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Welcome to the documentation of LibrePCB 1.3.0!

The documentation is still work in progress. Help us writing beautiful
documentation on GitHub !

Video Tutorials

In addition to this documentation in written form, there are also video tutorials
available on our YouTube channel .

Offline Documentation

' For offline- or printable documentation, use the PDF download link at the bottom
left of the page.

Chapters:

¥ Installation

¥ Quickstart Tutorial
¥ User Manual

¥ CLI Reference

¥ Library Conventions
¥ Troubleshooting

¥ Development

DidnOt find what youOre looking for? Contact us!


https://github.com/LibrePCB/librepcb-doc
https://www.youtube.com/watch?v=DGwnTXhk_IQ&list=PLvQp3VPCKSS4-CLWyFx4CRMbFcnR1kn-S
https://www.youtube.com/@LibrePCB
https://librepcb.org/help/

Installation

Official Binaries

We provide official binary releases for the following operating systems:

¥ Windows
¥ Linux

¥ macOS

Distribution Packages
In addition, we are officially maintaining the following packages:

¥ Snap on Snapcraft

¥ Flatpak on Flathub
For other systems, a LibrePCB package might be provided by a package maintainer, either partially
related or unrelated to the LibrePCB developers. We are aware of the following packages:

¥ Chocolatey Package (Windows)

¥ Homebrew Cask Package (MacOS)

¥ Arch Linux AUR Package (builds from source)

¥ NixOS Package

¥ Gentoo Package

¥ OpenPandora Package

¥ Void Linux Package

n As these packages are not under our control, we cannot guarantee their
genuineness and correctness.

| YouOre a LibrePCB package maintainer? Ask us to list your package here!

Build From Sources

Since LibrePCB is a free & open-source application, you can compile it by yourself if you like. This
allows to run LibrePCB even on systems where no pre-built binaries are available. See instructions
at Build From Sources .

On Windows


https://snapcraft.io/librepcb
https://flathub.org/apps/details/org.librepcb.LibrePCB
https://community.chocolatey.org/packages/librepcb
https://formulae.brew.sh/cask/librepcb
https://aur.archlinux.org/packages/librepcb
https://search.nixos.org/packages?channel=unstable&show=librepcb&from=0&size=50&type=packages&query=librepcb
https://packages.gentoo.org/packages/sci-electronics/librepcb
https://repo.openpandora.org/?page=detail&app=librepcb
https://voidlinux.org/packages/?arch=x86_64&q=librepcb
https://librepcb.org/help/

Installer
The recommended way to install LibrePCB is to use the installer.

Just download and run librepcb-installer-1.3.0-windows-x86_64.exe . Afterwards youOll find
LibrePCB in your start menu.

Unfortunately weOre not able yet to sign our Windows installer (itOs quite
# expensive to do it). Therefore Windows might warn that the publisher of the

installer is unknown. This is normal for binaries without paying for a signature,

therefore just click on  [!More info!] and then ['Run anyway!] to skip the warning.

For automated (unattended) installation, please check out the command-line
parameters of the Inno Setup framework here (uninstall ):

librepcb-installer-1.3.0-windows-x86_64.exe /IVERYSILENT
/ISUPPRESSMSGBOXES

Portable Package

Alternatively you could run LibrePCB without installing it. But then you donOt get start menu entries
and LibrePCB file extensions wonOt be registered so you canOt open LibrePCB projects with a double-
click in the file manager.

Download and extract librepch-1.3.0-windows-x86_64.zip , then run the contained file
bin\librepcb.exe

On Linux

Due to the diversity of the Linux ecosystem, there are many different ways to install LibrePCB. The
order of the options provided below do not reflect any recommendation.

If youOre unsure, here our recommendations:

¥ On Ubuntu: Snap Package

¥ On a Raspberry Pi: Flatpak

¥ Everywhere else: Portable Applmage

Portable Applmage (x86_64)

The Applmage is a single-file portable package which runs on most Linux distributions. It is fully
functional without installing anything on your system, but it does not provide an update
mechanism.

Download librepcb-1.3.0-linux-x86_64.Applmage , make it executable and run it:


https://download.librepcb.org/releases/1.3.0/librepcb-installer-1.3.0-windows-x86_64.exe
https://jrsoftware.org/ishelp/index.php?topic=setupcmdline
https://jrsoftware.org/ishelp/index.php?topic=uninstcmdline
https://download.librepcb.org/releases/1.3.0/librepcb-1.3.0-windows-x86_64.zip
https://download.librepcb.org/releases/1.3.0/librepcb-1.3.0-linux-x86_64.AppImage

wget "https://download.librepcb.org/releases/1.3.0/librepcb-1.3.0-linux-
x86_64.Applmage”

chmod +x ./librepcb-1.3.0-linux-x86_64.Applmage
Jlibrepcb-1.3.0-linux-x86_64.Applmage

If youOre not familiar with the terminal: Right-click on the downloaded file and then check
something like Allow executing file as program or Run as executable. Afterwards double-click the file
to run it.

Snap Package (multi-arch)

For distrubutions like Ubuntu which use the Snap package manager, probably the easiest way is to
install the LibrePCB Snap package .

On Ubuntu, just open the Ubuntu Software application (app store), search for LibrePCB and install

it. Alternatively, run this command from in the terminal:

sudo snap install librepcb

Some users reported that LibrePCB crashes when installed as a Snap package. It
seems to be a problem related to fonts and Snap. If you experience this issue, the
following workaround might help:

sudo rm /var/cache/fontconfig/*
rm ~/.cache/fontconfig/*
fc-cache -r

For more information about Snap, check out its documentation

Flatpak (multi-arch)

LibrePCB is also available as a Flatpak package from Flathub . Assuming you have followed the
Flatpak setup steps, you can configure Flathub and install LibrePCB as follows:

After installing Flatpak itself, make sure to reboot the computer before executing
# the follwing commands! Otherwise LibrePCB might not appear in your application
launcher.

flatpak remote-add --if-not-exists flathub
https://flathub.org/repo/flathub.flatpakrepo
flatpak install flathub org.librepcb.LibrePCB


https://snapcraft.io/
https://snapcraft.io/librepcb
https://github.com/LibrePCB/LibrePCB/issues/989
https://snapcraft.io/docs
https://flatpak.org
https://flathub.org/apps/details/org.librepcb.LibrePCB
https://flatpak.org/setup/

Online Installer (abandoned)

Note that starting with LibrePCB 1.0, we do no longer provide an installer for Linux. If you installed
a previous LibrePCB release with the installer, please uninstall it with the LibrePCB Maintenance
Tool and install the latest release with a different installation method instead.

On macOS

Portable Package

To install LibrePCB, download the portable  *.dmgfile matching your CPU architecture:

¥ Intel (x86_64) : librepcb-1.3.0-mac-x86_64.dmg
¥ Apple Silicon (arm64) : librepcb-1.3.0-mac-arm64.dmg

Double-click the downloaded file in Finder. Then drag and drop the LibrePCB app onto the
"Applications" folder in Finder. Afterwards youQll find LibrePCB in the Launchpad.

Unfortunately weOre not able (yet) to officially sign the macOS binary. Therefore
macOS refuses to start LibrePCB by default. As a workaround, you need to run it

# once with Right-click YOpen on the LibrePCB application in the Launchpad. If this
doesnOt work, try it a second time.

Afterwards you should be able to run LibrePCB normally with a single click.

Online Installer (abandoned)

Note that starting with LibrePCB 1.0, we do no longer provide an installer for macOS. If you
installed a previous LibrePCB release with the installer, please uninstall it with the LibrePCB
Maintenance Tool and install the latest release with the  Portable Package instead.

Build From Sources

Requirements

To compile LibrePCB, you need to install the following tools & libraries first:

¥ g++, MinGW or Clang (any version with C++17 support should work)

¥ Qt >= 6.2 (make sure the imageformats plugin is installed too as it will be needed at runtime)
¥ OpenCASCADEOCCT or OCE (optional, OCCT highly preferred)

¥ OpenGL Utility Library ~ GLU (optional)

¥ zlib

¥ OpenSSL

¥ CMake 3.16 or newer


https://download.librepcb.org/releases/1.3.0/librepcb-1.3.0-mac-x86_64.dmg
https://download.librepcb.org/releases/1.3.0/librepcb-1.3.0-mac-arm64.dmg
http://www.qt.io/download-open-source/
https://doc.qt.io/qt-6/qtimageformats-index.html
https://www.opencascade.com/
https://en.wikipedia.org/wiki/OpenGL_Utility_Library
http://www.zlib.net/
https://www.openssl.org/
https://cmake.org/

Actually LibrePCB 1.2.0 still compiles with Qt5, but unfortunately contains a
# serious bug at runtime. Therefore you really need to use Qt6 where the bug doesnOt
exist. WeOll drop support for Qt5 soon anyway.

Get the Sources

It is very important to use the correct sources:
¥ Do NOT clone any branch (e.g. master) from our repository on GitHub!
These sources are not compatible with the stable file format of LibrePCB.

# ¥ Do NOT use the archives provided at the GitHub Releases page. These do not
include the submodules and thus canOt be compiled.

¥ ItOs fine to clone the official release tag (current: 1.3.0) from our repository on
GitHub, just keep in mind to pass --recursive to also get all the submodules.

For convenience, we provide an official source archive which contains all the required files
(including submodules) and has stripped any unnecessary files: librepcb-1.3.0-source.zip

wget "https://download.librepcb.org/releases/1.3.0/librepcb-1.3.0-source.zip"
unzip ./librepcb-1.3.0-source.zip
cd ./librepcb-1.3.0

Build LibrePCB
Within the downloaded source directory, execute the following commands:
mkdir build && cd build

cmake ..
make -j8

Additional Resources

These are just the most important commands. For more details (e.g. the available configuration
flags), check out the following resources:

¥ README.mwithin the source archive

¥ Build instructions  on our developers documentation


https://download.librepcb.org/releases/1.3.0/librepcb-1.3.0-source.zip
https://github.com/LibrePCB/LibrePCB/blob/master/README.md
https://developers.librepcb.org/d5/d96/doc_building.html

Quickstart Tutorial

This chapter provides a quick introduction into LibrePCB, starting from workspace initialization
and ending with how to order the designed PCB.

Create a Workspace

When starting LibrePCB the first time, a wizard asks you to open or create a workspace. The
workspace is just a directory where settings, libraries and (optionally) projects will be stored. Once
created, it can be used from all supported operating systems (i.e. it is platform independent) and
from any LibrePCB version.

You can just accept the default workspace location (you could still move it to another location
afterwards, if desired):

LibrePCB Workspace Setup *

Select Workspace Path
Please select a directory to open or create a LibrePCB workspace.

LibrePCB stores settings. libraries and (optionally) projects
in a directory called workspace.

Workspaces are platform independent, so they can be
used across different operating systems.

Choose the workspace directory to open or create:

fhomefuser/LibrePCB-Workspace b

» Mew workspace will be created.

’ Next > H Cancel |

If the selected path does not contain a workspace yet, clicking on ['Next!] will show a page to
choose the most important settings:



LibrePCB Workspace Setup X

Choose Settings
Set the most important workspace settings.

Language: | System Language - |
Preferred Norm: | -+ IEC 60617 - |
Length Unit: | Millimeters - |
User Name: 'Me |

This name will be used as author when
creating new projects or libraries.

] AL AN
FCRAOSC3T
=1 *CrSOECyd

PRI
*OHA0SC DI

ST IR0

| < Back H Finish H Cancel |

It is recommended to select at least your  preferred norm and length unit since these usually
depend on where youOre living.

| You can change these settings at any time later in the control panel under Extras Y
. Workspace Settings

After clicking [IFinish!] , the control panel shows up and youOre ready to start using LibrePCB!



Control Panel - LibrePCB N = =

Eile Extras Help

This workspace does not contain any libraries, which are essential to create and modify projects. . .
- 2 z Don't show again ¥
You should open the library manager to add some libraries.

Workspace Projects
o4 New Project f9s" Open Project E Library Manager

Recent Projects Favorite Projects

Project description

Workspace: fhomefuser/LibrePCB-Workspace

Install Remote Libraries

Before you can start creating new projects, you need to add some libraries to your workspace.
Libraries contain various kinds of elements which can be added to schematics and boards (e.qg.
symbols, footprints and devices).

Click on [ILibrary Manager!]  in the control panel:

Control Panel - LibrePCB N = =

Eile Extras Help

This workspace does not contain any libraries, which are essential to create and modify projects. . .
- 2 z Don't show again %
You should open the library manager to add some libraries.

Workspace Projects
o4 New Project 9 Open Project ELibrary Manager

Recent Projects Favorite Projects

Project description

Workspace: fhomefuser/LibrePCB-Workspace



The library manager immediately fetches the list of available libraries from the Internet. Most of
these libraries are hosted at github.com/LibrePCB-Libraries

The most important library is LibrePCB Base because it contains commonly used library elements
like resistors or diodes. It is highly recommended to install at least this library. However, you can
even simply install all the available libraries at once:

Workspace Library Manager - o x

Download from repository | Create local library =~ Download mr |P|

Browse, download and update libraries directly from the Internet!

LibrePCB Base v0.1.2 Recommended |~
Official LibrePCB Base Library Install: v
Author: LibrePCB

LibrePCB Connectors v0.1.5 Recommended
Official LibrePCB Connectors Install: v

Auther: LibrePCB
LibrePCB Integrated Circuits v0.1.5 Recommended

Official LibrePCB Integrated Circuits Install: v
Author: LibrePCB
Adafruit v0.1.2
* Adafruit products (unofficial). Install: v
Author: LibrePCB
Ai-Thinker v0.1.1
m ESP WiFi modules {unofficial). Install: v
Author: LibrePCB
. Arduino v0.1.1 @
G@ Arduino boards. Install: v||™
@I v| Select aIIl | Download and installfupdate selected libraries |
’ Close l

Later you can keep the installed libraries up to date exactly the same way. Just open the library
manager from time to time to see which libraries can be updated to a new version.

Dependencies between different libraries are automatically taken into account

when changing the selection. So for example if you select LibrePCB Connectors, the
LibrePCB Base Library will automatically be selected too because the connectors
library depends on it.

Downloaded (so-called remote -) libraries are always read-only because otherwise
local modifications could cause conflicts when updating the library the next time.
But this is no problem, just follow this tutorial to create your own local library
later. In a local library you can use or even override library elements from remote
libraries by specifying a higher version number.

If you are familiar with version control systems (e.qg. Git) and want to use them to
manage your libraries (instead of the library manager), just clone the libraries into
the subdirectory data/libraries/local/ in your workspace.

After the selected libraries have been downloaded, they will appear in the list of installed libraries
on the left side of the library manager:

10


https://github.com/LibrePCB-Libraries

Workspace Library Manager - O

Adafruit
* Adafruit products (unofficial).
remote/0120d71f-d2f7-4e52-8a11-80ada 9|
Ai-Thinker
m ESP WiFi modules (unofficial).
remote/bab89c56-28a8-4913-94f7-8d7eas
Arduino
. Arduino boards.
remote,."SeBaszu 1759-4c7c-a520-076¢ell
FAV X Electronic components (unofficial).
remote/8ed4980d-75f7-4ala-92f2-9823d0)
C&K
M Switch technology and high reliability conr
remote/l1b4dcéaca-3c96-4e19-b384-fdb1bd
Cinch Connectivity Solutions
Connectors and cable assemblies {unoffici
remote/4dd36583-a55f-456d-9c7a-da8s5b]
CNC Tech
Connectors by CNC Tech (unofficial).

CnC

rourant o b 21204~ a7 Aded A0S 0372 oh-o7]

re

®

Download from repository | Create local library | Download mr |i' |
Browse, download and update libraries directly from the Internet!
LibrePCB Base v0.1.2 Installed |~
Official LibrePCB Base Library
Author: LibrePCB
LibrePCB Connectors v0.1.5 Installed
Official LibrePCB Connectors
Author: LibrePCB
LibrePCB Integrated Circuits v0.1.5 Installed
Official LibrePCB Integrated Circuits
Author: LibrePCB
Adafruit v0.1.2 Installed
Adafruit products (unofficial).
Author: LibrePCB
Ai-Thinker v0.1.1 Installed
m ESP WiFi modules (unofficial).
Author: LibrePCB
. Arduino v0.1.1 Installed
% Arduino boards.
v Select all | Downlead and install/update selected libraries

’ Close

Note that after the libraries were installed, it takes a moment to create an index of all the contained

elements. This process automatically runs in

background and is indicated with a progress bar at the

bottom right of all main windows. The installed libraries are ready to use once the progress bar

disappears.

Create a Local Library

In addition to the (read-only) remote libraries, you should create a personal, so-called

This is the place where youOll add your own symbols, footprints etc. later.

To do so, go to the Create local library tab, optionally enter some metadata (default values are good

enough) and click on [!Create Library!]

local library.

11



Workspace Library Manager@

re

Download from repository | Create local library L

Adafruit

Adafruit products (unofficial).
remote/0120d71f-d2f7-4e52-8a11-80ada9 release of LibrePCB.

Creates a new local library in the currently opened workspace.

Note: Please specify all attributes in the english language (locale
‘en_US'). Support for other languages will be added in a later

— ] =

Download mr |E|

remote/babB89c56-28a8-4913-94f7-8d7eas

Ai-Thinker |
ESP WiFi modules (unofficial). Name: |[‘.-'|}r Library

Arduino Description: | /‘5\ |
| |

Arduino boards. Author: |P-1e N/ |
remote,."SeBaszu 1759-4c7c-a520-076¢ell

Version:  |0.1 |

AN Electronlc el LT Tl URL: |e.g. the URL to the Git repository (optional) |
remote/8ed4980d-75f7-4ala-92f2-9823d0

C&K IiCen e Put library under the Public Domain License

CCO0-1.0 dat t blish it
M Switch technology and high reliability conr Iibrepcb.E]T;}r.‘ s LA S

remote/l1b4c6aca-3c96-4e19-b384-fdblbd

Cinch Connectivity Solutions Directory: _|My_Library.Iplib

! Connectors and cable assemblies (unoff | Create Library |
remote/4dd36583-a55f-456d-9c7a-da8s
CNC Tech
CnC connectors by CNC Tech (unofficial). | ’ Close l

remate/h3ITBLcI7-cdfd-4d0a-9237-Bha71.™

If youOre curious how the library looks like, select your library on the left and then click on ['Open
Library Editor!]  (or just double-click on your library):
Workspace Library Manager - O x
Add a new library =
% Click here to add a new library. [ -
Adafruit | Name: My Library
Adafruit products (unofficial). Description:
remote/0120d71f-d2f7-4e52-8a11-80ada9  Version: 0.1
Ai-Thinker Author: Me
ESP WiFi modules (unofficial). URL:
remote/basB89c56-e8a8-4913-94f7-8d7eas Created: Di. Okt. 18 17:09:00 2022
L) Deprecated: No
Arduino boards. P :
remote,.r‘EeBab541 1759-4c7¢c-a520-076ell  |iprary Type: Local
. ) Dependencies:
FAV X Electronlc components {unofficial). Directory: local/My Library.lplib
remote/8e44980d-75f7-4al3-92f2-9823
C&K Open Library Editor |
M Switch technology and high reliability ¢ —
remote/1b4c6aca-3c96-4e19-b384-fdb1bd, | Remove this Library |
Cinch Connectivity Solutions
! Connectors and cable assemblies (unofficii ’ Close l
remote/4dd36583-a55f-456d-9c7a-da85bl
YouOll see an empty library editor since the library doesnOt contain any elements yet.
Your workspace setup is now complete and ready to start creating your first PCB project! You

can close both the library editor and the library manager for now. WeOll come back to the library

editor later when we need to  create our own library elements

12



Create a PCB Project

In LibrePCB, schematics and boards are always part of a project, so before creating schematics and
boards you first need to create a project for every PCB. Click on ['New Project!]

File Extras Help

Workspace Projects

i New Project

Control Panel - LibrePCB

= Open Project

ﬂ Library Manager

in the control panel:

Recent Projects

Project description

Workspace: /homejuser/LibrePCB-Workspace

Then specify some project metadata:

Favorite Projects

13



Create New Project x

Project Metadata *
Specify some metadata of the project to be created.
Name: [My first project Q ]
Author: | Me (=N
License: | None - |o
Location: |fhnmEIUEErfLibrePCB—Wurkspace.fprujects — |

Full path: /home/user/LibrePCB-Workspace/projects/
" My first project/My first project.lpp

A LibrePCB project consists of a whole directory, not

6 only of a single file. Just select the new project's
parent directory, and the subdirectory and filename
will be set automatically.

= — PO ST
= FCLADSCIE
— FCrsEC

- [
. ” #AOSC
Lilly's
L K5 _'"El,_ STHIZF 1030

’ Next > ]| Cancel |

ItOs recommended to store projects within the workspace subdirectory named
projects (the default location suggested by the wizard) because these projects are
then shown in the control panel file explorer, making them easy to locate and use.
But of course projects can be created at any other location as well.

A LibrePCB project consists of a whole directory on the file system. While it is
possible to manually add/modify files in that directory, generally you should avoid
adding large files (e.g. datasheets) since this could slow down some operations. [tOs
better to store unrelated files outside of the project directory.

Now you can choose whether the project should be initialized with a first schematic page and
board, and how they are named. If you are unsure, just accept the default values:

14



Create New Project x
Initialization ;l
Specify how the project should be initialized.

| Add Schematic

Name: Main

Directory: schematics/main/
v Add Board

MNarme: default

Directory: boards/default/

= Back Finish Cancel

After clicking on [IFinish!] , the schematic- and board editors show up:

My_First_project.lpp - LibrePCB Board Editor S © &
Eile Edit View Board Project Tools Help
o ) M i, = = N Sin
B si=2>v 40 o  FEHIENRIZT B S ~»
* Place Devices [0] (E]ES)
/ My_First_project.lpp - LibrePCB Schematic Editor - O =
o File Edit WView Schematic Project Tools Help
s i s o i s Q@ - LR
B :2=2>v 48 # JRERBICAE S -
TEXT @
Pages This schematic doesn't contain any ERC [1] &
% = components yet. Use the Add ~ /i Circuit Warnings (1)
- Component dialog to populate it. A Don't show again % Unused net class: "defa...
b / — good idea is to add a schematic frame
first.
- | & -
® T
| T
¥4
&
rT\
Voo
ey I =
T 4 »
X -40.803mm Y: 28.377mm

15



Create Schematics

Before starting with the board layout, a schematic will be needed. So letOs see how to draw a

schematic.

Add Frame

First, you may want to add a frame to the schematic. Click on
select a schematic frame:

['Add Component!]

in the toolbar and

Add Component
G

What are you looking for? |

Schematic Frame

p Connectors

b Discrete Semiconductors

b Electromechanical

b Integrated Circuits
Miscellaneous

b Optoelectronics

b Passi

¥
b Sensors, Transducers
Single Board Computers, ...

Variant: || A4 Landscape - |

== |

No device selected

Add more | X cancel |

After clicking on [!OK!], the selected component is attached to the cursor. Click on the origin of your

schematics to place the frame at coordinate (0, 0).

Press Esc to finish the placement. The Add Component dialog pops up again to choose the next

component. Press Esc again to leave the tool.

Add Components/Devices

Now add all the resistors, capacitors, ICs etc. the same way to your schematic. However, for real
parts (in contrast to the schematic frame) the dialog lets you select a concrete device. Here an

explanation about the displayed information:

16



Add Component Symbol variant x

What are you looking for? » 1F Capacitor Bipolar [21] = | Capacitor Unipolar
- i i 24 .

+ Connectors o :::pacltor Unipolar CAPPa\[B ! Variant: | European [IEC 60617] -
+ Discrete Semiconductors ’ Lo bl E et asd TS
» Electromechanical b AV FO3xxx KX XBX CAPPM3... 7T -
v Integrated Circuits v W AVX FO3xxxxXXCX CAPPMS... YL

Miscellaneous A 4 ¥ F930G227KCC | Kyocera AVX — 220uF, 4... +‘ C?
» Optoelectronics W F930G227MCC | Kyocera AVX  220uF, 4... .

U L e Tl i
Crystals, Oscillators, Resonators ; F930G337MCC | Kyocera AVX  330uF. 4... V L U E
Inductors, Coils, Chokes, Filters W F930)107KCC | Kyocera AVX I00uF, 6... 3 A
Resistors. & F930J107MCC | Kyocera AVX 100uF, 6... q == = o

+ Schematic Symbols T T

AVX F93:x000(xxCx
[CAPPM600X320X280L130X220]

» Sensors, Transducers
Single Board Computers, Dev/Eval Boards

Parts Packages/
T . Attributes
Devices
Component categories
Components

v| Add more | X Cancel

You can choose between adding a component adevice ora part :

¥ Component : Defines the schematic symbol and netlist signals. ItOs all you need in a schematic,
but it does not represent a concrete part and does not specify the package to be placed on the
board.

¥ Device : Defines the package to be used in the board. Basically itOs the combination of a
component and a package with a particular pinout.

¥ Part : Represents a real, orderable part. In addition to defining the package, it also defines the
exact MPN ™ which will appear in the BOM 1.

To add something to a board, you need to choose a device or a part . However, itOs your choice
whether to select it now or later when starting with the board layout. This allows to draw the
complete schematics even if various packages and devices do not exist yet in your libraries.

While placing components, press R to rotate or Mto mirror. With  Tab the focus is
. moved into the toolbar to allow specifying a value.

Supply symbols like VCC or GND are added exactly the same way since these are ordinary library
elements as well. However, they are also provided in a dedicated toolbar for a quick access to the
most commonly used elements.

The Add Component dialog lists all the components, devices and parts available in
the libraries you have installed in your workspace. If you are missing something,
you either need to  install more libraries or create your own library elements

To create your own library elements, follow the linked tutorial. You can keep the

project open while working in the library editor. Afterwards, wait for the
background library scan to complete (indicated as a progress bar at the bottom
right of the window). Then the new library elements will appear in the Add

Component dialog and are ready to be used.
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Draw Wires

Once your schematic contains some components, the pins can be connected with the ['Draw Wire!]
tool. Just click on a pin to start a new wire:

BK1608LM182-T
= | V_ISOOUT
/|- T >20nF BK1608LM182-T E
L | GND.ISO -
__&
- L2 z
=
V_ISOIN
LA - L C14 L C13 c11
1 : : :
2| = Enba 100nF I’mpF
1 | o
veC 51—
GND__BUS
AUX_OUT |— 10kQ) , ,
No circle: connected pin
CANH —< Red: unconnected mandatory pin
CANL —-.—Green: unconnected optional pin

NZ

Pay attention to the circles around the pins. If a wire appears to be starting at a
pin, but the circle is visible, itis  not connected.

The color of the pin circles even provide some more context:

=

¥ Red: Mandatory pin, i.e. needs to be connected to a wire (if not, an ERC
warning is raised).

¥ Green : Optional pin, i.e. may or may not be connected, depending on the use-
case. No ERC error will be raised if left unconnected.

Add Net Labels

To keep schematics clean and readable, net labels may be added. They allow to explicitly specify net
names, and to create hidden connections between wires of the same net name.

1. Startthe ['Add Net Label!] tool.
2. click on the wire where to attach the label.

3. Click to specify the label position.

| While placing labels, press R to rotate.
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v [P il IR Hidden | STLZ950/3G-5.08-H-GREEN
7 &= I CANH Tnnectmn: CANH -
2| F  CANL ] -7
Tﬁl # HEANL -
L 4
/ pr GND_BUS J2

All wires in the whole project which have the same name assigned will
automatically be connected, even accross schematic pages.

Add More Sheets

For larger projects, you may want to split the schematics into multiple sheets for better readability.

Just add more sheets with Schematic YNew Sheet , then add a frame and devices the same way. Use
supply symbols and net labels to connect nets across pages.

Electrical Rule Check

At latest when youOre finished with the schematics, you should check if there are no critical ERC
messages. The ERC does not need to be triggered since it is automatically updated.

Open the ERC dock with  View YGo to Dock YElectrical Rule Check (ERC)

ERC [5] @
@ Unconnected component signal: 'U2:FB'
/i Less than two pins in net: 'STATUS_LED'
/i Less than two pins in net: 'SWCLK'

/i Less than two pins in net: 'SWDIQ'

/i Open wire in net: '3V3’

ANENENENEN
LS RRLSRLLYR LLVR L]

Click on [I?!] to get some more information about a message. If youOre sure a message is not
relevant, you could approve it with ['] but usually warnings/errors should be fixed instead of
approved.

Create Board

Once the schematic is (more or less) complete, you can start designing the PCB in the board editor.
If the board editor window is not opened already, click on the ['Board Editor!] toolbutton to open it.

Set Grid Properties

All board editor tools (e.g. the Draw Trace tool) work on a particular grid interval, i.e. the cursor
snaps on a multiple of that value. The value might depend on the task youOre working on so
probably youOll need to change it several times while working on the board.

You can change it at any time with the  [!Grid Properties!]  toolbutton (or with  F4):
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My_First_project.lpp - LibrePCB Board Editor - o x

File Edit View Board Project Tools Help

B A2 v M e 4 Bl IE NI |gE » [ ]
Eé@

Layers” ®

|!‘Iﬁe eet Frames -
Board Outlines

Grid Settings * || Milling (PTH)

Drills (NFTH)

Interval:  |2.54 mm s |2 :;55

Air Wires

Top Copper

Restore Defaults X Cancel | P oK | Bot Copper

————— || Top References |

Bot References

[ Top Grab Areas

| | Bot Grab Areas

Top Placement

Bot Placement

Top Documentation

Bot Documentation

Top Names |

|| Rnt Names =

| TOP | BOT | T+B | ALL | NONE

X: -2.181mm Y: 38.815mm

The schematic contains components which are not placed yet on this
board. You can add them wi i k

Appearance: No Grid Dots 8 Lines

Draw Outlines

The most important thing of the board is its outline. Generally there must be a single, closed
polygon on the Board Outlines  layer . It is recommended to set its line width to 0.0mm  since!N!lin
contrast to many other polygons!N!this polygon does not represent any actual material but only the

outer dimension of the PCB.

If your PCB needs non-plated cut-outs (e.g. slots, windows, E), draw these polygons on the Board
Cutouts layer with a width of 0.0mm.

A simple board outline polygon is automatically added by LibrePCB when
creating a new project or board! So usually the only thing you need to do is to

# resize it to the desired size . The instructions here are intended only to explain
more complicated scenarios and in case you want to re-draw the outline from
scratch.

All polygons on the Board Outlines and Board Cutouts layers shall represent the

n actual board outlines (i.e. the edges), NOT the paths for the milling cutter! The PCB
manufacturer will automatically offset the outline polygons to calculate the actual
paths for the cultter.
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My_First_project.lpp - LibrePCB Board Editor - o X

File Edit View Board Project Tools Help

o il il T - W SHHE

N o>V ML & FEHI9E NI S ~
@ Layer:| Board Qutlines + | Width:| 0.0 mm Filled: @

=3
m
=]
w
(=]
E3]

The schematic contains components which are not placed yet on this board.
l} You can add them with the Place Devices dock.

Sheet Frames -
Board Outlines
Milling (FTH)

Drills (NPTH)

Vias

Pads

Air Wires

Top Copper

Bot Copper

Top References

Bot References
Top Grab Areas

Bot Grab Areas
Top Placement

Bot Placement

Top Documentation
Bot Documentation
Top Names

Bnt Mames

" TOP | BOT | T+B | ALL | NONE
X: -4, 126mm Y: 19.253mm

< ee e e '

LLS LSS

£
3

Keep in mind that inner edges can only be produced with a specific minimum
radius (corresponding to the milling cutter diameter of the PCB manufacturer).
Although PCB manufacturers may produce your PCB anyway even if it contains
inner edges with no or too small radius, itOs highly recommended to draw all inner
edges with a proper radius. Often a radius of 1.2mm or more works fine, while a

smaller radius might lead to additional cost.

To draw polygons with arcs, open  [!Properties!] from the polygonOs context menu
(right-click) and specify the vertex coordinates and angles manually.

A correct board outline is really crucial to avoid problems during the PCB
manufacturing process! Make sure to fulfil these rules:
¥ ThereOs exactly one polygon on the Board Outlines layer.

¥ Cut-out polygons (if there are any) are on the Board Cutouts layer and located
fully inside the outer board outline.

¥ There are no tangent or intersecting polygons on these two layers.
¥ The line width of those polygons is 0.0mm (optional, but recommended).

¥ Polygons are closed (start and end coordinates are exactly identical) and
consisting of a single polygon object ( NOT multiple joined lines!).

¥ There are no other objects on these two layers.

| An easy way to check if the board outline is valid is to review the PCB in the 3D

- viewer. For that, open View YToggIe 2D/3D Mode or press Ctrl "+ 3.
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Place Devices

For every component in the schematic, you need to place a device in the board (except schematic-
only components, like the schematic frame).

1. Open the Place Devices dock (View YGo to Dock YPlace Devices ).

2. Select a component to place.

3. Select the desired device for that component (not needed if the device is already specified in the
schematics).

4. Choose the exact footprint to place, if there are multiple. Most packages have only one
footprint!N!if not, the default footprint is pre-selected.

5. Click ['Add!] and place the device with the cursor on the board. Press R to rotate or F to flip to
the other board side while moving.

My_First_project.lpp - LibrePCB Board Editor - o x
File Edit WVWiew Board Project Tools Help
“ i o = . WY . ZHRE
M so=s>Vv &5 o T IENZT B O -
Place Devices [5] =

[} The schematic contains components which are
not placed yet on this board. You can add them C1: 100nF Capacitor Bipolar .
with the Place Devices dock. C2: 100nF Cagacitor Bigalar All u hplaced

R1: 100 Resistor components
R4: 1kQ Resistor

R5: 10k Resistor

Device: Resistor 1608 (0603) [RESC1608 (0603)]

Footprint:

| Add Il Add similar Auto-Add All

Place Devices [5] || Layers

X: -3.561mm Y: 16.206mm

Repeat these steps until there are no more unplaced components.

I If you want to use the same device and footprint for all instances of a particular
component, use the [!Add Similar!] button to add all at once.

If you canOt find the desired device for a component (or the device dropdown
is completely empty), you need to add the device to your local library first.

# Continue with the library element creation tutorial and come back to the board
editor once the device is created.

By the way, itOs even possible to replace devices after adding them to the board. For example you

can replace a 0603 resistor by a 0805 resistor using the  [!Change Device!] context menu item (right-
click):
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.-
. /4 Properties...

- Rotate Counterclockwise

(. Rotate Clockwise

#4 Flip Horizontally

& Flip vertically

1 Remove

Reset All Texts

v Change Device

: £ Change Footprint

Exactly the same way you can switch to a different footprint, just use the

context menu item instead.

Draw Traces

E

R
Shift+R
F
Shift+F
Del

Isabellenhitte SMT [Isabellenhltte SMT 2817]
R-THT-0204 [R-THT-0204]

R-THT-0207 [R-THT-0207]

R-THT-0309 [R-THT-0309]

Resistor 0402 (01005) [RESC0402 (01005]]
Resistor 0603 (0201) [RESC0O603 (0201)]
Resistor 1005 (0402) [RESC1005 (0402)]

1133113131311

+ Resistor 2012 (0805) [RESC2012 (0805)]
Resistor 3216 (1206} [RESC3216 (1206)]
Resistor 3225 (1210} [RESC3225 (1210)]

As soon as you add devices to the board, airwires will appear to show the missing traces. Start the
tool and specify the trace settings in the toolbar. Then click on a pad to start a new

['Draw Trace!]
trace:

File Edit View

B@L

My _first_project.lpp - LibrePCB Board Editor -

Board Project Tools Help

= > ¥ 4 B

o BHIECHNIX w4

»

['Change Footprint!]

@| 1l .~ with[osmm

X:

+| | Auto  Layer: Bot Copper ~ o n o

Size:

]

=
i}
i
w

Sheet Frames
Board Outlines
Milling (PTH)

Drills (MPTH)

Vias

Pads

Air Wires

Top Copper

Bot Copper

Top References
Bot References
Top Grab Areas
Bot Grab Areas
Top Placement

Bot Placement
Top Documentation
Bot Documentation

Top Names
Bnt Mames

<|ee e aaeleleee 'y

o N

10.925mm Y: 6. 980mm

The cursor automatically snaps on objects of the same net. If this is not desired,

hold Shift while drawing.

[=]ES)

TOP | BOT | T+B | ALL | NONE
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With the right mouse button you can cycle through the different routing modes.

To switch to a different copper layer while drawing a trace, press Page Down(next
I lower layer) or Page Up (next higher layer). This will automatically insert a via if
. needed.

There are also shortcuts to change trace & via properties, see Help YKeyboard
Shortcuts Reference  for details.

Add Planes (Copper Pours)

If you need planes (also known as copper pours, i.e. filled copper areas to create electrical
connections), proceed as follows:

1. Startthe ['Draw Plane!] tool.

2. Specify the electrical net and copper layer in the toolbar.

3. Add vertices with mouse clicks. To fill the whole board, an approximate outline is good enough
since it will be clipped automatically.

My_First_project.lpp - LibrePCB Board Editor - o x

File Edit WVWiew Board Project Tools Help

B .L2=>Y 45 o PEdO9E NZT £ 6 -

@ Signal: GND = | Layer: Top Copper « @

yers = %)
Sheet Frames -
Board Outlines

Milling (PTH)

Drills (NPTH)

Vias

Pads

Air Wires

Top Copper

Bot Copper

Top References

Bot References

Top Grab Areas

Bot Grab Areas

Top Placement

Bot Placement

Top Documentation

Bot Documentation

Top Names

Bot Names

Top Values -

] b TOP | BOT | T+B | ALL | NONE
X: 17.734mm Y: 4.632mm

<eeaea < el e s

bt N Y

One the plane area is calculated, it appears with a filled area. As you can see, the area is
automatically clipped to the board outline:
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In case your plane does not get filled , make sure:

¥ The board outline polygon exists and fulfils all the rules listed above .
¥ The plane is located within the board outlines.

# ¥ There is at least one copper element of the same net located within the plane
arealN!e.g. a via, pad or trace. Plane areas which are not connected to any
copper element are automatically discarded to avoid electrically "floating"
copper areas on the board. If you prefer to add these copper areas anyway,
open [!Properties!] from the plane context menu (right-click) and check the
Keep Islands option.

To avoid plane areas cluttering up the view too much, they can be hidden with

- View YHide All Planes . They will still be there, they are just hidden on the screen.

To interconnect planes on different copper layers, just place vias with the ['Add Via!] tool within
the plane areas. Make sure the vias have the same net as the plane. Vias will also prevent plane
fragments from disappearing if thereOs no other copper element within the plane and the Keep
Islands option is disabled.

Add Non-Plated Holes

Non-plated holes can be added to the board with the ['Add Hole!] tool. Just specify the diameter and
click on the desired position. Afterwards, use the ['Properties!] context menu item to specify the
exact position if needed (e.g. if not located on the grid interval).

Design Rule Check

Once your design is complete, you should run the design rule check (DRC) to ensure there are no
critical mistakes.

But first you should check or adjust the design rules which are used to calculate via/pad restrings
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and cream/stop mask clearances. For that, open

the Design Rules tab:

Afterwards, navigate to the next tab called

Board Setup

General Design Rules DRC Settings

Minimum Ratio (% of Diameter) Maximum

Stop Mask Clearance: 0.1 mm & |+ 0.0% 0.1 mm
Solder Paste Clearance: 0.0 mm 10.0% = | 1.0 mm
Component Side Pads: ® Full Shape Automatic Annular Ring

Inner Layer Pads: Full Shape '® Automatic Annular Ring

Autom. Pads Annular Ring: | 0.25 mm & |5 25.0% +| | 2.0 mm
Vias Annular Ring: 0.2 mm & |5 25.0% +| | 2.0 mm
Tented Vias Diameter: 0.5 mm

Note: These settings define the shape of board objects which are automatically generated (e.g.
stop masks, where not manually overridden). They are not related to the design rule check

(DRC) at all. In contrast to these settings, DRC parameters do not have any impact on the

board.

v Apply X Cancel

Actually itOs better to set the design rules before drawing traces and adding planes
since they affect the clearances. It is only moved to the end of the boards tutorial to

keep the focus on the design workflow.

Fortunately, usually the default values are fine. So if youOre unsure about these

values, just keep the defaults.

capabilities of your desired PCB manufacturer:

26

Fd

Board YBoard Setup or press F7 and navigate to

L

L]

Fy
-
-
-

FY
-

DRC Settings and configure the settings according the



Board Setup x

General = Design Rules = DRC Settings

Clearances

Copper « Copper: 0.2 mm + | Copper « Board Edge: | 0.3 mm -
Copper « Holes: 0.25 mm = | Silkscreen « Stopmask: | 0.127 mm -
Drill « Drill: 0.35 mm + | Drill & Board Edge: 0.5 mm -
Minimum Sizes

Copper Width: 0.2 mm = | PTH Annular Ring: 0.2 mm -
MPTH Drill Diameter: | 0.3 mm + | NPTH Slot Width: 1.0 mm -
PTH Drill Diameter: 0.3 mm « | PTH Slot Width: 0.7 mm -

Silkscreen Width: 0.15 mm

L)
L)

Sllkscreen Text Height: | 0.8 mm

L

Outline Tool Diameter: | 2.0 mm
Allowed Features

Via Types: Blind Vias Buried Vias

MNPTH Slots: Only Simple Oblongs = | PTH Slots: Only Simple Oblongs =

W Apply X Cancel oK

If youOre unsure, just skip this for now (the default values are usually fine).

Once all settings are configured, open  Board YDesign Rule Check or press F8 to run the DRC. This
can take some time. The DRC dock widget should automatically appear to display the result:

My _First_project.lpp - LibrePCB Board Editor - o x
Eile Edit View Board Project Tools Help
____}. i 1 e "-_,. =1 ,‘;\-, _,.J_':) o -

DRC [8] 3]

& Clearance plane < board outline < 0.3 mm

i\

=3 |=a|=a|=a]| = | == ==

w Clearance trace & board outline < 0.3 mm

/4 Board outline inner radius < 1.0 mm

4, Clearance silkscreen text « stop mask < 0.127 mm
4, Clearance silkscreen text « stop mask < 0.127 mm
4, Clearance silkscreen text « stop mask < 0.127 mm
4, Clearance silkscreen text « stop mask < 0.127 mm

M AT AT AT AT A

Open DRC settings

Run DRC
Run quick check \\‘

¥| Zoom to location FIE)A
Place Devices [0]  Layers ERC [0] DRC [8]

X: 9.421mm Y: 13.012mm
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Then just click on a message to highlight the issue in the board editor. Or click on ['?!] to get some
more information about a message. If youOre sure a message is not relevant, you could approve it
with [I"!] but usually warnings/errors should be fixed instead of approved.

ThereOs also a tool named Quick Check which runs only the most important
checks of the DRC. It is intended to be run regularly while working on the layout
and can be triggered with ~ Shift "+ F8.

3D Preview

Once you fixed all ERC issues, itOs highly recommended to review the PCB in the 3D viewer. If
anything with the board outline, the device placement or something like that is not correct, chances

are high you will notice that in the 3D view. Click on View YToggIe 2D/3D Mode or press Ctrl "+3 to
open it (press it two times for fullscreen):

My_First_project.lpp - LibrePCB Board Editor - o x
Eile Edit View Board Project Tools Help

sAEPBY 4D 4 BEHOCRE & > [

&layers )
Frames =
Outlines

Plated Cutouts

Holes

Vias

Pads

Zones

Air Wires

Copper Top

Copper Bottom

References Top

References Bottom

Grab Areas Top

Grab Areas Bottom

Mames Top

Mames Bottom

Values Top i’

TOP BOT T+B ALL NONE
Place Device... | La... ER... DRC

O\ &~ 60 &
LML L AL AL AE -IC L L L -IL L N

¢ 0K ¢

el

1

X: 22.087mm Y: 6.924mm

Note that not all packages have a 3D model assigned, like the OpAmp in our example. But no
worries, this does not cause any issues.

If everything looks as expected, youOre ready to order the PCB!

Order PCB

The easiest and fastest way to order the PCB is LibrePCB Fab. It automatically exports and uploads
all the necessary production data files without annoying you with the whole traditional production
data workflow. See fab.librepch.org/about  for more information.

You prefer to manually generate the production data files? Or you want to use
a PCB manufacturer not available at LibrePCB Fab? No problem! Just skip this
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section and go to Generate Production Data .

LibrePCB Fab

To start the order process, click the [!Order PCB!] toolbutton in either the schematic- or board
editor:

Order PCB

Note: This is a preview feature and still in development.
Any feedback is very welcome in our discussion forum.

This tool helps you to quickly and easily get your designed PCB
manufactured. Just click on the upload button below to get started. This
will export the project directory to a *.Ippz archive and upload it to the API
server configured in your workspace settings. Afterwards you can continue
the order process in the web browser.

For more information about how the uploaded project gets processed, see
https://fab.librepcb.org/about.

v After upload, open web browser and close this dialog

| Upload Project

With [!Upload Project!] , the project is uploaded to our order service fab.librepch.org . Then your
web browser should open a website where you can review and continue the order.

Alternatively you could also export your LibrePCB project as a *Ippz archive ( File
YExport YExport *|ppz Archive ) and then upload this file with the web browser

on fab.librepch.org . This procedure might be useful if for some reason the direct
upload is not desired or doesnOt work (e.g. due to a corporate firewall).

Generate Production Data

Instead of using LibrePCB Fab, of course you can also generate the production data manually and
forward these files to any PCB manufacturer you like.

Currently there exist multiple ways how to generate production data, but itOs recommended to use

the Output Jobs feature for that. Click on  File YOutput Jobs or press F11 to open the corresponding
window:
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Output Jobs b

I [ o<

Output jobs allow you to generate any production data, documentation or other output files
in a unified, reproducible way. Since their configuration is stored in the project, the
complete output can even be generated headless with the LibrePCB CLI.

Open output _
. For each project version, a separate output directory is created.
directo ry The current cutput directory is Joutput/vl/.

Previously generated files which are not generated anymore will automatically
i be deleted! To detect them, a file named . librepcb-output is created within the output
Run all jobs | Glatton

Remove untracked output files
Add output job

J This is a brand-new featyfe and is still undergoing some polishing. Any bug reports, feature

requests or general fggliback is highly appreciated!

+ - : - Messages || % & cancel

Then for any output you like to generate, click on the ['+1 button at the bottom left. See the
following sections for details on the available jobs.

Any files generated through output jobs will be written to the path
Joutput/<VERSION>/ within the project directory, where <VERSIONs the projectOs
version number as defined in the  Project Setup dialog. So make sure the version
number is set as desired to avoid overwriting e.g. the output files of a previous PCB
version.

Once you set up all output jobs, just click on the "Run all jobs" button and all files will be written to
the output directory. Then click on  [!OK!] and save the project to store the output jobs configuration.

Gerber/Excellon

For the Gerber/Excellon production data you need to choose the settings of the Gerber/Excellon
export. There are two different presets built-in, a default style and a Protel style. Generally you
should determine what format your PCB manufacturer accepts. Many manufacturers accept Protel-
style settings, so if youOre unsure, choose Gerber/Excellon (Protel Style)
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Output Jobs %

|;||;| Gerber (RS-274X) / Excellon (XNC) PCB production data export for boards. =

Note that it's highly recommended to review the generated files before ordering PCBs.
This could be done with the free application gerbv or the official reference viewer from Ucamco.

% Qutput Jobs

Documentation simpler and faster alternative, you could use the Order PCB feature instead.
> Schematic PDF/Image

> Board Assembly PDF/Image
Progduction Data Path: |gerber/{ {PROJECT}}_{{VERSION}} |
@ Gerber/Excellon

- Gerber/Excellon (Protel Style)

E: |Gerber/Excellon |

|_OUTLINES.gbr | Inner Copper: |_COPPER-IN{{CU_LAYER}}.gbr |

=TT : pper: |_COPPERTOP.gbr CEEPER—BO‘ITOM.gbr |
4 Ppick&Place (Gerber X3) topmask: |_SOLDERMAS Gerber/Excellon Settings }RMASK—BO‘I‘I’OM.gbr
Netlist (*.d356) ilkscreen: |_SILKSCREEN-TOF' _/_GfﬁSCREEN—BO'ITOM.gbr

Bill Of Materials (*.csv)

|
|
NPTH: |_DRILLS-NPTH.drl | Drills PTH: |_DRILLS-PTH.drl |
|
|

& 3D Model (*.step)
Generic erge PTH and NPTH drills into one file: |
File Copy Blind/Buried:  |_DRILLS-PLATED-{{START_LAYER}}-{{END_LAYER}}.drl
@ Archive (*.zip) ) }
LibrePCB se drilled slot command in Excellon files (G85)
@ Project Data (*.json) LT[ Tl T o e ——— | —= Rottom Solder Paste - - -0 . 1%
T P Projeclt Archive :I*.Ippz} essages | |:| | X cancel | [ ok ]

If required, the settings can now be adjusted manually.

1tOs highly recommended to cross-check the generated files with third-party tools
like gerbv or the reference Gerber viewer . LibrePCB developers are not
responsible for any implications caused by wrong production data.

Pick&Place Data

If you also need pick&place files for automated assembly, just choose Pick&Place (*csv) (or
alternatively ther Gerber X3 variant):

Output Jobs b

§:§ Output Jobs ‘;H;‘ CSV pick&place position file export for boards.

Name: Pick&Place CSV |
Documentation BS: V| THT V| SMT v Mixed v Fiducial |v/| Other
el L fop: ‘assembly/{ {PROJECT}}_{{VERSION}}_PnP_{{VARIANT}} TOP.csv |
= Board Assembly PDF/Image
Production Data 3ottom:  |assembly/{ {PROJECT}}_{{VERSION}}_PnP_{{VARIANT}}_BOT.csv |
@ Gerber/Excellon Fombined: | |
4 Forbher/Evrallan (Protal Stivla) ud
- v| Include . 0
o PckaPlace o ! Pick&Place Settings
“ Pick&Place (Gerber X3) Al \
Netlist (*.d356) (e Default
Bill Of Materials (*.csv) ) Custom:
_ . .
qu; nzzchladel{ .step) ariants: (@) Al
File Copy Default
@ Archive (*.zip) () Custom:
LibrePCB
(® Project Data (*.json)
——{ @ Project Archive (*.Ippz) s || % | X cancel |I oK l
I L | I | -
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Bill of Materials

To get a bill of materials (BOM), add the output job

Bill Of Materials (*.csv)

Output Jobs

@3 Output Jobs \HHN Bill of materials (BOM) export to CSV files.

Documentation
> Schematic PDF/Image

» Board Assembly PDF/Image

|B||I of Materials

\assembly/{ {PROJECT}}_{{VERSION}}_BOM_{{VARIANT}}.csv

itributes: (Comma-separated attrjpuleslonkioaall
pm——

e

—

Production Data
@ Gerber/Excellon

@ Gerber/Excellon (Protel Style)

' Pick&Place (*.csv)

1 Pick&Place (Gerber X3)
Netlist (* d35A)

B Bill Of Materials (*.csv)
BN 1P R s = R e o))
Generic
File Copy
@ Archive (*.zip)
LibrePCB
() Project Data (*.json)
| @& Project Archive (*.|ppz)
[ [ # T ¥ =T

Create Library Elements

Variants:

e5|:

oAl
(8 Default
() Custom:
Al
() Default
() Custom:

BOM Settings

| & cancel |’ ok

l

Sooner or later youOll need to create your own library elements in your local library you have
created previously . Open that library in the library manager:

Workspace Library Manager - O

Add a new library =
Click here to add a new library.

o=

Adafruit
Adafruit products (unofficial).
remote/0120d71f-d2f7-4e52-8a11-80ada9
Ai-Thinker
ESP WiFi modules (unofficial).
remote/bas89c56-e8a8-4913-94f7-8d7eas
Arduino

Arduino boards.
remote_z‘SeBab541 1759-4c7c-a520-076e1l

‘A'
i
@

FAV X Electronic components (unofficial).

CzK

C&K

Switch technology and high reliability c
remote/1b4dc6aca-3c96-4e19-b384-fdb1bd
Cinch Connectivity Solutions

" Connectors and cable assemblies {unoffici;
remote/4dd36583-a55f-456d-9c7a-da85b] -

remote/8ed4980d-75f7-4ala- 92#?-95‘23ff
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Name: My Library

Description:

Version: 0.1

Author: Me

URL:

Created: Di. Okt. 18 17:09:00 2022
Deprecated: Mo

Library Type: Local

Dependencies:

Directory: local/My_Library.Iplib

Open Library Editor

Remove this Library

l

Close




The [!New Library Element!] toolbutton (or Ctrl "+ N) in the library editor is the entry point for
every new library element. There you can choose what kind of library element you want to create:

New Library Element

Choose Element Type
First of all, you need to choose what type of library element you want to create.

Action

(®) Create empty element
() Copy from existing element

— = Component Category ||~ g Package Category
(e.g. OpAmps) (e.g. DIP)

Syrnbol Package
(e.g. OpAmpChannel) (e.g. DIP8)

b ot Component Device
FoO0S I (e.g. SingleOpAmp) (e.g. LM358)
FOHAOSCD

THITFIGI

Concept Overview

But first we need a crash course to understand the basics of LibrePCBOs library concept. A library
consists of several different elements:

Component Category

These are basically "metadata-only" elements used to categorize the "real" library elements in a
category tree. Every symbol, component and device can be assigned to one or more categories to
make them browsable in the category tree you used in the schematic editor for adding
components/devices . Examples: Resistors. LEDs, Microcontrollers

Symbol

A symbol is the graphical representation of a component (or parts of it) in a schematic. It
consists of electrical pins and graphical objects like lines. Examples: European Resistor, LED,
1x10 Connector
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Component

A component basically represents a "generic" kind of electrical part. ItOs not a real part which
you can buy, itOs just theoretical. The component defines the electrical interface of a part and

how it is represented in the schematic (by referencing one ore more symbols). But it does not
define how the part looks physically on a board. Examples: Resistor, Bipolar Capacitor , 4-channel
OpAmp

Package Category

Exactly the same as the component category, but for packages instead of components. This
allows to browse packages in a category tree. Examples:  Chip Resistors, Axial Capacitors , DIP

Package

As the name suggests, packages represent the mechanical part of a "real" electronic part. It
contains the footprint with their electrical pads and graphical objects which is then added to

boards. Later a package may also contain a 3D model for the 3D board viewer. Examples: TO220,
DIP20, LQFP32

Device

The device now represents a real electronic part which you can buy. It basically combines a
component with a package and defines the pinout to connect component signals with package
pads. Examples: 0805 Resistor, LM358D, STM32F103C

The order of this list is also the order to follow when creating new library
elements. For example a device always needs to be created after the

# corresponding component. The other direction is not possible because of the
dependencies.

No waorries if this is a bit too much theory for now. The rest of the tutorial is more practical, which
will help you to understand the concept step by step.

Our Example: LMV321LILT

LetOs say you want to create the part LMV321LILT (OpAmp, see datasheet) from A to Z. We will now
create all the necessary library elements for the LMV321LILT, though in practice you only need to
create the elements which do not exist already. You can even use elements from other libraries, for
example the symbol from library X, the component from library Y and the package from library  Z.

ItOs really important to understand how to re-use already existing components and
packages. In many cases, your desired component (e.g. Single OpAmp) and package
(e.g. SOT23-5 already exist in our libraries.  Then the only element you have to

# create is the device, which just takes a minute.

If you want to learn the whole concept, follow the tutorial (recommended). If you
only want to create a device, skip the basics and go directly to the device tutorial

Here an overview which library elements weQll create for the LMV321LILT:

¥ Component category : Integrated Circuits Y Linear Y Amplifiers
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¥ Symbol : Single OpAmp

¥ Component : Single OpAmp
¥ Package category : SOT

¥ Package : SOT23-5

¥ Device : LMV321LILT

Component Category

First you should create a component category for the LMV321LILT (if it doesnOt exist already). Open

New Library Element YComponent Category , choose a suitable (generic!) name and select a
parent category. You may first need to create the required parent categories.

Creating component categories is optional. Everything works even without
creating such categories so if youOre in a hurry, just skip this step. However,
categories help to keep your libraries organized and to quickly find components in
the schematic editor.

In our example, we choose the following properties (any other metadata is optional):

¥ Name : Amplifiers (since the LMV321LILT is an amplifier)

¥ Parent : Integrated Circuits Y Linear (letOs assume these categories exist already)

If youOre unsure about the category name, take a look at the navigation trees of
| digikey.com or mouser.com for inspiration. But donOt use a nesting level higher
than 3 levels (usually 2 levels are enough).

New Library Element *

Enter Metadata
Please specify some metadata about the new element.

MName: \Amplifiers |

Description:

Keywords: |Comma separated list of keywords (en_US, optional)

|
Author: Me |
|

Version: 0.1
Category: Root category = Integrated Circuits = Linear | | s |

Finish H Cancel |

After clicking on [!Finish!] , your first component category is already complete! It may just take a
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moment for the background library scan until the new component category appears in the category

trees.

I Component categories available in the

w Connectors

Card Edge Connectors

Coaxial Connectors

Computer Connectors (USB, HDMI, Ethernet, ...}
D-Sub Connectors

Direct Wire to Board Connectors

Flex Connectors

Pin Headers (Male)

Pin Sockets (Female)

Terminal Blocks

v Discrete Semiconductors

Diodes, Rectifiers
Transistors, Thyristors

¥ Electromechanical

Battery Holders
Board Spacers
Card Slots

Fuse Holders

IC Sockets
Motors, Actuators
Relays

Switches

Symbol

Now we need to create a symbol for the OpAmp. Open
name and the component category we just created and click
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LibrePCB Base library

* Integrated Circuits
¥ Clock, Timing

Clock Generators, PLLs, Frequency Synthesizers
Real Time Clocks (RTC)
Timers, Oscillators
Data Aquisition
Analog Front End (AFE)
Analog to Digital Converters (ADC)
Digital Potentiometers
Digital to Analog Converters (DAC)
Data Processing
Complex Programmable Logic Devices (CPLD)
Digital Signal Processors (DSP)
Field Programmable Gate Arrays (FPGA)
Microcontrollers, Microprocessors
Programmable Logic Devices (PLD)
Systems On Chip (50C)
Interface
Analog Switches, Multiplexers, Demultiplexers
Drivers, Receivers, Transmitters
Signal Buffers, Repeaters, Splitters
USB Interfaces
Isalators
Linear
Amplifiers
Comparators
Logic
Buffers, Drivers
Counters, Dividers
Flip Flops, Latches
Gates, Inverters
Shift Registers
Signal Switches, Multiplexers, Decoders
Translators, Level Shifters
Memory
Power Management (PMIC)
AC/DC Converters
Battery Chargers
Battery Management
Full/Half Bridge Drivers
Gate Drivers
LED Drivers
Motor Drivers/Controllers
Supervisors
Voltage References
Voltage Regulators

['Finish!] :

New Library Element

Miscellaneous
Optoelectronics
Displays
LEDs
Nixie Tubes
Optocouplers
Passive
Capacitors
Crystals, Oscillators, Resonators
Inductors, Coils, Chokes, Filters
Resistors
Schematic Symbols
Schematic Frames
Supply Symbaols
Sensors, Transducers
Current Transducers
Encoders
Gas Sensors
Humidity Sensors
Magnetic Sensors
Motion Sensors
Optical Sensors
Particle and Dust Sensors
Temperature Sensors

Single Board Computers, Dev/Eval Boards

YSymbol , choose a



New Library Element x
Enter Metadata
Please specify some metadata about the new element.

Name: |Single OpAmp |

Description:

Keywords: |Comma separated list of keywords (en_US, optional)

|
Author: | Me |
|

Version: 0.1
Category:  Integrated Circuits = Linear = Amplifiers | | b |

Finish ] | Cancel |
Draw Polygons
Now letOs draw the graphical objects of the symbol:
1. Choose a tool. There are several similar tools available, but often you need only the ['Draw

Rectangle!] orthe [!Draw Polygon!] tool.

2. Specify the polygon properties.  For the symbolOs "body", choose the Outlines layer. When
checking Grab Area, youQll be able to drag the symbol in the schematic editor by clicking on the
polygonOs area.

3. Draw the polygon with the cursor.
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My Library - LibrePCB Library Editor S O &

File Edit View Tools Help
s 2= (> o F o IC LN E O S S |
@ Layer:| Outlines ~ | Line Width:| 0.2 mm 7 |:| Arc Angle:| 0.0° 2| ] Fill |¥| Grab Area @

b @Myljbrary | {E *single OpAmp X ‘

3800 ™ Name: |Single OpAmp
/| ve: 0.000 mm o
X1: @.08@ mm Description:
Y@ : -2.54@ mm
A: 5.680 mm

' -153.435°

NA
o Keywords: |

\mEL Tools: b 4 Author: |Me
TEXT - Draw Line Version: 0.1
- Draw Rectangle Deprecated: | | Symbol should no longer be used.
e— - Draw Polygon | | Categories: [Integrated Circuits
- Draw Circle o B
o - Draw Arc « Amplifiers
Add Texts

Then you should add at least two text objects
¥ Name : Using the placeholder {{NAME}}which will be substituted by the componentOs designator
(e.g. "R5") in the schematics.
¥ Value : Using the placeholder {{VALUE}}which will be substituted by the componentOs value (e.g.
"100nF") in the schematics.

For convenience, there are dedicated tools for these two text objects. Use them as follows:

1. Start one of the text tools.
2. If needed, adjust the text properties in the toolbar.

3. Place the text object with a mouse click. Press R or Right Click to rotate or M to mirror the
alignment while moving.
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My Library - LibrePCB Library Editor S O &
File Edit View Tools Help
s 2 = B of 1 Q€ AN § S S @ |
@ Height:| 2.5 mm F |:| ||_‘ | ‘_ | = |®
b 6 My Library | {F *Single Opamp X ‘
= Name: |Single OpAmp
/ _’i{NAM E}} Description:
{VALUE}}
na | Text tools:
| - Name (designator): {{NAME}} Keywords: |
UE - Value: {{VALUE}} Author:  |Me
TEXT - Generic text Version: 0.1
Deprecated: | Symbel should no lenger be used.
Add Pins

Then, the most important thing is to add pins since these are
attach wires to the symbol.

1. Start the [!Add Pin!] tool.

2. Choose a reasonable (unique!) pin name and length. Press
input field.

3. Place the pin with a mouse click. Press R or Right Click

required later in the schematics to

Tab to move the focus into the name

to rotate while moving.
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My Library - LibrePCB Library Editor - o X

File Edit View Tools Help
s dbk e [§ / D Gy g - o - -
P o > % Q @- Ll ;“Q i & = =
@ Name: | OUT Length:| 2.54 mm P @
b i My Library | LF *Single OpAmp X
/ Name: Single OpAmp
Description:
NA
HE Keywords:
‘:JAEL Author: Me
TEXT Version: 0.1
Deprecated: | | Symbel should no lenger be used.
e— @ Categories: | Integrated Circuits
& Linear

The

overlapping pin texts look a bit ugly, but letOs ignore that for the moment.

ItOs not possible to add multiple pins with the same name. If your device for
example has multiple GND pads which are all connected together (i.e. you donOt

# need to distinguish between them), add only one GND pin to the symbol. If you
need to distinguish between the different pins, assign unique names (e.g. GND_1,
GND_2etc.).

Now save the symbol to let the background scan picking up the new symbol (this takes a moment)
before you can use this symbol in a component.

Recommendations

For details about how symbols should be designed, please take a look at our symbol
conventions . The most important rules are:
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¥ For generic components, create generic symbols (e.g.  Diode instead of 1N4007).
¥ The origin (coordinate  0,0) should be in (or close to) the center of the symbol.

¥ Pins must represent the electrical interface of a part, not the mechanical . So donOt add
multiple pins with the same function (e.g. GND) and donOt name pins according their
location in the package. Name them according their electrical purpose (e.g. IN+, IN-, OUT)
instead, or just use incrementing numbers (i.e. 1,2,3,E).

¥ Pins should be grouped by functionality and placed on the 2.54mm grid.
¥ There should be text elements for {{NAME}}and {{VALUE}}.



Component

The next element you need to create is the component for a single OpAmp. Because it is still very
generic (beside the LMV321LILT there are many other OpAmps with exactly the same
functionality), you should enter a generic name like Single OpAmp.

Open New Library Element YComponent , enter the name and assign the component category we
created previously:

MNew Library Element *

Enter Metadata
Please specify some metadata about the new element.

Name: |5ing|e OpAmp |

Description:

Keywords: |Com ma separated list of keywords (en_US, optional) |

Author: Me |

Version: 0.1 |

Category: Integrated Circuits = Linear = Amplifiers | | |

Next = H Cancel |

Set Properties

After clicking on [INext!] youOre asked to specify some properties of the component:

Schematic-Only

Check this if the component must not appear on a board, but only in the schematics. This is
typically used for schematic frames.

Prefix

When adding the component to a schematic, its name (designator) is automatically set to this
value, followed by an incrementing number. So if you choose the prefix R, components added to
a schematic will have the names R1, R2, R3 and so on. The prefix should be very short and
uppercase.

Default Value
In addition to the name, components also have a value assigned to it, which is typically also
displayed in the schematic. For example a capacitor has its capacitance (e.g. 100nF) set as its
value. When adding a component to a schematic, its value is initially set to the value specified
here. The value can also be a placeholder, for example  {{MPN}}, {{DEVICE}} or {{CAPACITANCE}}
you are unsure, just leave it empty, the component editor will help you to assign a value later.
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New Library Element x

Component Properties

Set the component and the package of the new component.
Schematic-Only: Component cannot be used in devices and boards.
Prefix: IC

Default Value: T{MPN or DEVICE}+}

< Back Cancel

Add Symbols (aka Gates)

Now you need to choose the symbols which represent the component in schematics (also called
gates). Most components have only one symbol, but you can also add more than one, for example

an OpAmp could have separate symbols for power and amplifier. In our case, select the Single
OpAmp symbol we created previously:
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Choose Symbol

What are you looking for?

* Integrated Circuits
b Data Aquisition
b Data Processing
P Interface 2)
* Linear

Comparators
b Lonic =

DonOt forget to click on the [!+!] button after closing the symbol chooser dialog. Then click on
[INext!] .

Add Signals

The next step is to define all so-called signals of a component. Signals represent the "electrical
interface" of a component. For example a transistor consists of the signals Base, Collector and
Emitter . For a component itOs irrelevant whether the "real" transistor has multiple emitter pads, or

an additional thermal pad and so on!N!the component only specifies the three electrical signals.

LibrePCB automatically extracts the signals from the pins of the specified symbols, so often you
don®t have to do this by hand. But sometimes you still should adjust the names or properties of
these signals. For our OpAmp, we check the  Required checkbox of all signals to ensure the ERC will
raise a warning if these signals are not connected to a net in the schematics:
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New Library Element x

Component Signals
Define all electrical signals of the compeonent (often equals to its symbol pins).

Name Required Forced Net

5ece2f78 IN- v |
c87b7c93| IN+ v |
267458 OUT v |
7cde5818 V- v |
Sb6aa78d| V+ v |
New: | Signal name (may contain ranges... |§|

< Back | ’ Next > ] | Cancel |

Connect Pins To Signals

These signals now need to be assigned to the corresponding symbol pins to create the connections.
But since they were automatically generated from the pins, you can just click on ['Automatically
assign all signals by namel!]

New Library Element x

Component Pin-Signal-Map
Connect the symbol pins to their corresponding component signals.

Symbol Pin - Component Signal Designator in Schematics
Single OpAmp | IN- IN- Component signal name
Single OpAmp IN+ | IN+ Component signal name
Single OpAmp OUT  OUT Component signal name
Single OpAmp V- V- Component signal name
Single OpAmp V+ V+ Component signal name

Automatically assign all signals by name ]

| <Back || Finish || Cancel |

Component Editor

After clicking on [!Finish!] , the component is complete:
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My Library - LibrePCB Library Editor - o X

FEile Edit View Tools Help

=B

k.

.
N
/

: s [ )' ,5; | ; _ f ¥ : p 'S }'ﬂ t!'ll_‘ % % %

5 My Library | # Single OpAmp X

Signals ;
Name: Single OpAmp
Name Required Forced Net Description:
7fBefce2|IN- v -
cdb4a86e|IN+ v —
8d118243|0UT v —-—
fabdf2e3|V- v - ‘ "
452571fc|V+ v - | “EyWaords:
Mew: | Signal name ( &s| | Author: Me
NA Version: 0.1
ME | Symbol Variants
o Deprecated: Component should no longer be used.
UE Name escriptic Norm @ Symbols Categories: Integrated Circuits
8a50f841|default 1 7l [ 9 [ o Linear
TEXT )
New: | Symb e w Amplifiers
Add category Remove selected
L8
Schematic-Only: | | Compenent cannot be used in devices.
| i
Attributes Prefix: IC
i Default Value: MPN or DEVICE
- Key Type Value Unit il +
New: | Attribut... |String ol
Messages:

For our simple example this procedure might feel a bit complicated. This is due to
the broad flexibility of the LibrePCB library approach which will save time in the
long term due to high reusability of library elements.

The component which we created uses only very basic library features, but as soon
as you understand the library concept in more detail, you will be able to easily
create much more complicated library elements. WeOre sure you will learn to love
the flexibility of the library concept step by step.

Recommendations

Following are the most important rules to create reusable components:

¥ Create

generic components whenever possible. Only create specific components for

manufacturer-specific parts (like microcontrollers).

¥ Generally name signals according their electrical purpose (e.g. Source, Drain , Gate).
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¥ DonOt add multiple signals which are considered as connected. Even for a microcontroller
which has multiple  GND pins, the component should have only one  GND signal. Keep in
mind that a component represents the  electrical interface of a part, notthe mechanical !

Package Category

Before creating a package for the LMV321LILT, you should (optionally) create a category for it. This
is done exactly the same way as you already created the = component category .

Since we need to create a SOT23-5package, letOs choose the following properties for its category:

¥ Name : Small-Outline Transistor (SOT)

¥ Parent : Transistor (letOs assume this category exists already)

New Library Element *

Enter Metadata
Please specify some metadata about the new element.

Name: | Small-Outline Transistor (SOT) |

Description:

Keywords: |Comma separated list of keywords (en_US, optional) |

Author: Me |

Version: 0.1 |

Category:  Root category = Transistor | | bt |

Finish H Cancel |

With a click on [!'Finish!] the package category is complete and after a moment the new category is
ready to use.

I Package categories available in the  LibrePCB Base library
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* Capacitor
Chip Capacitor
Through-Hole Capacitor
¥ Connector
Card Edge Connector
Coaxial Connector

Computer Connector (USB, HDMI, Ethernet, ...)

D-Sub Connector
Direct Wire to Board Connector
Flex Connector
Pin Header (Male)
Pin Socket (Female)
Terminal Block
Crystal

* Diode
Chip LED
Diode Qutline (DO)
Small-Outline Diode {S0D)
Through-Hole LED

w Dual Row
Dual In-Line (DIP / DIL)
Dual-Flat No-Leads (DFN)

Shrink Small-Outline Package (SSOP)

Small-Outline IC (SO / SOIC)
small-Outline Package (SOP)

w Grid Array * Resistor
Ball Grid Array (BGA) Chip Resistor
Embedded Wafer-Level Ball Grid Array (eWLB) Through-Hole Resistor

Land Grid Array (LGA) * Single Row
Pin Grid Array (PGA) Single In-Line (SIP [ SIL)
w Manufacturer-Specific Switch
Adafruit w Transistor
Ai-Thinker Small-Qutline Transistor (SOT)
CEK Thin Small-Outline Transistor (TSOT)
Cinch Connectivity Solutions Transistor Outline (TO)
CNC Tech ~ Wafer
Cree Chip-Scale (CSP)
CUI Devices Flip-Chip
HopeRF Wafer-Level (WL-CSP / WLP)
KEMET
Keystone
Luminus
Microchip
Molex
Panasonic

Miscellaneous
* Quad Row
Leaded Chip Carrier (LCC)
Plastic Leaded Chip Carrier (PLCC)
Quad Flat Package (QFP)

Thin Small-Outline Package (TSOP)
Thin-Shrink Small-Outline Package (TSSOP)

Quad-Flat No-Leads (QFN)

Package

Then you need to create the package for the LMV321LILT, which is called

New Library Element YPackage and specify the name and category:

New Library Element

Enter Metadata
Please specify some metadata about the new element.

SOT23-5 As usual, open

Name: |SOT23-5 |
Description:

Keywords: |Comma separated list of keywords (en_US, optional) |
Author: Me |
Version: 0.1 |
Category: Transistor = Small-Outline Transistor (SOT) | | b ||

Next = ] | Cancel |
Add Pads

Now you need to specify all pads of the package. The
can just enter the term  1..5 and click on the [!+!] button:

SOT23-5has 5 pads named from 1 to 5, so you
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New Library Element x

Package Pads
Define all available pads of the package.

Name
157b6661 1 |
Bala7bds 2 |
8312cd34/3 |
a981a6ff 4 |
285 |E'
| New: LEJ

Note: You should also add pads which are not always required (e.g. thermal pads)!

| < Back |’ Finish H Cancel |

When adding the pads, donOt consider their electrical functions or internal
connections. For example if a transistor with three electrical signals has three pads

plus a thermal pad connected to one of the other signals, the package has four
pads in total. 1tOs not relevant whether some of them are connected to each other
within the package.

General rule of thumb: If in doubt, better specify too many pads than too few ;-)

Place Pads

After clicking on [!Finish!] , you can draw the footprint. 1tOs recommended to start with placing the
pads:

1. Set areasonable grid interval with the  [!Grid Properties!]  toolbutton.

2. Start either the [!Add THT Pad!] or [!Add SMT Pad!] tool.

3. Choose the package pad to place and specify its properties, most notably the shape and size.

4. Place the pad with a click. Press R to rotate it while moving.
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My Library - LibrePCB Library Editor

File Edit View Tools Help @ Grid properties
= > J € ‘/\\ fE.L T

—
PackagePad:5 | | mm | m | @) | @ width: 106 mm 4 || Height:[0.65 mm

H
I} @ My Library | ™ =soT235 X
b

(:)

Name: 50T23-5
Description:
NA
HE Keywords:
\mzl' Author: Me
Version: 0.1

Deprecated: | | Package should no longer be used.

Categories: | Transistor
& Small-Outline Transistor (SOT)

o
Fgetprint Variants Pads
[ |
Name Name
& | |b6574b95| default b | ¥ |=| |azfdaefs|l -
The tool only allows to place pads on the grid. To specify exact coordinates, just
| place the pads rougly and open [!Properties!] from the padOs context menu (right-

click) afterwards to enter exact values.

Draw Polygons

Then add graphical object just as done in the symbol editor
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My Library - LibrePCB Library Editor

File Edit View Tools Help

Layer:| Top Documentation v | Line Width:| 0.2 mm 7 |- Fill Grab Area @

3
I} @ My Library | ™ =soT235 X
A

MName: S0T23-5
Description:
1.2780 mm
3.175 mm
NA
HE Keywords:
\mzl' Author: Me
Version: 0.1

TEXT
Deprecated: | | Package should no longer be used.

Categories: | Transistor

% % Small-Outline Transistor (SOT)
-u |1 [
ItOs recommended to add at least two polygons:
¥ One on the Top Documentation layer to represent the body outline of the
package. This layer will appear on assembly drawings, but not on the PCB
I silkscreen.
: ¥ One onthe Top Legend layer to include a placement help which will be visible
on the PCB silkscreen!N! most notably pad-1 markings
To create highly functional, beautiful looking footprints, check out our package
conventions .
Add Texts

Just like in the symbol , you should add {{NAME}}and a {{VALUE}}text objects:
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My Library - LibrePCB Library Editor - o X

File Edit View Tools Help

Height:| 1.0 mm & |%| Stroke Width:| 0.2 mm F =l | | @

H
[} @ My Library | ™ =soT235 X
b

Name: 50T23-5
Description:

NA

HE Keywords:

\:&L Author: Me

TEXT Version: 0.1

Deprecated: | | Package should no longer be used.

Add Non-Plated Holes

In case your package requires to drill non-plated holes into the PCB (for example to insert a screw),
use the [!Add Hole!] tool and specify its diameter. However, for our SOT23-5package we donOt need
a hole.

ThatOs all you need for a simple package! Now save the package to ensure the background library
scan picks up the new package.

Add 3D Model

If you have a STEP file of the package, you can add it as a 3D model to the package. Switch to the 3D

mode with View YToggIe 2D/3D Mode or by pressing Ctrl "+3. Then click on the [!+!] button to
import the STEP file (this may take a while):
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My Library - LibrePCB Library Editor - o x

File Edit View Tools Help

N _ = > o f“ . P EB:L &, S, @, |Filter elements...
& 8 MyLibrary | ™ SOT23-5 3 @ Import STEP file
3D Model
V4 New:|[V!|3D mod.. i Name: S0T23-5
@ Toggle 2D/3D mode | : S
£ BYACY S
- -
- U= N
3
ue {{_\‘ A\__\)E—\ Keywords:
‘.’_‘:‘E" Author: Me
TEXT Version: 0.1
Deprecated:| | Package should no longer be used.
- Categories: | Transistor
- Small-Qutline Transistor (SOT)
Lo ]
. Package Pads Fool 3DAX 3DAY 3DAZ 3D £LX 3D LY 3D LZ
...... ' 11 — 1/d...}0.0 mm 0.0 mm 0.0 mm 0.0° 0.0° 0.0° | § |-
e: 22 ==| New: F... 0.0 mm 0.0 mm 0.0 mm 0.0° 0.0° 0.0° il
e ji = @ Adjust 3D model placement
n = — Add category Remove selected
_\" New:| Pad name (may ... |4 Assembly: | Auto-detect (not recommended) ~
& Messages: |4, Missing courtyard ii| Fix | » | 7 [«
£ Missing outline in fi| Fix | v | 7
@ No 3D model define| Fix | « | 7
@ Non-recommended| Fix | » | 7 |~
A incnncifind functin| Ciw 3 2
X: 9.522mm Y: ©.710mm
If required, the position and rotation can be adjusted in the footprint variants table.
Recommendations
For details about how packages should be designed, please take a look at our package
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conventions . The most important rules are:
¥ Create generic packages, not specific ones. For example DIP08 is DIPO8!NIno matter
whether itOs an OpAmp, an EEPROM or a microcontroller.
¥ The origin (coordinate  0,0) should be in (or near to) the center of the package body.

¥ Footprints must always be drawn from the top-view. When a footprint needs to appear on
the bottom of a board, this can be done in the board by flipping it.

¥ Add all pads of a package, not only the one you currently need. For example if the package
has a thermal pad, you should add it, even if you currently donOt need it.

¥ Name pads according IPC-7351 (if applicable; see  package conventions for more
information), typically just 1, 2, 3 etc. Only name pads according their electrical purpose
(e.g. Anode) if the package is very specific for a particular purpose (like an LED).

¥ Pad 1 should always be at the top left.

¥ There should be text elements for {{NAME}}and {{VALUE}}.



Device

The last library element you need to create is the device which combines the component Single
OpAmp with the package SOT23-5 This is actually the only library element which is specifically for
LMV321LILT!N!all previously created elements are generic and reusable for other OpAmps!

Again, open New Library Element YDevice and specify the name and category for the new device:

New Library Element *

Enter Metadata
Please specify some metadata about the new element.

Name: \LMV321LILT |

Description:

Keywords: |Comma separated list of keywords (en_US, optional)

|
Author: Me |
|

Version: 0.1
Category: Integrated Circuits = Linear = Amplifiers | | 2 |

Choose Component & Package

After clicking ['Next!] , you need to choose the component and package we created for this device:

New Library Element x
Device Properties
Set the component and the package of the new device.
Component
Single OpAmp [
Package
SOT23-5 [
< Back | ’ Finish ] | Cancel |
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Then click on [!Finish!] .

Connect Pads To Signals

Now you have to connect the package pads to component signals according to the pinout in the
datasheet of LMV321LILT:

Then save the device to finish it and quickly wait until the background library scan completes
before adding the new device to a project.

And thatOs it! The LMV321LILT is now ready to be added to schematics and boards. And because the
categories, symbol, component and package are very generic, you created not only one single
device, but the basement for many more devices in the future! For any additional single-channel
OpAmp (with an already available package), you need to create only a device which is now a matter
of a minute.

[1] Manufacturer part number
[2] Bill of materials

[3] Electrical rule check
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