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Motivation

-0 The commercial software like Cadence Virtuoso, Keysight ADS, Mentor Tanner
offer Library Manager

—O Library Manager is used to
—O store design data in libraries

—O navigate libraries, cells, views, and files in the directory structure by opening
a cell views

—O manipulate design data in a more friendly way
—O execute view specific editors

-0 There’s no Library Manager in Open Source community to unite various EDA
tools in a flow (at least known to us)




Goals

-0 Develop a Library Manager to unite Open Source EDA tools into a flow

—O Provide similar Library Manager functionality to the ones provided by to
commercial companies

-0 Design User Interface in a way the users got used to
—O0 Make it easily customizable and extendable based on user requests/preferences

-0 Integrate documentation generator and static analysis tool for software source
trees (Doxygen)

—O Provide support for different QT versions (4.8.6 upwards)

—O Provide compilation compatibility for Linux and Windows OS




Functionality Goals

—O LibMan helps to organize libraries and cell views in a design project

—O Create new libraries in your directories
-0 Copy data into libraries

-0 Delete libraries

—O Rename libraries, cells, views

—O Edit libraries, cells, and views

—O Organize cells into categories

—O Unite libraries into groups

-0 Display libraries, cells, views information
—O Navigate through libraries, cells, views




Main Interface

-0 Opens Source IHP
PDK data

management

—O Easy access to
design data and
documentation

—O Launching view
related editors

-0 Customization for
user needs

File Settings Help

i:} @ Show Documents | Show Categories

Project Categories Cell
Name sgl3g2_stdcell Name Name sgl3g2_stdcell
sgl3g2_stdcell Everything sgl3g2_stdcell
sgl3g2_pr
b Test
Documentation

sgl3g2_stdcellcelllist
£ s5gl3g2_stdcelLtyp_1p50V_25C
4 5g13g2_stdcelltyp_1p20V_25C
2 sq913g2_stdcell_slow_1p35V_12
£ s5g13g2_stdcell_slow_1p08V_12
2 sgl3g2_stdcell_fast_1p65V_m4

Messages

[INFO] Project:
Name: sg13g2_stdcell
Read Path: /ihp/projects/Design_Kit/IHP-Open-PDK/ihp-sgl3g2/libs.ref/sgl3g2 _stdcell
Owner: andreev
Group: d-t
Last Modify: 14:26:2023
Permissions: rwx
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Project File

-0 Project file is used to specify and store the location of the reference and design
libraries

-0 LibMan displays the libraries, categories, cells, and views specified in project file

-0 Project file can be loaded by
-0 Explicitly specifying it as command line argument
—O Running LibMan from a folder where project file is saved
-0 Loading from the recent file menu

sgl3g2.projects - /ihp/projects/Design_Kit/datsuk/src/libman/libman-build-Desktop-Debug/ - 0O x

File Edit Search Preferences Shell Macro Windows Help

BrOUP Test testcase? testcasel

PROJECT sgl3gs_pr /ihp/projects/Design_Kit/IHP-Open-FDE/ihp-sgl3ge/libs.ref/sgl3gsd_pr

PROJECT sgl3gzZ_stdeell /ihp/projects/Design_Kit/IHP-Open-PLK/ihp-sgl3gz/libs.ref/sgl3gs_stdcell
PROJECT testecasel Jhome/datsuk/release/testcasel

FREOJECT testoaseZ Shome/datsuk/release/testoasez

m




IHP OpenPDK Data Structure

-0 LibMan expects the following PDK data ihp-sg13g2

—— libs.ref
structure for correct loading of libraries: I— S@lfngapr
gds
. e ey . L — sg13g2 pr.gds
—O GDSII view of primitive devices l -~
—— libs.tech
1 —— klayout
-0 KLayout layer property file et
. L — sgl3g2.1lyp
—O HSPICE Models of HBT devices L ngspice
L — models
-0 SG13G2 Process SpElelcathn e e SG13G2_hbt woStatistics.hsp.lib
— doc (Final Doc, PDF)
—0 The PDK data can be accessed through | S613G2_os process_spec.pdf

LibMan




Basic Data Operations

File Settings Help

iﬂ E Show Documents | Show Categories —o U n I i ke CO m m e rCi a I

Project Categories Cell View
Name sg13g2_stdcell Name Name sgl3g2_stdcell Name |cdl too I S LI b M a n a I IOWS
sgl3g2_stdcell bore rything sgl3g2_stdcell

sgl3g2_pr 5dd Mew... gds

b Test spice to perform the
Delete following actions

Info :
- ntation

Group with P sg13g2_stdcellcellist direCtly in main UI

sgl3g2_stdcelltyp_1p50V_25C
sql3g2_stdcelltyp_1p20V_25C

sq132_stdcelLslow_1p35V_12 =0 Managing prOject

5q13g2_stdcell_slow_1p0O8V_12
data files

bbb b

sgl3g2_stdcell fast_1p65V_m4

Messages

[INFQ] Project:

Name: sg13g2_stdcell —O M a n agi n g g rO U p

Read Path: /ihp/projects/Design_Kit/IHP-Open-PDK/ihp-sg13g2/libs ref/sgl3g2 _stdcell
Owner: andreev

Lot odiy, 1426:2023 data (libraries)

Permissions: rwx
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Launching View Editors

File Settings Help

V‘ ) | Show Documents| Show Categories O L' b IVI a e eC teS M e ed 'to ba Sed O
Project Categories Cell View I n X u V I W I r n
Name sgl3g2_stdcell Name Name sgl3g2_stdcell Name qds
L)
dcell Everything 591392 _stdcell cdl u S e r S e I n gs
b Test spice

File Edit View Bookmarks Display Tools Macros Help

-
a NP & . B
Documentation b N

s5g13g2_stdcell.celllist Back Select| Move Ruler

2 sgl3g2_stdcell typ_1p50V_25C Cells ®
2 sgl3g2_stdcell typ_1p20V_25C
2 sgl3g2_stdcell slow_1p35V_12
2 sgl3g2_stdcell slow_1p08Y_12
2 5g13g2_stdcell_fast_1p&5V_m4

5g13g2_stdcell.gds [sg13g2_stdcell allcells] 3¢ Layers &

Messages

[INFO] Project:
Name: sg13g2_stdcell
Read Path: /ihp/projects/Design_Kit/IHP-Open-PDK/ihp-sg13g2/libs ref/sql 3g2_stdcell
Owner: andreev
Group: d-t
Last Modify: 14:26:2023
Permissions: rwx

Levels

Libraries

-0 LibMan creates an empty Ky

PIE
ROUND_PATH

GDS for a new cell

T (Default) G Xy 721.80991 52.89355




Customization

-0 LibMan allows to let user choosing view '

Schematic nedit

editors to be used in the flow Layout  /bin/layout

Editor nedit
POF Reader rEDActor

—O The default tools:
-0 Layout — KLayout (GDS view)
—0 Schematic — Nedit (CDL view)

-

—O Other views — Nedit e nedt
a‘bmfklaf,rouﬂ
. . . Editor nedit
—O Documentation — evince (PDF files) o DF Reader | rEDActor
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Documentation generator and static analysis tool

-0 Doxygen was used to
parse the source code

File Edit Build

Projects = T. @ B =3 < B mainwindow.cpp
k| mainwindow.h A
hl newview.h

Debug Analyze Tools Window Help

% | <Select Symbol=> % # Line:l Col:1 B+

n projectmanagerh 14 #if QT_VERSION >= 0x050000
h property.h ' 15 #include <QScreen>
| toolmanager.h 16 #endif
ana generate T B i 17
» [ gds 18  #include "mainwindow.h"
. » || QtPropertyBrowser 19  #include "ui_mainwindow.h"
documentation . = 20t o
E [ e+ categorycontextmenu.c| 21 #:!'nClUde abou:t‘h
Debug & groupcontextmenu.cpp 22 #include "newview.h"
23 #include "property.h"
_O Su Orts C C++ » o newview.cpp 24 #include "toolmanager.h"
PO o4 projectcontextmenu.cpp 25 #include ”projectmanager.h“

9 o projectfile.cpp
©d projectmanager.cpp
o4 property.cpp

-~ o

|/ Dk ok ok o o KR KRR KRR KK o R o K KR Koo K SRR o K Kk K o o oK R ok S o o oK S Kk S ok

natively

i tonlmananar con E 28 * \brief Constructs a LibMan MainWindow object with the given arguments.
p— 29 * \param projfile Path to the pll"oject file. Be defaglt, ‘it will be searched in the current folder.
m:mwmwc 30 * \param runDir Path to the directory, where application was executed.
: 31 * \param parent Parent widget, by default is NULL.

e e ok o o ok ok ok ok o of o8 ok ok ok 3ok ok oK ke 3 ok ok oK sk o of a8 ok ok ok o Rk e o oK o 3 oK of ok ok ok of o ok ok 3 ok e 3 o ok o 3 ok of ok ok ok ok ok o ok S8 ke ok ok 3K o o 3 oK ok o ok ok o8 ok of ok S8 ke ok ok 3K o o 3 oK o o o o ok o of sk ok ok ok ko
33 |MainWindow::MainWindow(const QString &projFile, const QString &runDir, QWidget *parent)

34 (OMainWindow(parent]),

35 m_ui(new Ui::MainWindow), =

—O Can be easily
integrated in
QtCreator

—O Generates both

latex and HTML
documentation

General Messanas | £ A =
Enerating annotated compound index.™
Generating alphabetical compound index...
Generating hierarchical class index...
Generating member index...

Generating file index...

Generating file member index...
Generating example index...

finalizing index lists...

lookup cache used 252/65536 hits=1080 misses=261
finished...

libman

o,

>

Doxygen ran successfully

[Nl ~- Type to locate (Ct 1 Issues 2 seaicn mesuits 3 Application Output 4 Compile Output 5 Debugger Const
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LibMan Source Code Documentation

~ = (m] x
@ LibMan - Open Source Library ' %~ & Google x| +
& G @ File | Ji/release_local/pics/LibMan/htmi/functions.html = W 0O .Q} H
@ IHP Tickets € MyTickets B8 IHP Tickets Startseite IHP Admin [T Bugzila Main Page & Login - Interflex »

s LibMan - Open Source Library Manager
83 Documentation 1o

!

Main Page Files | Q5
T m
v = O
Functions | Variables ‘ Enumerations. ‘ @ LibMan - Open Source Library ¥ X (3 Google x | +
Open Sou brary

alolefgfnlififmfnfolp|c|s|tfluf-~
A e B
Here is a list of all documented ciass members with links fo the @ IHP Tickets @ My Tickets IHP Tickets Startseite IHP Admin E Bugzilla Main Page 4. Login - Interflex
-a- . . .
Detailed Description

+ About(): About
+ add() : Properties

. The MainWindow class is responsible for creating main framework of LibMan and controlls all slots and signals.
= addGroupToBeCopied() - MainWindow

C @ File | J/release_local/pics/LibMan/html/classMainWindow.html#ab2e15383545f27e0f07f... |1© ¥ O &} :

-0 Easy generation and
maintenance of the source
code documentation with
Doxygen

x

-0 All classes, class member
. and functions have been
documented appropriately

»

= addNewCategory() : MainWindow

« addNewGroup() : MainWindow

- addNewLayoutView() : MainWindow

« addNewProject() - MainWindow

= addNewSchematicView() - MainWindow
+ addNewSpiceView() - MainWindow

« addProjectToBeCopied() : MainWindow
« addvalue() : Propertyltem

« addViewToBeCopied() : MainWindow

Constructor & Destructor Documentation

MainWindow::MainWindow ( const QString & projFile,

const @String & runDir,

-0 Visualization of
relationships between
various elements (include

" . -
« askForFileReplacement() : MainWindow QWidget FDEi=E
« askForPermaneniDelete() - MainWindow ) | xpiict |
= askUserForAction() : MainWindow

-c- Constructs a LibMan MainWindow object with the given arguments

« checkAndSaveProjectData() : MainWindow

= clearCurreniCopyState() - Mainwindow

= closeEvent() : ProjectManager , MainWindow
= COPY_STATE : MainWindow

. 5 Mainwi

Parameters
projFile Path to the project file. Be default, it will be searched in the current folder.

runDir Path to the directory, where application was executed.

parent Parent widget, by default is NULL.

dependency graphs,
inheritance diagrams,
collaboration diagrams etc.)
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Road Map

—O GitHub submit (July, 23)
—O0 Compilation guide (July, 23)
-0 Provide Editor Arguments (Q4 2023) Open Source EDA Tools

-0 Git support for design data in LibMan (2024) PN
- A

—O Data base for Open Source EDA?
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Summary

]

-0 The first version of Library Manager has been developed

-0 Library Manager offers basic functionality to manage project data

—O Provided support of IHP OpenPDK data structure

—O User is capable to customize views editors

—O Doxygen support was applied to the LibMan project

-0 APl documentation for the current source code version was generated

-0 LibMan has been compiled for QT4.8.6 and QT5.15.1 for both Linux (RedHat,
Ubuntu) and Windows OS

-0 Any feedback and support to make LibMan more design friendly are highly
appreciated




Acknowledgment

-0 Thanks to my colleagues at IHP
-0 Thanks to FMD QNC (16 ME0831)

' Federal Minist
https://www.elektronikforschung.de/projekte/fmd-gnc * of Education "
and Research

SPONSORED BY THE

y Forschungsfabrik
4 Mikroelektronik

Deutschland

June 2023 IHP - Sergei Andreev 16 O




Thank you for your attention!

IHP — Leibniz-Institut for High Performance Microelectronics
Im Technologiepark 25

15236 Frankfurt (Oder)

Tel.: +49 (0) 335 5625 133

E-Mail: datsuk@ihp-microelectronics.com

\!

| 0L »

Zﬁﬁm'

Forschungsfabrik
Mikroelektronik



