ifysrhas provided celllistand pad class then,
o Appendthatfile's pathto cust file.
* Selectbetween CDS5and CDSOA
0 Ifboth are present
= |fprocessis 65
o Setflag_cds5=1
= Elsesetflag cdsoa=1
0 Elseselectthe onethatispresent.
* SetCDS = path of the database(CDS5/CDS0A selected)
* Getthelistofcells from bbview and storeitin List file.
* Setref=path ofreference libraries
* For eachreference library, get path of its gdsfile.
* For eachcellincellList file {lib name, cellname, layout view),
0 Getvaluesoflibname,cell name and layout view.
0 Make a directory of name Slib_name and go to that directory.
o Ifviewiscad_database
= Executecalibrerunwith Scell layout _view.gds fileasinput
0 Else
= Executecalibrerunwith physical GDS and gds of reference libraries
0 Goto parentdirectory

o Store RULECHECK related information fromdrc_summary of each Scell_SIayout view and

store it ina report file (of name Scell_Slayout_view_rpt)

o Iferroris presentin report file, then give error "Cell level DRC for Scell is not clean”

o ElselInfo"Celllevel DRCisclean for Scell”.

* [fTASKIisLVS
@ Ifuser hasgiven path of file containing cell list
= Openthat file and copy cell namesto List file.
o Else copy cell names fromve,bbview to Listfile
* [fTASKisDRC
o [IfipstyleisiO(libraryisof type10)
= |fuser has given path of file containing cell list
o If pad class optionissetto yes
+ Copythe namesof cellto List file
4 Copypad class providedin cellList file to padClassfile
o Elseifpad classoptionisno
#+ CopycellnamestoList file fromcell list file
= Elseifcelllistisnot provided
o If pad class optionisyes
* Thengiveerror
o Elsetake cellnames from vc.bbview
o Elseifipstyle isnotlO
= [fcelllistis provided
o Copycell names from cellList fileto List file
= Elsegetcellnames from bbview.
s IfTASKIisLVS
o Ifipstyleislo
= [fviewisphyGDSor phyGDS phyCDL
O Setpath _databaseto pathof cdlfile of library
= Elsesetpath_databasetopath of CDSOA database
= CallcellCompCdlCdsoa, telwith arguments Sview, Spath_database
* Selectbetween CDS5or CDSOA database and set CDS as path of the selected database
* Evaluate ynigpustool depending ondatabase thatisselected
* Addreference libraries in cds.lib
+ IfipstyleisiOand TASKisLVS
o Copycontents of commonCellList file to finalCellList file

25



* Elsecopycontents of List file to finalCellList file
¢ IfipstyleislOand viewis cadlLAYOUT cadSCHEMATIC
o Foreachcellin finalCellList file

s IfviewisphyGDS or phyGDS phyCDL
o Foreachcellin fipalCelllist file
= If3CDS/Scell directory is present
O Foreach |gyout, view present in SCDS/Scell
+ Setlayout view :txpefromSlaxout view
+ IfSlayout view typeisnotempty

< Setcell_new toScell_Slayout_view
+ AddSlibScell_newSlayout view to cellList file

s Else
o Foreachcellin finalCellList file
= Streamout each cell using strmout tool

= Renameoutputfile generated to Scell_Slayout, view.gds

s IfviewisphyGDS
0 Getthecellspresentin cdlfile and store in cdlList file
0 Getcellscommonin List file and cdlList file and storeitin finalCellList file
* [fviewiscad database
o Getcellsin $CDS/Scell for which schematic view is present and store in cdsoalist file
0 Getcellscommonin Listfile and ¢dspalist file and storeitin finalCellList file.

Figure 4.3: Algo of DRC

e Layout vs. Schematic
LVS is another major check in the physical verification stage. Here you are verifying
that the layout you have created is functionally the same as the schematic/netlist of
the design-that you have correctly transferred into geometries your intent while creating
the design. So all the connections should be proper and there shouldnt any missing
connections etc. The LVS tool creates a layout netlist, by extracting the geometries.
This layout netlist is compared with the schematic netlist. The tool may require
some steps to create either of these netlists (e.g. nettran run in synopsys). If the two
netlists match, we get an LVS clean result. Else the tool reports the mismatch and the
component and location of the mismatch. Along with formal verification, which verifies
if your pre-layout netlist matches the post-layout netlist, LVS verifies the correctness of
the layout w.r.t intended functionality.
Some of the LVS errors are: Shorts Wires that should not be connected are overlapping,
Opens Connections are not complete for certain nets, Unbound pins If the pins dont
have a geometry, but all the connection to the net are made, and unbound pin is
reported.
Check that hierarchical LVS is clean on all the top cells of the library. Two options are
provided - Cadence Layout vs Cadence Schematic. and Physical GDS vs Physical CDL.
o Use default option is Physical GDS vs Physical CDL.
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LVS.csh
* Getbbview path
» [fuser hasprovidedview for LVS
o Setviewfromit
o |IfviewisphyGDS _phyCDL
* Getpathof cdlfileand gds file
o Elsegetpath of CDS5 and CDSOA database

o Get pathof cdland gds file
o Ifcdl and gds view exists,
= SetviewtophyGDS phyCDL
o Elsegetpath of CDS5 and CDSOA database
o Ifanyoneoftheseisfound
= SetviewtocadLAYOUT cadSCHEMATIC
o Elsegive errorand exit
+ CallGDSOut new.csh with arguments library name, bbview path, view
*  [Ifcdl view exists
o Createa Slib_name.cdlfile thatincludes path of Scdl
* For eachreference file
o Getcdland gds pathand append itto respective $lib,_name.cdland $lib,_name.gds files
* Getpathofhcell
» Sethcell Ugtionto-IvsUseHCeIIs1-IvsHCeIIsFiIeShceII
+ ForeachcellincellList
o Getlibname, cellname and |ayout_viewfrom cellList
© Goto subdirectory of lib name

o |IfviewisphyGDS _phyCDL
= Execute calilbrerun with source path as $lib_name.cdl and ppther options

o Else
o Ifipstyleislo

= Execute calibrerun with source path Scell.cdl
o Else

= Execute calibrerun with source path Slib_name.cd|
© Gotto parentdirectory
o Ifreport file generated by calibre contains "error"

= Thengive error: LVSisnot clean for Scell

Figure 4.4: Algo of LVS

General Lef Checks
Some General checks are performed on Cadence lef : There are no 45 degree lines on

overlap layer, Ports to be defined on routing layer, etc.

Lef_check.csh
* Get path of cadence |ef file presentin library and storeits pathin path_leffile
s Get path of bbview of library
* Get path of |effile presentin TechnologyKit (cadence techno kit or encounter technokit) and store it in technolef
* Get listof LAYER presentintechnolef
* Foreach layerin te f, copy the information related to it from 1
s Calllef checks.tcl

ftoa new fileayer_Slayer

Lef. . checks.tcl
* Readleffileoflibraryline by line
* IfMACRO is encounteredin line
o Getcell name fromit
o IfLAYER overlapis encountered
= Getxandy coordinates of POLYGONM of that overlap layer
= Storex coordinates of all overlap layers in one listand y coordinatesin another
= Getdifference betweenthe x coordinates
= Getdifference betweeny coordinates
= |Ifdifference xisnot0and difference yisnoto
o Giveerror: Overlap layerof cell has45 degree linesinit
o IfPIN isencountered
= Getpinname
= IfPORT is encountered
o IfLAYER isencountered
¢ Getlayername
+ Appendlayernametoa list
o Forach layerinthat list
+ Openlayer_Slayerfile
% Getlayertype
< Iflayertypeisnot ROUTING
» Giveerror
= Elseif PORT sectionis notpresent
O Giveerror: PORT section missing for pin

Figure 4.5: Algo of General Lef Check
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e Site Check
Checks on Sites in Cadence CDSOA database. The check is applicable only in std cells &
10s. This check is relevant only for libraries supporting MSOT flow. It checks following:
The SITE of all library cells should have the definition present in SiteDefKit, Width
of all the cells should be multiple of corresponding SITE width, Height of all the cells
should match with the corresponding SITE height.

e Setflag MSOTtol
* [fuser hasgiven option for MSOT_flow

o Setflag MSOT from the value provided by user (0 or 1)
e Ifflag MSOTIis1
0 Get path of bhview
o CalllefQut.csh with arguments lib_name, bbview_path
o (Check site for cadence CDSOA/CDSS5 database)
= Storepath oflef _out.leffiletopath_leffile
= Callsite_check.tcl
o (Checksite for cadence |ef)
= Getpathofcadence leffileandstoreitinpath leffile
= Callsite_check,.tcl
* Elsegive error:Library does not support MSOT flow

lefOut.csh
Selectbetween CDS5and CDSCA database
Source unigpus tool for selected database
Set CDS to path of database selected
Include lib_name and path of database({$CDS) to cds.lib file
Get list of the cells from bbview file and store itin cell listfile
Calllefout_list,tclwith with argumentslib name,flag_cdss, flag. cdsoa
(Dump lef from cadence)
© Ifgdsoa databaseisselected
= Executelefouttool withview abstract,lefout listlef out.lef
© Ifcdss database is selected
= Executelefouttoolwithlef outlef, lefout list
* (Dumpsites.lef from sitedefkit)
o Get path of |ef file present in SITEDEFKIT
o Copyit to sites.leffile

* Readcell_listfilelinebyline
* Ifdatabaseselectedidcdsoa
o writelib name, cell name in lefout list file
» [fdatabase selectediscds5
o Write libname, cell name, abstractin lefout_list file

* Readfilestoredinpath_leffilelinebyline
* [fMACRO is encounteredinline
o Getcellname
o IfSIZEis present
= Getcell size x cell size y
o IfSITE ispresent
= Assignthevaluetosite libLEF
o Storevalueofcellname, site libLEF, cell size x, cell size yininfo lIDLEF file
* Readfilesites.lef
* [fMACRO is encountered
o Getcellname
* Else
o IfSITE isencounterad
= Assignvaluetosite_ sitelEF
= [IfSIZE is found
O Storeitinsite_size xandsite size y
= Writevalueofsite_sitelEF, site size _x,site_size yininfo sitelEF file
* Readinfo_libLEF and info_sitelEF files
* Checkifcellwidth forcellisintegral multiple of site width of site.
* Checkifcell height matched with site height of site.

Figure 4.6: Algo of Site Check

e Nitride layer Check
Checks that Nitride layer is present on wire-bond cells having class PAD in SIP LEF
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and SIP CML. Option is provided in configuration file : Select WB (i.e. Wire Bond) to

enable the check to run. By default it assumes Flip-Chip, so check does not run.
i |
¢ Setflag wh fctoFC
* Ifuser has provided optionwhb_fc
o Setflag wh_fcfromit
* Ifflag wh_fciswe

o Callnitride layer.tcl
* Elsegiveinfo: Library isElipchip. Socheck is not performed.

itride_| tel
* Openfilepresentinpath_sip lef
s [fMACRO is encountered
o Getcellname
© IfCLASS PADIs encountered
= IfPINisfound
o Get pinname
o IfLAYER Nitride is encountered
+ Setflag layer nitride leftol
= Ifflag layer nitride_lefis0
o Giveerror: Layernitrideis missing for pin of cell forsip_lef
o Setflag layer nitride leftol
* Openfilepresentinpath_sip_cml
* [fMACRO is encountered
o Getcellname
o IfMACROCLASSNAMEPAD is found
= [fPINisfound
O Getpinname
o IfNitride is encountered
¢ Setflag laver.nitride cmitol

= Ifflag layer nitride cmlis0
O Giveerror: Layer nitrideis missing for pin of cell for sip_cml

Figure 4.7: Algo of Nitride layer check

4.3 Development of Scripts for CrossCheck plugin

for IPScreen

Scripts for Abstract and layout view were developed.

e Abstract view extraction

Attributes of different lef views are dumped in .tree files.
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Abstract.csh
* Call Abstract.tcl
» Ifgnps_ icc IPS pr cat.leffileispresent
o Callsnps_ icc.tcl
* Extract errors and warnings present intool logand check'slog
* [Iferrors are present
o Writefailin checkrpt fie
* Elselfwarningsare present
o Writewarn incheckrpt file
* Elsewritedoneinit.

* Gettools necessary forthis task from tasks file
* Getviewsfromtasksfilethatareto be crosschecked
* Getpathofviewsandappendittolistinputfiles
* Make a list outputfiles that contains list of view treefiles
+ (Beforetoolswere used to dump files. Butnow manual dumpingis done to create .tree file)
*  For each input in Sinputfiles outin Sgutputfiles, Sview
o OpenSinputfileinread mode and Sout file inwrite mode
o IfMACRO is encountered inline
= Getcellnameandwriteitin Sout file
= IfCLASS ispresent
O Write CLASS =Sclass in Sout file
= [fSIZEis present
o Getcelllengthand cell breadth
o Calculatearea=length *breadth
O Write AREA=Sarea in Sout file
* [fPIN isencounteredinline
o Get pin name and write itin Sout
= |f ANTENMAGATEAREA id present
o Writeitin Sout
= |f ANTEMNADIFFAREA ispresent
o Writeitin Sout
= |fDIRECTIONIs present
o Writeitin Sout
= IfTYPE ispresent
o Writeitin Sout

* CallAntenna_check.csh

Antenna_check.csh
* Get pathof gvanti_prview
* Ifastrotoolis present
o Executegstrotoolwith astro, command and avanti_prviewasinput
o Qutputisa leffile(snps_icc 1PS pr cat.lef)
+ Elseifmilkywaytoolis present

o Execute milkyway toolwith milkyway command and avanti_prview asinput
o Qutputisa leffile(snps. icc 1PS pr. cat.lef)

snps.ice:td
* Convertthe |efgenerated abovetostandard |ef
o Remove certain attributes like VERSION, CASESENSITIVE, etc. from it
* Opennew lef(snps_icc 1PS pr.lef) inread mode
» Openfilesnps_icc IPSpr.tree(Sout) inwrite mode
* IfMACRO is encounteredin line
= Getcellname and writeitin Sout file
= IfCLASS ispresent
o Write CLASS =5class in Sout file
= IfSIZE is present
o Get celllength and cell breadth
o Calculate area=length *breadth
o Write AREA=Sarea in Sout file
= [IfPIN isencounteredinline
o Getpinnameand writeitin Sout
= |fANTENMAGATEAREA Id present
o WriteitinSout
= [fANTENADIFFAREA is present
o Writeitin Sout
= |fDIRECTIONIs present
o WriteitinSout
= IfTYPE ispresent
o WriteitinSout

Figure 4.8: Algo of Abstract view extraction

e Abstract view consistency

Tree files dumped in extraction phase are compared with each other.
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Crossabstract.csh
* Gettestlibraryand reference libraries names
* Get path of bbview, CDS5 database and CDSOA database

* Callsiplefcadieflib.tcl
+ Calllefeadleftcl

* |Ifsnps icc IPS_pr cat.lefisformed inabstractview extractioncheck

o Ccallp |
+ Callgadlefdetailedleficl
siplefcadlef il

s |Ifsip lef.treeispresent
o IfRefAbstract.treeispresent

= Callprocedure witharguments RefAbstract.tree, sip_leftree, RefLib.tree
o ElseifDetailedLef.treeispresent
= Callprocedurewith arguments Detailedief.tree, sip_lef tree, Reflib,tree
* Procedure-
© (Thisprocedure comparessip_lef.tree with RefLib.tree and sip_lef.tree with RefAbstract.tree/Detailedlef.tree)
o (sip_lefireeisformedinabstract view extraction check)
o (RefLib.tree, RefAbstract.iree/DetailedLef.tree are generated in reference view extraction check)
O ReadRefAbstract.tree
* Getthese attributes :cell name, class, area, pin name, direction, type
= Storethem indata structures (example, cellevel($n,5m,0) with n=0, m=0 will represent cellname; n=
0,m=1,0 represents pin name etc. depending on the view structure)
© Readsip leftree
* Getthese attributes :cell name, class, area, pin name, direction, type
= Storethem indata structures
© ReadRefLib,tree
= Getcellname, group, pinname, direction, is_pad information
* Storethemindata sturcture
Compare attributes of sip_lef.tree and RefLib.tree
Compare attributes of RefAbstract.tree and RefLib.tree
Give errorif some attribute is missing/different
(Earlierdumping and comparision was done using tool libcomplef)

[« I =R« Ry +]

lefradlef ol
* Comparision between attributes of RefAbstract.tree(cadence lef) and techno leffile
* Sameasabove

on between attributes of RefAbstract.tree(cadence lef)and FRAM (snps_icc IPS pr) file

* Comparigsion between attributes of RefAbstract.tree (cadence lef) and DetailedLef.tree(snps_icc2_IPS_lef)

Figure 4.9: Algo of Abstract view consistency

o Reference view extraction

Reference lib files and lef files are dumped.
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* Getnamesoftestlibrary and reference libraries
* Get path of bbview, CDS5 database, CDSOA database of testlibrary
¢ Selectbetween CDS5and CDSOA database and source the tool uniopus for selected database
* [fCDSOAisselected
o CallLayoutrefoa.tcl
* ElseifCDS5 is selected
o CallLayoutrefcds5.tcl
» Call Abstractref.tcl
* Callsignoffrefitcl
* Get path of timing.lib
* Remove comments from timing.lib and copy it to nldm.lib file

* CallLibertyref.tcl
Layoutrefoa,tcl

* Getviews from tasks file thatare to be crosschecked
* Get path of views and append itto list inputfiles
*  Make a list gutputfilesthat contains list of yiew treefiles
*  Use libcomp tool to convert layoutview(cdsS/cdsoa database) from list Sinputfiles to lef file
* Renamethe|gffile generated above to RefLayout.lef
* ReadReflayout.lef
*  Writein Sout file (RefLayout treefile)
* [fMACRO is encounteredinline
= Getcell nameand write itin Sout file
= IfCLASS ispresent
o Write CLASS =5class in Sout file
= IfSIZEis present
o Getcelllengthand cell breadth
o Calculatearea=length *breadth
o Write AREA=5area in Sout file
= [IfPIN isencountered inline
O Getpinnameand writeitin Sout
= If ANTENMAGATEAREA id present
o WriteitinSout
= [fANTEMADIFFAREAis present
o Writeitin Sout
= IfDIRECTIONIs present
o WriteitinSout
= [IfTYPE ispresent
o WriteitinSout

Layoutrefcds5.tcl
* Similarto Layoutrefos.tcl justviewis different.

Abstractref.icl
* Getpathofcds_soc I1PS_abstract.leffile
» Readcds soc |PS_abstract.leffile
*  WriteinSout file (RefAbstract.tree)
* [fMACRO is encountered inline
= Getcellnameandwrite itin Sout file
= IfCLASS ispresent
o Write CLASS =5class in Sout file
= IfSIZEis present
o Getcelllengthand cell breadth
o Calculatearea=length *breadth
o Write AREA=Sarea in Sout file
= [IfPIN isencountered inline
O Getpinnameand writeitin Sout
= If ANTENMAGATEAREA id present
o Writeitin Sout
= [fANTEMADIFFAREAis present
o Writeitin Sout
= IfDIRECTIONIs present
o WriteitinSout
= [IfTYPE ispresent
o Writeitin Sout

Signoffref.tcl
* Getpathof snps_rext IPS leffile
* Readsnps_rcxt 1PS leffile

* writein Sout file (snps_rext, IPS, lefiree)
* IfMACRO is encounteredin line

= Getcellnameandwrite itin Sout file
= IfCLASS ispresent
O Write CLASS =Sclass in Sout file
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= IfSIZE s present
o Getcelllength and cell breadth
o Calculate area=length *breadth
o Write AREA=Sarea in Sout file
= IfPIN isencountered inline
O Getpinnameand writeitin Sout
= IfANTENNAGATEAREA id present
o Writeitin Sout
= [fANTEMADIFFAREAis present
o Writeitin Sout
= [fDIRECTION s present
o Writeitin Sout
= |IfTYPE ispresent
o WriteitinSout

* Readnldm.lib
* \Write inRefLib.treefile
» Getvalue of normal process, voltage and temperatureand write in RefLib.tree
* [fcellisencountered
= Get cell nameand write in output file
= Ifareais presentinnldm.lib
o Writeit to outputfile
= Ifdrc_blockgroup, drc_block type, dre_ground pins, drc power pins, drc_ iotype, pinout trackpins, pinout layout classesare present
o Writethevaluesto outputfile
= Ifpg _pinis present
o Getpg pinnameandwrite it to output file
C  Ifis_pad attributeispresent
O WritelS_PAD=true in outputfile
o Ifdirectionispresent
o Writeitinoutputfile
o Iftypeis present
o Writeit inoutputfile
= |fpinisencountered
o Get pinnameand writeitto outputfile
C  Ifdre_pinsigtype, drc_pinkind, 15_PAD are present
o Writetheirvaluesinoutputfile
o Ifdirection is present, write it to output file

Figure 4.10: Algo of Reference view extraction

Layout view extraction

Layout view’s tree is dumped in this check.

Layout.csh
* Get path of bbview, CDS5 database, CDSOA database of testlibrary
¢ Selectbetween CDS5and CDSOA database and source uniopustool
* [fCDSOAisselected
o CallLayoutoa,tcl
* ElseifCDS5 is selected
o Call Layouteds5.tcl

* Getviews from tasks file
* Foreachview in Sviews
o Get path of theview and appenditto listinputfiles
o Make a list gutputfiles that contains list of yiew treefiles
a ExecuteIibcomgtooltudumpingutfiletoSout.lefﬁle
o Read Sout.leffile
o
o

Open Sout.tree(cds_dfil_IPS_oa.tree) in write mode
If MACRO is encountered in line
= Getcellname and writeitin Sout file
= |fSIZEis present
o Getcelllength and cell breadth
o Calculate area=length *breadth
o Write AREA=Sarea in Sout file
= IfPINisencounteredinline
O Getpinnameand writeitin Sout
= IfDIRECTION is present
o Writeit inSout
= |fTYPE ispresent
o Writeit inSout

Layoutcds5.tel
* Sameas Layoutoa.tcl but for cds5 database (outputfileiscds_dfll_IPS cdba.tree)

Figure 4.11: Algo of Layout view extraction

The work that is going on parallely with development of new module, is to remove
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the bugs from IPScreen and develop the scripts for new views of different plugins. So
that temporary the work can be carried by the clients. And at the same time the new

module is also being developed which will take a couple of years for completion.

4.4 Screenshots

@ Applications  Places System @
=] ] /data/rdnvm1/PROJECTS/AUTOMATION_PROJECTS/CAD_CHECKS/PLUGINS/DEVELOPMENT/Noopur/Ipscreen BEE)

Ele Edit Vie|
pe— iy /4 STMicroelectronics
oK cnocosaty) ILE ] SETUP] bisc | vew ] Help

DK_cmos@651p|

DK_cmos@651p| - View config SIEIE
DK_cmos@s51p wstylezio -
DK_cmos@651p 15 ]
DK_cmos@651p| path :@Iswﬁum(adﬂizﬂSDLICLSFJ;ASIC’EG’SU1X2THXLBIS.O@2014OES0.0Ipa(kagmgN(.bbv\ew

DK_cmoses51p

DK_cmos896gp| I No top cells library

DK_cmos690gp

DK cnos0901p) 10 fswfunicad/C28501_I0_SF_BASIC_EG_5U1X2T8XLB/5.0@20140630.0/packaging/vc.bbview 0

DK_cmos09atp
DK_cmos14FDS
DK_cmos14FDS
DK_cmos14FDS
DK_cmos201pm
DK_cmos28FDS
DK_cmos28FDS
DK_cmos28FDS
DK_cmos28FDS
DK_cmos28FDS| Add | Remove Cancel | Ok
d1h12086{Mod Ao

€28501_I0_SF

C28501_T0_SF|
28501 10 SF|
d1h12086{Mod| -
28501 10 SF|
€28501_10_SF| Log
28501 10 SH UBMU5] T STAtls [ask FUNNel [able "STatus_ ool anaea

e il <! 06:05) : file log_tools is updated =
dLh12086{Mod| _ 06:05) : . Status Task Funnel table "Status Task" added
€28S0I_I0_SF DataStore Funnel table "data_store” added
€28501_I0_SF| Plugin Funnel table “plugin® added

112086 {Mod List_Library Funnel table "libraries” added

C28501 10 SF| EnvFiles Funnel table "EnvFiles" added

d1h12086{Mod| VisibilityParameters Funnel table "VisibilityParameters" added
3.020130627 Tasksvisibility Funnel table "Tasksvisibility” added
d4ln12086{Mod|  Testing LSF avaibilty

lAPACHE/ SF is enabled

- LSF test done
behaviour/

112086 {Mod| | I

~

Figure 4.12: Library loaded in IPScreen

L1 JEATA/TaNVM L/ FRUJELC 1 S/AUTUMATIUN_FRUJEL I S/LCAU_UHELKS/FLUGINS/UEVELUFMEN | /NOOpUF/IpScreen

iy STMicroelectronics

Choose Plugin
Available Plugin : ¥ Modelization

Ok Cancel Reload

I~ Always on top

CellFunneltable "aefines” aoded

Library Funnel table "C28501_I0_SF_BASIC EG" added

Init bbview DB

Read bbview file

Test metadata

Register top cells

Register conditions

Register DEFINE sections

Register MAP section

Library file */sw/unicad/C28501_|0_SF_BASIC_EG SU1X2T8XLE/5.0@20140630.0/packaging/vc.bbview" successfully parsed
Set version 5.0@20140630.0 for ibrary fsw/unicad/C28501 10_SF_BASIC_EG SULX2TBXLB/5.0@20140630.0
Library file "/swjunicad/C28501_10_SF_BASIC EG_5U1X2T8XLE/5.0@20140630.0/packaging/vc.bbview" successfully open

Figure 4.13: Plugin is selected
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/data/rdnvm1/PROJECTS/AUTOMATION_PROJECTS/CAD_CHECKS/PLUGINS/DEVELOPMENT/Noopur/ipscreen

o4

STMicroelectronics

Modelization ‘

Edit Plugin Tasks .
Mass Mode

! Select Auxiliary Libraries =

1PStyle : l0

=

™ No top cells library

path : € |/sw/unicad/C28501_I0_SF_BASIC_EG_5U1X2T8XLB/5.0@20140630.0/packaging/vc.bbview

Add Remove

I~ Always on top

cancel | ok |

amn

<D>[I11Z:05) ¢
<D> (11:12:05) : .

<D> (11:12:05)
<D> (11:12:05)

<D> (11:12:05) :
<D> (11:12:06) : ..

<D> (11:12:08)
<D> (11:12:08)
<D> (11:12:48

<I> (11:1
<D> (11:12:48)

:48)
<D> (11:12:48) : ..

Cell Funnel table "Gennes” agaet

Init bbview DB

Read bbview file

Test metadata

Register top cells
Register conditions
Register DEFINE sections
Register MAP section

ided.
Library Funnel table "C28501_I0_SF |

BASIC_EG" added.

Library file */sw/unicad/C28501_|0_SF_BASIC_EG_5U1X2T&XLB/5.0@20140630.0/packaging/vc.bbview" successfully parsed .
48) - Set version 5.0§20140630.0 for library Jsw/unicad/C28501_I0 SF_BASIC EG 5U1X2TBXLE/5.0@20140630.0
Library file "/sw/unicad/C28501_I0_SF_BASIC EG_5U1X2T8XLB/5.0@20140630.0/packaging/vc.bbview" successfully open

Figure 4.14: Reference library loaded

Modelization 1

|
Plugin operations
Edit Plugin Tasks.

Reset Plugin
Re-evaluate Tools

Mass Mode

Create Report

o Contion |

_setup Load configuration data
Edit configuration infos

I | Modeing chcks on Pysiclview|
Hierarchical Cell level DRC
Hierarchical Cell level LVS
presence of Antenna Info in fram

Presence of Antenna Info in detal

Y
Main

D> (11:18:06)
D> (11:18:06) :
D> (11:18:06) :
D> (11:18:06) :
D> (11:18:06) :
D> (11:18:06) :
E>(11:18:06) :
D> (11:18:06) :
D> (11:18:06) :
D> (11:18:06) :

CheckLibraryCondition

Check task Fastscan

CheckCondition task Fa
CheckLibraryCondition
tools "snps_dftcomp” u

Check tools done
file loa tools is undated

Figure 4.15:

ChECRCONAITION Task Ietramax

CheckTool task Tetramax

CheckTool task Fastscan

task Tetramax

stscan
task Fastscan
sed for task Fastscan does not exist.

Current configuration settings :

Select a configuration section to add an optional assertion :

General infos

Task infos. Tool options

tmax cmd

Select task, info and its associated value :

In task Hierarchical Cell level DRC

|, info [Run DRC on view
v

Exit

~is FEEE
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STMicroelectronics

Modelization I

@ _setup Load configuratien data
Edit configuration infos
Edit Plugin Tasks - = 3
[zt Bk Hierarchical Cell level DRC
Re-evaluate Tools
Hierarchical Cell level LVS
Mass Mode
IR Presence of Antenna Info in fram & soc lef
Presence of Antenna Info in detailed lef

| Presence of metal obstruction in soc lef in 105

1

View Report |+

View Report |+

EEE
EE=
S
]
BT
==
—

E

View Report

View Report

:
¢ €C

=

Elkl

2
£
s
T

Presence of metal obstruction in detailed lef in 10s

[+ %] @ |

Run | All Checks

Site Check:

LL
g
3
a2

ol

Genaral | af Charks Run

Main

D> (11:18:06) : Check task Fastscan
<D> (11:18:06) : CheckCondition task Fastscan

<D> (11:18:06) : CheckLibraryCondition task Fastscan

<E> (11:18:06) : tools "snps_dftcomp” used for task Fastscan does not exist
<D> (11:18:06) : CheckTool task Fastscan

<D> (11:18:06) : Check tools done

Figure 4.16: Checks of Modelization plugin

1h12086{1pscreen}=> g Modelization/

b/ DRC_Hier/ edit configuration/ load configuration/ LVS Hier/ Site Check/

1h12086{ipscreen}>> g Modelization/DRC_Hier/

ux_l1bs close DRC_check. log IPS_report/ objectMapTable® physical_view_GDS uk-1nit.1l

285S0I 10 SF BASIC EG/ cust DRC.rpt LayerMapTable® paths_file test 1ibs userRunsetConfigFile
ds.lib display.drf® ipscreen_run.csh® List physical view CDL uk-get-prods.log

1n12086{ipscreen}>> g Modelization/DRC_Hier/DRC_check.log[]

Figure 4.17: Run area of DRC check

File

=

3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564

3585
3586
3587
3588
3589
3590

log (/data/rdnvm1/PROJECTS/AUTOMATIO|

ROJECTS/CAD_CHECKS/PLUGINS/DEVELOPMENT/Noopur/ipscreen/Modelization/DRC_Hier) - GVIM
Edit Tools Syntax Buffers Window Help

dB& 9 9% D ¥« D RE0® B

set flag cdss = 0 ;
set flag cds5 = 0

set flag_cdsoa = 0 ;

set flag_cdsoa = 0

if ( “grep *~$lib_name," $DB_LOCAL/LibInfo | grep CDSOA_database | wc -1°

=0 ) then

if { “grep *“$lib_name," $DB_LOCAL/LibInfo | grep CDSOA_database | wc -1  != @ ) then

grep ~C28501_I0_SF_BASIC_EG, /data/rdnvml/PROJECTS/AUTOMATION_PROJECTS/CAD_CHECKS/PLUGINS/DEVELOPMENT /Noopu r/ipscreen/Modelization/db/LibInfo
grep CDSOA_database

we -1

if { “grep **$lib_name," $DB_LOCAL/LibInfo | grep CDS5_database | wc -1  != @ ) then

if ( "grep *~$lib_name,” $DB_LOCAL/LibInfo | grep CDS5_database | wc -1° != @ ) then

grep CDSS_database
grep ~C28501_10_SF_BASIC_EG, /data/rdnvml/PROJECTS/AUTOMATION_PROJECTS/CAD_CHECKS/PLUGINS/DEVELOPMENT /Noopu r/ipsc reen/Modelization/db/LibInfo
we -1

set flag_cdsoa = 1
set flag_cdsoa
endif
endif
else
else

if ( $flag_cdsoa == 1 ) then

if ( 1) then

set CDS = “grep '~CDSOA database' paths file | grep * $lib name * | cut -f3 -d* *°
set €DS = "grep '“CDSOA_database' paths file | grep * $lib name * | cut -f3 -d* *°

grep “CDSOA_database paths_file
grep C2850I_I0_SF_BASIC_EG

cut -13 -d

endif

endif

if ( $flag cdss == 1 ) then

if (0 ==1) then

fat $bbview | sed -n '/~CELLS/,/“END/p’ | sed '1d' | sed '$ d' | sed 's/[ 1*//g’ = List
2s0n

Figure 4.18: Log file of DRC check
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Index.txt (/data/rdnvm1/PROJECTS/AUTOMATION _PROJECTS/CAD_CHECKS/PLUGI...ELOPMENT/Noopur/IP_m|

Fle Edit Jools Syntax Buffers Window Help

@B a ¢ 9 D Y ¢ e A0 83

1 Info : selected view phyGDS exists
2 Error : Cell level DRCs Tor cell ST_SPHD_HIPERF_1024x64m8_TL layout are Tollowing, Please analyze

3 RULECHECK AP.DEN.2 ...\ttt s s a s a s s aa s a s i a e
4 RULECHECK CB2.DEN.2

5 RULECHECK DCO.B.5

6 RULECHECK DCO.B.6 ...\ttt sttt ettt ettt ettt ettt ettt ettt
7

8

9

11 RULECHECK GEN.1_ 0D2_18_dg
12 RULECHECK GEN.1_P0_drg

13 RULECHECK GEN.1_PP_dg

14 RULECHECK GEN.1_ RP0i_dg

15 RULECHECK GEN.1_ VIALXi .

16 RULECHECK GEN.1_ VIAZXi

17 RULECHECK GEN.5

18 UL 372 B (520 nnanonnoaaanonndaannananaan0nnoanaaonnaaannonaaaannanoaaanonnoaaaaonnaaana
19 GV 3 (72 BN ¥ 41 naanoanoaaanonnaaannnnaaaan0anannaaonnaaaanonaaaannanoaaanoanoaaaaonnaaana
20 RULECHECK GEN.5_ NWEL_dg

21 RULECHECK GEN.5__0D2_18_dg

22 RULECHECK GEN.5_PP_dg

23 RULECHECK GEN.5__RP0i_dg

24 RULECHECK HPA

25 RULECHECK ID.BEOL. 1

26 RULECHECK ID.BEOL.2 ..

27 RULECHECK ID.IP.1 .....

28 RULECHECK ID.MPW. 1

29 RULECHECK ML.A.1

30 U3 (Fahib ananoaaanonnoaaanonndaannananaan0nnaanaaonnaaanaonaaaannanoaaanonnoaaaaonnaaana
31 UV 3 GIaEhEhib anonaanoanonaanonndaannanaaaan0anoanan0nnaaaanonaaaaa0an0aaaa0an0aaa00anaaa0a
32 RULECHECK M1.5.3.2

33 RULECHECK M1.5.5

34 RULECHECK ML.W.1 ......

35 RULECHECK M2X.DEN.1 ......

36 RULECHECK M2X.EN.1 M2X.EX. 1

37 RULECHECK M3X.A. 1

38 RULECHECK M3X.DEN. L .

Figure 4.19: Report file of DRC check

index.Ext (/data/rdnvmil/PROJECTS/AUTOMATION_PROJECTS/CAD_CHECKS/PLUGINS/DEVELOPMENT/Noopur/ipscreen/Modelization/Site_Check/IP|

File Edit Tools Syntax Buffers Window Help
CHE & %9 D Me ¢« BB A 02 B8
1]
2
3 Checking SITE for CADENCE CDSOA/CDSS database .
4 The Check is successful
5 No SITE issues found in CADENCE CDSOA/CDS5 database
6
7
8 Checking SITE for CADENCE LEF
9 The Check is successful
10 No SITE issues found in CADENCE LEF
11

Figure 4.20: Report file of Site check

File Edit Tools Syntax Buffer

Figure 4.21: File containing layer names in General LEF check
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GrossGheck | Mogelzation |

= Plugin operations Data Preparation Run |+
- ‘ o
[< info Run |+
Edit Plugin Tasks J
—— o i
—— Spec lib view Extraction Run |-
Mass Mode Spi & cdl views Extraction Run |-

T

Abstract views Extraction Rur Running

Create Report

E
B
5
<

Verilog views Extraction
Layout views Extraction Run Running

Icpack view Extraction

All_Checks CML view Extraction

Run

APACHE views extraction Run

ﬂ Reference Preparation | |

Rofaranca iews { lih sne lof & MNSOACNSS) Evtrartion an o

<

x5l

Main

D> (12:01:01} : CheckTool task STFComparator
D> (12:01:01) : Check task DBComparator
D> (12:01:01) : CheckCondition task DBComparator

v 1371011 EY 4 ot P it Frecls AR

Figure 4.22: Checks in CrossCheck plugin

& cds; PS_abstract.lef.tree (/data/rdnvm1/PROJECTS/AUTOMA

o
Fle Edit Tools Syntax Buffers Window Help

TPEAEA 99 00D ¥ ¢« @O

BEGIN FILE DATA

1

2

3 BEGIN CELL EMPTYCELL_SF_FC_INNER
4 CLASS = PAD ;

5  AREA = 3632.0;

] BEGIN PIN ASRCN[O]

7 DIRECTION = "inout”;

8 TYPE = "signal®;

9

END

10 BEGIN PIN ASRCN[1]

11 DIRECTION = "inout”;
12 TYPE = "signal®;

13 END

14 BEGIN PIN ASRCN[2]

15 DIRECTION = "inout”;
16 TYPE = "signal®;

17 END

pi:3 BEGIN PIN ASRCN[3]

19 DIRECTION = "inout”;
20 TYPE = "signal®;

21 END

22 BEGIN PIN ASRCN[4]

23 DIRECTION = "inout”;
24 TYPE = "signal®;

25 END

26 BEGIN PIN ASRCN[5]

27 DIRECTION = "inout”;
28 TYPE = "signal®;

29 END

30 BEGIN PIN ASRCN[6]

31 DIRECTION = "inout”;
32 TYPE = "signal®;

33 END

34 BEGIN PIN ASRCP[O]

35 DIRECTION = "inout”;
36 TYPE = "signal®;

37 END

38 BEGIN PIN ASRCP[1]
‘CrossCheck/parse_lef/cds_soc_IPS_abstract.lef.tree” 9391L, 196995C

Figure 4.23: Lef tree
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RefLib.tree (/data/rdnvmi1/PROJECTS/AUTOMATION,|

File Edit Tools Syntax Buffers Window Help

CEEB& %9 D@« BHEO

1 EEGIN FILE DATA

2 PROCESS = 1.228;

3 VOLTAGE = 0.65;

4 TEMPERATURE = 125;

3 BEGIN CELL EMPTYCELL_SF_FC_INNER
6 AREA = 3632;

7 GROUP = "io";

8  CELLTYPE = "primitive”;

9

0

IOTYPE = "flipchip_driver";
TRACKPINS = "ASRCN[O] ASRCN[1] ASRCN[2] ASRCN[3] ASRCN[4]
FIOB TRIGGER vdd vdde";
11 BEGIN PIN gnd

12 DIRECTION = "inout";

13 TYPE = “primary_ground”
14 END

15 BEGIN PIN gnde

16 DIRECTION = "inout";

17 TYPE = “primary_ground”
18 END

19 BEGIN PIN vdd

20 DIRECTION = "inout";

21 TYPE = "primary_power";
22 END

23 BEGIN PIN vdde

24 DIRECTION = "inout";

25 TYPE = "primary_power"
26 END

27 BEGIN PIN ASRCN[O]

28 DIRECTION = "inout";

29 TYPE = "signal

30 END

31 BEGIN PIN ASRCN[1]

32 DIRECTION = "inout";

33 TYPE = "signal”

34 END

35  BEGIN PIN ASRCN[2]

36 DIRECTION = "inout";

37 TYPE = "signal”

“CrossCheck/db/RefLib. tree” 8429L, 178000C

Figure 4.24: Lib tree
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Chapter 5

Conclusion

Validation is one of the major step that certifies the quality of the product being provided
to the user. Conventional validation approach has high cycle time and also requires high
man resources so there came a need to go for Hybrid validation approach.

This validation environment has made it possible to reduce the cycle time to a large
extent. Talking about any specific IP which generally takes 7-8 man days for validation
following the conventional approach now can be validated only in a single man day. So

this alternate approach has made a huge gain in run time for validating.
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