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Rozdziat 1

Wprowadzenie

1.1 Kluczowe wlasciwosci

Pcbnew is a powerful printed circuit board software tool available for the Linux, Microsoft Windows and Apple OS X operating
systems. Pcbnew is used in association with the schematic capture program Eeschema to create printed circuit boards.

Pcbnew manages libraries of footprints. Each footprint is a drawing of the physical component including its land pattern (the
layout of pads on the circuit board). The required footprints are automatically loaded during the reading of the Netlist. Any
changes to footprint selection or annotation can be changed in the schematic and updated in pcbnew by regenerating the netlist
and reading it in pcbnew again.

Pcbnew provides a design rules check (DRC) tool which prevents track and pad clearance issues as well as preventing nets from
being connected that aren’t connected in the netlist/schematic. When using the interactive router it continuously runs the design
rules check and will help automatically route individual traces.

Pcbnew provides a rats nest display, a hairline connecting the pads of footprints which are connected on the schematic. These
connections move dynamically as track and footprint movements are made.

Pcbnew has a simple but effective autorouter to assist in the production of the circuit board. An Export/Import in SPECCTRA
dsn format allows the use of more advanced auto-routers.

Pcbnew provides options specifically provided for the production of ultra high frequency microwave circuits (such as pads of
trapezoidal and complex form, automatic layout of coils on the printed circuit, etc).

1.2 Gtéwne cechy projektu

The smallest unit in pcbnew is 1 nanometer. All dimensions are stored as integer nanometers.

Pcbnew can generate up to 32 layers of copper, 14 technical layers (silk screen, solder mask, component adhesive, solder paste
and edge cuts) plus 4 auxiliary layers (drawings and comments) and manages in real time the hairline indication (rats nest) of
missing tracks.

The display of the PCB elements (tracks, pads, text, drawings. ..) is customizable:

* Przez wyswietlanie w trybie pelnym lub trybie uproszczonym.

* Wyswietlanie lub nie prze§witéw na $ciezkach.

For complex circuits, the display of layers, zones, and components can be hidden in a selective way for clarity on screen. Nets of
traces can be highlighted to provide high contrast as well.

Footprints can be rotated to any angle, with a resolution of 0.1 degree.
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Pcbnew includes a Footprint Editor that allows editing of individual footprints that have been on a pcb or editing a footprint in a
library.

The Footprint Editor provides many time saving tools such as:

* Fast pad numbering by simply dragging the mouse over pads in the order you want them numbered.
» Easy generation of rectangular and circular arrays of pads for LGA/BGA or circular footprints.

* Semi-automatic aligning of rows or columns of pads.

Footprint pads have a variety of properties that can be adjusted. The pads can be round, rectangular, oval or trapezoidal. For
through-hole parts drills can be offset inside the pad and be round or a slot. Individual pads can also be rotated and have unique
soldermask, net, or paste clearance. Pads can also have a solid connection or a thermal relief connection for easier manufacturing.
Any combination of unique pads can be placed within a footprint.

Pcbnew easily generates all the documents necessary for production:
¢ Pliki produkcyjne:

— Pliki dla fotoploteré6w w formacie GERBER RS274X.
— Pliki wiercen w formacie EXCELLON.

Pliki dla ploteréw w formatach HPGL, SVG oraz DXF.

e Mapy rysunkow i wiercenn w formacie POSTSCRIPT.

Pliki dla wydrukéw lokalnych.

1.3 Wazne informacje

Due to the degree of control necessary it is highly suggested to use a 3-button mouse with pcbnew. Many features such as panning
and zooming require a 3-button mouse.

In the new release of KiCad, pcbnew has seen wide sweeping changes from developers at CERN. This includes features such as
a new renderer (OpenGL and Cairo view modes), an interative push and shove router, differential and meander trace routing and
tuning, a reworked Footprint Editor, and many other features. Please note that most of these new features only exist in the new
OpenGL and Cairo view modes.
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Rozdziat 2

Instalacja

2.1 Instalacja i konfiguracja

Procedura instalacji zostata opisana w dokumentacji programu KiCad Manager.

2.2 Modyfikacja domysinej konfiguraciji

Domyslny plik konfiguracji: kicad.pro jest dostarczany w katalogu kicad/share/template. Jest on uzywany jako
poczatkowa konfiguracja dla wszystkich nowych projektow.

This configuration file can be modified to change the libraries to be loaded.

Aby wykona¢ modyfikacje tego pliku:

* Launch Pcbnew using kicad or directly. On Windows it is in C: \kicad\bin\pcbnew.exe and on Linux you can run /
usr/local/kicad/bin/kicador /usr/local/kicad/bin/pcbnew if the binaries are located in /usr/local/
kicad/bin.

* Wybra¢ Ustawienia — Biblioteka.
* Dokona¢ edycji.

» Zapisa¢ zmodyfikowang konfiguracj¢ (Zapisz ustawienia) z powrotem do kicad/share/template/kicad.pro.

2.3 Zarzadzanie bibliotekami footprintéw - Pliki starszego typu

You can have access to the library list initialization from the Preferences menu:

ace Preﬁeren::es Dimensions Tools  De

C—

—_— ﬂ Hide Layers Manager
Ll e

Ponizszy rysunek ukazuje okno dialogowe pozwalajace na ustawienie listy aktywnych bibliotek:
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from F:\tmp\interf_u\interf_w.pro

Footprint library files

dip_sockets
discret

led

connect
pin_array
libcms Insert

I
[=8
(=

A 1

Remaove

Daown

Footprint documentation file
footprints_doc/footprints. pdf Browse

User defined search paths

Add
Insert

Remaove

i

Current search path list

Fi\tmplinterf u -

G:Yicadshareymodules
G:\kicad'shareymodules\packages3d
G:\kicadsharetemplate
C:'Program Files\kicad\share\modules

C:\Program Files\kicad\share\modules\packanes3d

C:'\Program Files\kicad\share\template LI

You can use this to add all the libraries that contain the footprints required for your project. You should also remove unused
libraries from new projects to prevent footprint name clashes. Please note, there is an issue with the footprint library list when
duplicate footprint names exist in more than one library. When this occurs, the footprint will be loaded from the first library
found in the list. If this is an issue (you cannot load the footprint you want), either change the library list order using the "Upand
"Down"buttons in the dialog above or give the footprint a unique name using the footprint editor.

2.4 Tabele footprintéw - Zarzadzanie bibliotekami .pretty

As of release 4.0, Pcbnew uses the new footprint library table implementation to manage footprint libraries. The information in
the previous section is no longer valid. The library table manager is accessible by:

ble homefkicaduserf/demos/interf_u/finterf_u,

Preferences Dimensions Toals DesignRul

f;"] Footprint Libraries Wizard @

R 84 Footprint Libraries Manager ils)

i # Configure Paths -
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The image below shows the footprint library table editing dialog which can be opened by invoking the "Footprint Libraries
Managerentry from the "Preferences"menu.

o PCB Library Tables
Library Tables by Scope

Table: fhomefkicaduserf.config/kicad/fp-lib-table

Hickname Library Path
1 ${KIGITHUB)/Air_Coils_SML_NEOSID.pretty
2 | Buttons_Switches SMD S{KIGITHUB}/Buttons_Switches_SMD.pretty
3 | Buttons_Switches_ThroughHole S{KIGITHUB)/Buttons_Switches_ThroughHole, pretty
4 Buzzers_Beepers S{KIGITHUB}/Buzzers_Beepers.pretty
§ | Capacitors_Elko_ThroughHole S{KICITHUB)}/Capacitors_Elke_ThroughHole.pretty
6 |Capacitors_SMD S{KIGITHUB}/Capacitors_SMD.prekty
7 | Capacitors_Tantalum_SMD S{KIGITHUB)/Capacitors_Tantalum_SMD.pretty

i bl ks Thesssnhllale ___ CLAc T IRL G anaciFare ThreanahMala nrakia

Global Libraries | Project Specific Libraries
Append with Wizard | | Append Library|  Remowe Library Move Up Move Down | | Options Edit

Path Substitutions

Environment Variable Path Segment
1 KIGITHUB https://github.com/KiCad
2 KIPRJMOD fhome/kicaduser/demos/interf_u
3 KISYS3DMOD Jusrfsharefkicad/modules/packagesid
4 KISYSMOD Jusrfshare/kicad/modules

& cancel (014

The footprint library table is used to map a footprint library of any supported library type to a library nickname. This nickname
is used to look up footprints instead of the previous method which depended on library search path ordering. This allows Pcbnew
to access footprints with the same name in different libraries by ensuring that the correct footprint is loaded from the appropriate
library. It also allows Pcbnew to support loading libraries from different PCB editors such as Eagle and gEDA.

2.4.1 Globalna tabela bibliotek footprintow

The global footprint library table contains the list of libraries that are always available regardless of the currently loaded project
file. The table is saved in the file fp—1ib-table in the user’s home folder. The location of this folder is dependent on the
operating system.

2.4.2 Lokalna tabela bibliotek footprintow zalezna od projektu

Lokalna tabela bibliotek footprintéw zalezna od projektu zawiera liste bibliotek, ktére sa dostgpne wylacznie w obecnie wczy-
tanym projekcie. Lokalna tabela moze by¢ modyfikowana tylko wtedy, gdy zostanie ona zatadowana razem z lista sieci tego
projektu. Gdy projekt nie zostal zatadowany lub gdy taka lokalna tabela nie istnieje, tworzona jest pusta tabela, ktorg bedzie
mozna wypehic i pézniej zapisaé razem z plikiem przypisan footprintéw (z rozszerzeniem . cmp).

2.4.3 Konfiguracja poczatkowa

Gdy Pcbnew lub CvPcb zostanie uruchomiony i globalna tabela bibliotek fp—1ib-table nie zostanie znaleziona w katalogu
domowym uzytkownika, Pcbnew bedzie probowat skopiowa¢ domyslng tabelg bibliotek fp_global_table zapisang w fol-
derze template do pliku fp-lib-table w katalogu domowym uzytkownika. Jesli plik fp_global_table nie zostat
znaleziony, to zamiast operacji kopiowania zostanie utworzona pusta tabela. Gdyby taka sytuacja miata miejsce uzytkownik ma
tez mozliwos¢ skopiowania fp_global_table samodzielnie lub zgczneskonfigurowania tabeli. Domyslna tabela bibliotek
zawiera wszystkie standardowe biblioteki jakie zostaly zainstalowane razem z programem KiCad EDA Suite.
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2.4.4 Dodawanie nowych wpisow w tabeli

In order to use a footprint library, it must first be added to either the global table or the project specific table. The project specific
table is only applicable when a board file is open. Each library entry must have a unique nickname. This does not have to be
related in any way to the actual library file name or path. The colon : character cannot be used anywhere in the nickname. Each
library entry must have a valid path and/or file name depending on the type of library. Paths can be defined as absolute, relative,
or by environment variable substitution. The appropriate plug in type must be selected in order for the library to be properly read.
Pcbnew currently supports reading KiCad legacy, KiCad Pretty, Eagle, and gEDA footprint libraries. There is also a description
field to add a description of the library entry. The option field is not used at this time so adding options will have no effect
when loading libraries. Please note that you cannot have duplicate library nicknames in the same table. However, you can have
duplicate library nicknames in both the global and project specific footprint library table. The project specific table entry will
take precedence over the global table entry when duplicated names occur. When entries are defined in the project specific table,
an fp-lib-table file containing the entries will be written into the folder of the currently open netlist.

2.4.5 Pobieranie wartosci ze zmiennych systemowych

Jednym z najwigkszych zalet tabeli bibliotek footprintéw jest mozliwos¢ uzywania odnosnikéw do zmiennych systemowych.
Pozwala to na zdefiniowanie wtasnych Sciezek do bibliotek w zmiennych systemowych i uzywanie ich w projektach. Odnos$niki
do zmiennych systemowych mozna wplataé w tre$¢ p6l zawierajacych Sciezke do pliku uzywajac powszechnie znanego formatu
${nazwa_zmiennej}. DomySlnie Pcbnew definiuje zmienng Srodowiskowa KISYSMOD. Wskazuje ona na miejsce, gdzie
zainstalowane zostaly biblioteki instalowane razem z programem KiCad EDA Suite. Mozna ja re-definiowa¢ samodzielnie,
co pozwala na zastapienie standardowych bibliotek ich wlasnymi odpowiednikami. Gdy wczytana zostanie lista sieci, Pcbnew
automatycznie definiuje réwniez zmienng KIPRJIJMOD. Pozwala to na tworzenie bibliotek w miejscu wskazywanym przez projekt
bez koniecznosci definiowania bezwzglednej Sciezki do biblioteki w lokalnej tabeli footprintéw projektu.

2.4.6 Uzywanie wtyczki GitHub

The GitHub plugin is a special plugin that provides an interface for read-only access to a remote GitHub repository consisting
of pretty (Pretty is name of the KiCad footprint file format) footprints and optionally provides Copy-On-Write"(COW) support
for editing footprints read from the GitHub repo and saving them locally. Therefore the "GitHub"plugin is for read-only for
accessing remote pretty footprint libraries at https://github.com. To add a GitHub entry to the footprint library table the Library
Path"in the footprint library table entry must be set to a valid GitHub URL.

Przyktadowo:

https://github.com/liftoff-sr/pretty_footprints

Typically GitHub URLs take the form:

https://github.com/user_name/repo_name

The "Plugin Type"must be set to "Github". To enable the Copy-On-Write"feature the option allow_pretty_writing_to
_this_dir must be added to the Optionssetting of the footprint library table entry. This option is the Library Path"for local
storage of modified copies of footprints read from the GitHub repo. The footprints saved to this path are combined with the
read-only part of the GitHub repository to create the footprint library. If this option is missing, then the GitHub library is read-
only. If the option is present for a GitHub library, then any writes to this hybrid library will go to the local » . pretty directory.
Note that the github.com resident portion of this hybrid COW library is always read-only, meaning you cannot delete anything
or modify any footprint in the specified GitHub repository directly. The aggregate library type remains "Github"in all further
discussions, but it consists of both the local read/write portion and the remote read-only portion.

Ponizsza tabela pokazuje wpis z tabeli bibliotek, ktérej nie zostata przypisana opcja allow_pretty_writing_to_this_

dir:
Nazwa skrétowa Sciezka Typ wtyczki Opcje Opis
github https://github.com/- Github Liftoff’s GH

liftoff-sr/- footprints
pretty_footprints



https://github.com
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints
https://github.com/liftoff-sr/pretty_footprints

Pcbnew 7/135

Nastgpna tabela pokazuje wpis z tabeli bibliotek z opcja dotyczaca COW. Zmienna $ {HOME } jest tylko przyktadowa. Folder
github.pretty jest umieszczony w folderze do ktérego prowadzi Sciezka $ {HOME} /pretty/. W kazdym przypadku
uzycia opcji allow_pretty_writing_to_this_dir, wymagane jest samodzielne utworzenie tego folderu i musi on
posiadac rozszerzenie .pretty.

Nazwa skrotowa Sciezka Typ wtyczki Opcje Opis

github https://github.com/- Github Liftoff’s GH
liftoff-sr/- footprints
pretty_footprints

Footprint loads will always give precedence to the local footprints found in the path given by the option allow_pretty_wri
ting_to_this_dir. Once you have saved a footprint to the COW library’s local directory by doing a footprint save in the
Footprint Editor, no GitHub updates will be seen when loading a footprint with the same name as one for which you’ve saved
locally.

Always keep a separate local *.pretty directory for each GitHub library, never combine them by referring to the same
directory more than once. Also, do not use the same COW (x . pretty) directory in a footprint library table entry. This would
likely create a mess. The value of the option allow_pretty_writing_to_this_dir will expand any environment
variable using the $ { } notation to create the path in the same way as the Library Pathsetting.

What'’s the point of COW? It is to turbo-charge the sharing of footprints. If you periodically email your COW pretty footprint
modifications to the GitHub repository maintainer, you can help update the GitHub copy. Simply email the individual * .kicad
_mod files you find in your COW directories to the maintainer of the GitHub repository. After you’ve received confirmation that
your changes have been committed, you can safely delete your COW file(s) and the updated footprint from the read-only part of
GitHub library will flow down. Your goal should be to keep the COW file set as small as possible by contributing frequently to
the shared master copies at https://github.com.

Finally, Nginx can be used as a cache to the github server to speed up the loading of footprints. It can be installed locally or on
a network server. There is an example configuration in KiCad sources at pcbnew/github/nginx.conf. The most straightforward
way to get this working is to overwrite the default nginx.conf with this one and export KIGITHUB=http://my_server:
54321/KiCad, where my_server is the IP or domain name of the machine running nginx.

2.4.7 Generalne zalecenia przy uzywaniu tabeli bibliotek

Biblioteki footprintéw moga by¢ zdefiniowane globalne Iub lokalnie dla obecnie wczytanego projektu. Biblioteki umieszczone
w globalnej tabeli bibliotek uzytkownika sa zawsze dostepne i sa zapisane w pliku fp—-lib-table w katalogu domowym
uzytkownika. Globalne biblioteki beda dostepne nawet jesli nie zostala otwarta lista sieci danego projektu. Inaczej sprawa sig
ma w przypadku lokalnych bibliotek, ktére sa aktywne wylacznie dla biezacej listy sieci. Lokalna tabela bibliotek jest zapisywana
w pliku fp-1lib-table umieszczonym w tej samej Sciezce co lista sieci.

Nie ma przeszkdd co do definiowania odno$nikéw do bibliotek w obu tabelach. Dlatego tez nie zostalo odgérnie okreslone w
jaki sposéb uzytkownik bedzie wykorzystywat mozliwosci jakie daja globalne i lokalne tabele. Sa jednak zalety i wady kazdego
z rozwiazan, ktére nalezy rozwazyc.

* You can define all of your libraries in the global table which means they will always be available when you need them.
— The disadvantage of this is that you may have to search through a lot of libraries to find the footprint you are looking for.
* You can define all your libraries on a project specific basis.

— The advantage of this is that you only need to define the libraries you actually need for the project which cuts down on
searching.

— The disadvantage is that you always have to remember to add each footprint library that you need for every project.

* Mozna zdefiniowa¢ biblioteki w obu tabelach jednoczes$nie.

One usage pattern would be to define your most commonly used libraries globally and the library only required for the project in
the project specific library table. There is no restriction on how you define your libraries.



https://github.com/liftoff-sr/pretty_footprints
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https://github.com
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Rozdziat 3

Obstuga programu

3.1 Dostep do polecen

In Pcbnew it is possible to execute commands using various means:

 Text-based menu at the top of the main window.

* Top toolbar menu.

Right toolbar menu.
¢ Left toolbar menu.

* Mouse buttons (menu options). Specifically:

— The right mouse button reveals a pop-up menu the content of which depends on the element under the mouse arrow.

Keyboard (Function keys F1,F2,F3,F4, Shift,Delete, +, -,Page Up, Page Down and Space bar). The Escape
key generally cancels an operation in progress.

The screenshot below illustrates some of the possible accesses to these operations:

table fhome/kicaduser/demos/interf_ufinterf_u.kicad_pch
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In p . b potate + =&
e H Begin Track X ] @
mm * - ‘v
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3.2 Polecenia zwigzane z mysza

3.2.1 Podstawowe polecenia

¢ Left button

— Single-click displays the characteristics of the footprint or text under the cursor in the lower status bar.

— Double-click displays the editor (if the element is editable) of the element under the cursor.
* Centre button/wheel

— Rapid zoom and some commands in layer manager.

— Hold down the centre button and draw a rectangle to zoom to the described area. Rotation of the mouse wheel will allow
you to zoom in and zoom out.

* Prawy przycisk:

— Displays a pop-up menu

3.2.2 Operacje na blokach
Operations to move, invert (mirror), copy, rotate and delete a block are all available via the pop-up menu. In addition, the view
can zoom to the area described by the block.

The framework of the block is traced by moving the mouse while holding down the left mouse button. The operation is executed
when the button is released.

By holding down one of the hotkeys Shift or Ctrl, or both keys Shift and Ctrl together, while the block is drawn the
operation invert, rotate or delete is automatically selected as shown in the table below:

Action Effect

Left mouse button held down Trace framework to move block
Shift + Left mouse button held down Trace framework for invert block
Ctrl + Left mouse button held down Trace framework for rotating block 90°
Shift + Ctrl + Left mouse button held down Trace framework to delete the block
Centre mouse button held down Trace framework to zoom to block

Podczas przesuwania bloku:

* Mozna przesunaé blok na nowa pozycje oraz z pomoca lewego klawisza myszy umieSci¢ go w wybranej pozycji.

* To cancel the operation use the right mouse button and select Cancel Block from the menu (or press the Esc key).
Alternatywnie jesli zaden z klawiszy nie jest naci$nigty podczas rysowania bloku, mozna uzy¢ prawego klawisza myszy by
wyswietli¢ podreczne menu i wybraé zadang akcje z listy dostgpnych.

Dla kazdej operacji blokowej okno wyboru pozwala na dziatania, ktére beda ogranicza si¢ tylko do niektérych elementéw.
Kazde z powyzszych polecet moze zosta¢ anulowane przez to samo menu podrgczne lub przez nacis$nigcie klawisza Esc.

3.3 Wybor siatki

During element layout the cursor moves on a grid. The grid can be turned on or off using the icon on the left toolbar.

Dowolna predefiniowana, badZ zdefiniowana przez uzytkownika siatke mozna wybraé z listy rozwijanej pod gtéwnym paskiem
narzgdzi lub z menu podrecznego. Siatke uzytkownika mozna zdefiniowaé z poziomu menu w Wymiary — Siatka uzytkow-
nika.
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3.4 Ustawianie powiekszenia - Zoom

The zoom level can be changed using any of the following methods:

* Open the pop-up window (using the right mouse button) and then select the desired zoom.

* Use the following function keys:

F1: Enlarge (zoom in)

F2: Reduce (zoom out)

F3: Redraw the display

F4: Centre view at the current cursor position

¢ Rotate the mouse wheel.

* Hold down the middle mouse button and draw a rectangle to zoom to the described area.

3.5 Wyswietlanie pozycji kursora

Pozycja kursora jest wySwietlana albo w calach (inch lub ) lub w milimetrach (mm) zgodnie z wyborem wyswietlanych jedno-
stek na lewym pasku opcji.

Niezaleznie od wybranych jednostek Pcbnew zawsze pracuje z doktadnoscia 1 nanometra.

Pasek statusu wySwietlany na dole okna aplikacji zawiera nastgpujace informacje:

* Biezace powigkszenie.
* Pozycje absolutng kursora.

* Pozycje wzgledna kursora. Pozycje¢ bazowa (0,0) do ktérej odnosi si¢ pozycja wzglgdna mozna przenosi¢ na dowolna pozycije
absolutng za pomoca klawisza spacji. Dodatkowo wyS§wietlana jest biezaca odlegtos¢ do punktu bazowego.

In addition the relative position of the cursor can be displayed using its polar co-ordinates (ray + angle). This can be turned on
and off using the icon in the left hand side toolbar.

Z 111 X 6.1000 Y 2.1500 x6.1000 v 2.1500 Inch

3.6 Szybki dostep do polecen - Skroéty klawiszowe

Many commands are accessible directly with the keyboard. Selection can be either upper or lower case. Most hot keys are shown
in menus. Some hot keys that do not appear are:

* Delete: deletes a footprint or a track. (Available only if the Footprint mode or the Track mode is active)
 V: if the track tool is active switches working layer or place via, if a track is in progress.

e +and -: select next or previous layer.

» ?: display the list of all hot keys.

* Space: reset relative coordinates.




Pcbnew

11/135

3.7 Operation on blocks

Operations to move, invert (mirror), copy, rotate and delete a block are all available from the pop-up menu. In addition, the view

can zoom to that described by the block.

The framework of the block is traced by moving the mouse while holding down the left mouse button. The operation is executed

when the button is released.

By holding down one of the keys Shift or Ctrl, both Shift and Ctrl together, or Alt, while the block is drawn the

operation invert, rotate, delete or copy is automatically selected as shown in the table below:

Action Effect

Left mouse button held down Move block

Shift + Left mouse button held down Invert (mirror) block
Ctrl + Left mouse button held down Rotate block 90°
Shift + Ctrl + Left mouse button held down Delete the block
Alt + Left mouse button held down Copy the block

Dla kazdej operacji blokowej okno wyboru pozwala na dziatania, ktére beda ograniczac si¢ tylko do niektérych elementow.

Kazde z powyzszych polecenn moze zosta¢ anulowane przez to samo menu podreczne lub przez naci$nigcie klawisza Esc.

Block Operation
Options

B Include footprints
B Include locked Footprints
B Include tracks

B Include zones

Include items on invisible layer

y -

AORNICL Ptk k- L

B Include text items
B Include drawings
B include board outline layer

& Draw selected items while moving

& Cancel A oK

3.8 Jednostki miar uzywane w oknach dialogowych

Units used to display dimensions values are inch and mm. The desired unit can be selected by pressing the icon located in left

In mm

toolbar: ** =" However one can enter the unit used to define a value, when entering a new value.

Akceptowane Jjednostki:

1*in* (1 cal)

1 (1 cal/idem)

25 th (25 thou)

25 mi (25 milséw, to samo co thou)

6 mm (6 mm, jak sama nazwa wskazuje)

Nalezy przy tym stosowac si¢ do pewnych zasad:
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* Spacje pomigdzy liczba a jednostka sa dopuszczalne.
* Tylko dwie pierwsze litery sa znaczace.

* W krajach, gdzie uzywany jest inny znak niz kropka (. ) jako separator wartosci dziesigtnych, mozna uzywac réwniez kropki,
zastgpujac nia wlasciwy dla danej lokalizacji znak separatora dziesigtnego. Zatem 1, 5 oraz 1.5 sa tak samo traktowane.

3.9 Gtowne menu aplikaciji

Pasek menu pozwala na dostep do polecen zwiazanych z plikami (jak odczyt i zapis), opcjami konfiguracyjnymi, drukowaniem
oraz rysowaniem z pomocg ploteréw, jak rowniez dostep do plikéw pomocy.

File Edit View Place Route Preferences Dimensions Tools DesignRules Help

3.9.1 Menu Plik

File Edit View Place Route Preferences Dimens

mi55.0n
422 Open recen |
® Append Board

L Save As. .,

| Reverk bo Lask
| Rescue
#%, Fabrication Outputs v
o  Import ’
B Export
-]_l-_ Page settings
() Print
5‘?1: Export SVG

n Plot

I: Archive Footprints ’

-b] Close

Pozwala na tadowanie i zapisywanie plikéw z obwodem drukowanym, jak réwniez pozwala na drukowanie badZ rysowanie
gotowych obwodéw drukowanych. Umozliwia ono tez eksport danych o obwodzie drukowanym (w formacie GenCAD 1.4) w
celu uzycia ich w automatycznych testerach.

3.9.2 Menu Edycja

Pozwala na wykonanie pewnych edycji dotyczacych catego projektu obwodu drukowanego:
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Undo Ctrl+Z |
| @ Redo Crrl+¥ ¢
i Delete
_EJ Fired

i )
5 Global Deletions
I Cleanup Tracks and Vias

ﬁ Swap Layers

¢ Reset Footprint Field Sizes

3.9.3 Menu Widok

View Place Route Preferences Dimen

| @\ foomin
. &, zoom out

ﬁl. Fit on Screen

G Redraw

B 30 viewer Alt+3
i': List Mets

& Switch canvas to default
& Switch canvas to OpenGL

. Swiktch canvas to Cairo

Funkcje stuzace do powigkszania i pomniejszania widoku oraz podgladu 3D

3.9.3.1 3D Viewer

Opens the 3D Viewer. Here is a sample:
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l SehldhLCEP T

L YT TTT
25 Emagmax
=N Razawy
LIl

dx 0.00 dy 0.00

3.9.3.2 Switch canvas
Allows switching canvas.

¢ default
* OpenGL

¢ Cairo

3.9.4 Menu Dodaj

Zawiera te same funkcje co prawy pasek narzedzi.

Zoom: 19.1
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3.9.5 Route menu

Routing function.

Dﬁ Tune Track Length

| B zone
Keepout Area
T Text

:\1 Arc
@ Circle

" Line or Polygon

rﬂ-' Dimension
G Layer alignment target

1@ orilland Place Offset
-E—-—- Grid Origin

Route

H Single Track
| N Differential Pair

E Tune Differential Pair Length
} Tune Differential Pair Skew/Phase

— . TR
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3.9.6 Menu Ustawienia

Preferences Dimensio

i ,*] Footprink Libraries Wizard i"

| :] Footprink Libraries Manager

100

jils) * =

4 Configure Paths

}":] 3D shapes Libraries Downloader
ﬂ Hide Layers Manager
.F,f:ﬂ Show Microwave Toolbar

[}
= General

! Display

&5 Language

iy ListCul
M8 macros v | EditHo
{ﬁ Save Preferences {E Export
{"&\ Load Preferences r":: import

Pozwala na:

* Selection of the footprint libraries.

* Hide/Show the Layers manager (colors selection for displaying layers and other elements. Also enables the display of elements
to be turned on and off).

» Zarzadzanie gtéwnymi opcjami programu (jednostki, itp.)
» Zarzadzanie pozostalymi opcjami wyswietlania

* Creation, editing (and re-read) of the hot keys file.

3.9.7 Menu Wymiary

Dimensions

siis Grid ]

I Tg Texts and Drawings

)
IE Pads -

i Pads Mask Clearance

_‘}__ Save

An important menu. Allows adjustment of:

* Rozmiaru siatki uzytkownika.
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* Rozmiaru tekstéw oraz szerokosci linii podczas rysowania.
* Rozmiaréw oraz charakterystyki pdl lutowniczych.

» Ustawien globalnych zwiazanych z warstwami masek: soldermaski oraz pasty.

3.9.8 Menu Narzedzia

Tools Design Rules  Help

| g Metlist |

: = Layer Pair
@ DR
@ FreeRoute

IE scripting Console

3.9.9 Menu Reguty projektowe

Design Rules Help

# Design Rules |

f % Layers setup

Provides access to 2 dialogs:

* Setting Design Rules (tracks and vias sizes, clerances).

* Setting Layers (number, enabled and layers names)

3.9.10 Menu Pomoc

Umozliwia wy$wietlenie tego pliku pomocy oraz dostarcza informacji o wersji oprogramowania (O programie).

3.10 Polecenia zwigzane z ikonami na gtldbwnym pasku narzedzi

Ten pasek narzgdziowy daje bezposredni dostgp do najwazniejszych funkcji programu Pcbnew.

! :II 7 A=~ =1 aacR ;.] gy W | ECuivre (PgDn) _-n .E.EI# @ @

Track: 0.432 mm (17.00mils)* = | Via: 1.40 mm (55.0 mils)/ 0.64 mm (25.0 mils) * = % Grid: 1.2700 mm (50.00 mils) =2 Zoom Auto
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Creation of a new printed circuit.

Opening of an old printed circuit.

Save printed circuit.

Selection of the page size and modification of the file properties.

Opens Footprint Editor to edit library or pcb footprint.

! J MEENET
HOEC el B

Opens Footprint Viewer to display library or pcb footprint.

Undo/Redo last commands (10 levels)

Display print menu.

Display plot menu.

Jo

Zoom in and Zoom out (relative to the centre of screen).

Redraw the screen

Fit to page

Find footprint or text.

N

&8P 2 oFu

Netlist operations (selection, reading, testing and compiling).

DRC (Design Rule Check): Automatic check of the tracks.

. Soudure (PgDn)  w

Selection of the working layer.

Selection of layer pair (for vias)

Footprint mode: when active this enables footprint options in the pop-up window.

Routing mode: when active this enables routing options in the pop-up window

Direct access to the router Freerouter

CESE=:Ea -

Show / Hide the Python scripting console

3.10.1 Panel dodatkowy:
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Track 17.0 b : o .
Wybiera aktualnie uzywang szerokos¢ Sciezki.
Via 65.0 b . o . .
Wybiera aktualnie uzywany rozmiar przelotki.

m Automatyczna szeroko$¢ $ciezek: jesli jest aktywna, podczas tworzenia nowe;j
Sciezki rozpoczynajacej si¢ na innej Sciezce, szerokosS¢ tej Sciezki zostanie ustawiona
tak samo jak Sciezka od ktérej si¢ zaczyna.

Grid 50.0 w o
Wyb6r aktualnego rozmiaru siatki.
Zoom 128 w . .
Wybér powigkszenia.




Pcbnew

20/135

3.11 Polecenia zwigzane z ikonami na prawym panelu

This toolbar gives access to the editing tool to change the PCB shown in Pcbnew.

$ 0 QB S H &

=t

I
" EFORED P E

Select the standard mouse mode.

Highlight net selected by clicking on a track or pad.

Display local ratsnest (Pad or Footprint).

Add a footprint from a library.

Placement of tracks and vias.

Placement of zones (copper planes).

Placement of keepout areas ( on copper layers ).

Draw Lines on technical layers (i.e. not a copper layer).

Draw Circles on technical layers (i.e. not a copper layer).

Draw Arcs on technical layers (i.e. not a copper layer).

Placement of text.

Draw Dimensions on technical layers (i.e. not the copper layer).

Draw Alignment Marks (appearing on all layers).

Delete element pointed to by the cursor

Note: When Deleting, if several superimposed elements are pointed to, priority is given to the
smallest (in the decreasing set of priorities tracks, text, footprint). The function "Undelete6f the
upper toolbar allows the cancellation of the last item deleted.

%

Offset adjust for drilling and place files.
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== | Grid origin. (grid offset). Useful mainly for editing and placement of footprints. Can also be set in
Dimensions/Grid menu.

* Placement of footprints, tracks, zones of copper, texts, etc.
* Pod$wietlanie sieci.
* Tworzenie opis6w, elementéw graficznych. ..

¢ Usuwanie elementéw sktadowych footprintu.
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3.12 Polecenia zwigzane z ikonami na lewym panelu

Lewy panel umozliwia szybka zmiang¢ najczes$ciej uzywanych opcji.

@&
%

In

-

=]
3

il

0o o
[« =]

ZNAk Lo 20E G

Turns DRC (Design Rule Checking) on/off. Caution: when DRC is off incorrect connections can

be made.

Turn grid display on/off Note: a small grid may not be displayed unless zoomed in far enough

Polar display of the relative co-ordinates on the status bar on/off.

Display/entry of coordinates or dimensions in inches or millimeters.

Change cursor display shape.

o O
o o

{

Display general rats nest (incomplete connections between footprints).

Display footprint rats nest dynamically as it is moved.

Enable/Disable automatic deletion of a track when it is redrawn.

Show filled areas in zones

Do not show filled areas in zones

Show only outlines of filled areas in zones

Display of pads in outline mode on/off.

Display of vias in outline mode on/off.

Display of tracks in outline mode on/off.

¥ #0895 B G

High contrast display mode on/off. In this mode the active layer is displayed normally, all the
other layers are displayed in gray. Useful for working on multi-layer circuits.
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g Hide/Show the Layers manager

A

Access to microwaves tools. Under development

3.13 Menu podreczne i szybka edycja elementéw na PCB

A right-click of the mouse opens a pop-up window. Its contents depends on the element pointed at by the cursor.

Menu to daje natychmiastowy dostep do:

* Zmiany wyS$wietlania obszaru roboczego (centrowanie widoku wokét kursora, przyblizania lub oddalania widoku oraz wyboru

powigkszenia z listy).

¢ Ustawiania rozmiaru siatki.

* Additionally a right-click on an element enables editing of the most commonly modified element parameters.

The screenshots below show what the pop-up windows looks like.

3.14 Tryby pracy

There are 3 modes when using pop-up menus. In the pop-up menus, these modes add or remove some specific commands.

Normal mode

Footprint mode

i ! enabled

Tracks mode

3.14.1 Praca normalna

e Menu podrgczne bez wyboru elementu
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q. Get and Move Foolprint
L\ Begin Track
$1, Select Track width ;

= celect Working Layer

:ﬂ Center

'@\ Zoom in

€, 7oom out F2
¥ Redraw view

ﬁ'\ Zoom auto

'EL Zoom select L

""" Grid Select .

K Close

* Menu podrgczne przy Sciezce

q. Get and Move Footprint
\-\ Begin Track X e

E Seleck Working Layer S S
{ |
glaye Track 0,381 mm

Center F4 Track 0.762 mm

@, zoomin F1 ~ Via 1.397 mm, drill 0.635 mm uses NetClass
Via 1.524 mm, drill 0.762 mm

&, zoom out F2

¥ Redraw view F3

[q)‘ Zoom auto Hame

@\ Zoom select v

=¥ Grid select

K Close

* Menu podrgczne przy module

. Footprint US on C & move
B Get and Move Footprint T ﬂl" Drag G
"\ Begin Track ¥ !‘b Rotate + R
1 Select Track width ' i'\:ﬁ Rotate--
= select working Layer & Flip
@ Center L tz Edit Parameters

) [z Edit with Footprint Editor Ctrl+E
Q Zoom in F1
€, zoom out F2 [r Delete Footprint
(¥ Redraw view F3 q.MﬂwFontprint Exactly Chrlem
[@'\ Zoom auto Home % Duplicate Footprint Cerl+D
Q Zoom select ' EE Create Footprink Array Ctrls+M
55 Grid select ' g: Exchange Footprint(s)
K Close
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3.14.2 Tryb Automatycznego lub recznego przesuwanie footprintow

Te samo menu przy wlaczonym trybie Recznego lub Automatycznego przesuwania footprintow (H_EI aktywna).

* Menu podrgczne bez wyboru elementu

Global Spread and Place i@ Unlock all Footprints

\_\ Begin Track w i@ LockAllFootprints

* ; -

¥\, Select Track width v Glb Spread out All Footprints

= select working Layer Spread out Footprints not Already on Board
Automatically Place All Footprints

Center Fa4 ) y P )
Automatically Place New Footprints

@, zoomin F1 Automatically Place Next Footprints

& zoomout F2_ 13y orient All Footprints

v Redrawview F3 # :

ﬁt Zoom auto Home

®\ Zoom select '

""" Grid Select v

5 Close

* Menu podrgczne przy $ciezce

E}. Get and Move Fookprink

* Global Spread and Place v
L\ Begin Track X
#1_ Select Track Width J

a Select Working Layer

Q] center
a Zoom in
e\ Zoom out

(¥ Redraw view

[q-L Zoom auto

®\ Zoom select J
%X Grid Select d

K Close

* Menu podrgczne przy module
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W Footprint US on Composant 8 B}, move

i Lock Foolkprint
Automatically Place Footprint
Q. Get and Move Footprint
* Global Spread and Place

\-\ Begin Track
#\_ Select Track Width

a Select Working Layer

Center

@\ Zoomin

&, zoom out
(¥ Redrawview
[‘% Zoom auto
®\ Zoom select

""‘ Grid Select

K Close

3.14.3 Tryb Sciezek i autoroutingu

To samo przy trybie Sciezek i autoroutingu ( i ! aktywna).

* Menu podrgczne bez wyboru elementu

q. Get and Move Footprint T
Autoroute 4

\-\ Begin Track X
#\_ Select Track Width ,

a Select Working Layer

Center F4

@\ Zoom in F1

Zoom ouk F2
@

R Zoom auto Home
@\ Zoom select C

"“ Grid Select L

K Close

¥ Redraw view F2

* Menu podrgczne przy Sciezce

L |j§‘ Drag

!:& Rotate +
T ib Rotate -
, - Flip
ml Edit Parameters
m Edit with Footprint Editor

Ef Delete Footprint

F4 E}. Move Footprint Exactly
1 % Duplicate Footprint

¢2 BB Create Footprint Array Ctrish

F3 i:l Exchange Footprint(s)

= Select Layer Pair

Automatically Route All Footprints

Reset Unrouted
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‘=, Begin Track

_i Drag Segments, Keep Slope
[
; ,._'t Drag Segment

nterf_u.kicad_pch

E Duplicate Track [ .
[ \5.0mils)* = = Gl

#p Move Track Exactly M §
i
~

Create Track Array Clrl+M
S Break Track

a Select Working Layer

#— Change Segment Width

# %, Change Track Width

#"_ Select Track Width '

i Delete

Locked: Yes
+ Locked: Mo
i‘l‘ Get and Move Footprint T Track Locked: Yes
Autoroute b Track Locked: Ho
Center F4 Met Locked: Yes
Met Locked: No
@, zoomin . .

€, zoom out
G Redraw view

[@\ Zoom auto

1 @\ Zoom select v

Segment Length
10.795 mm [

! anam

PEE crid sel '
i:: Grid Select dx 137.160000 dy 93.980
]

e Menu podrgczne przy module

[::: Footprint US on Composant b

Automatically Route Footprint

q— Get and Move Footprint

Autoroute = select Layer Pair
\—\ Begin Track Automatically Route All Footprints
#\_ Select Track width § Reset Unrouted

a Select Working Layer

Center
@\ Zoomin
e'\ Zoom out

(¥ Redraw view

ﬁl Zoom auto

@\ Zoom select J

” Grid Select ¥

K Close
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Rozdziat 4

Implementacja schematu na obwodzie drukowa-
nym

4.1 Potaczenie schematu z obwodem drukowanym

Generally speaking, a schematic sheet is linked to its printed circuit board by means of the netlist file, which is normally generated
by the schematic editor used to make the schematic. Pcbnew accepts netlist files made with Eeschema or Orcad PCB 2. The netlist
file, generated from the schematic is usually missing the footprints that correspond to the various components. Consequently an
intermediate stage is necessary. During this intermediate process the association of components with footprints is performed. In
KiCad, CvPcb is used to create this association and a file named » . cmp is produced. CvPcb also updates the netlist file using
this information.

CvPcb can also output a Stuff file"» . st £ which can be back annotated into the schematic file as the F2 field for each component,
saving the task of re-assigning footprints in each schematic edit pass. In Eeschema copying a component will also copy the
footprint assignment and set the reference designator as unassigned for later auto-incremental annotation.

Pcbnew reads the modified netlist file . net and, if it exists, the . cmp file. In the event of a footprint being changed directly in
Pcbnew the . cmp file is automatically updated avoiding the requirement to run CvPcb again.

Refer to the figure of "Getting Started in KiCad"manual in the section KiCad Workflow that illustrates the work-flow of KiCad
and how intermediate files are obtained and used by the different software tools that comprise KiCad.

4.2 Procedura tworzenia podstaw obwodu drukowanego

Po stworzeniu potrzebnego schematu by rozpocza¢ pracg nad odwodem drukowanym nalezy:

» Stworzy¢ liste sieci uzywajac Eeschema.

* Assign each component in your netlist file to the corresponding land pattern (often called footprint) used on the printed circuit
using Cvpcb.

* Launch Pcbnew and read the modified Netlist. This will also read the file with the footprint selections.

Pcbnew will then load automatically all the necessary footprints. Footprints can now be placed manually or automatically on the
board and tracks can be routed.

4.3 Procedura aktualizacji obwodu drukowanego

Gdy schemat zostat zmieniony, nalezy ponownie wykonac¢ nastgpujace kroki:
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» Utworzy¢ nowa liste sieci uzywajac programu Eeschema.
* If the changes to the schematic involve new components, the corresponding footprints must be assigned using Cvpcb.

* Launch Pcbnew and re-read the modified netlist (this will also re-read the file with the footprint selections).

Pcbnew will then load automatically any new footprints, add the new connections and remove redundant connections. This
process is called forward annotation and is a very common procedure when a PCB is made and updated.

4.4 Odczytywanie listy sieci - tadowanie footprintow - Opcje

441 Okno obstugi listy sieci

P
Okno to jest dostgpne za pomoca polecenia ukrytego pod ikong NET

Footprint Selection Unconnected Tracks

@ Reference @ Keep Read Current Metlist
Timestamp Delete
= Close
Exchange Footprint  Extra Footprints
® Keep @ Keep Test Footprints
Change Delete

i Rebuild Board Connectivity
single Pad Nets

® Keep Save Messages to File
Delete

Dry run. Only report changes in message panel

Silent mode
Metlist File:
Shome/kicaduser/demos/finterf u/finterf wnet Browse
Messages
Filter: & All cave report to File...
4.4.2 Dostepne opcje
Footprint Selection Components and corresponding footprints on board link:

normal link is Reference (normal option Timestamp can be
used after reannotation of schematic, if the previous
annotation was destroyed (special option)

Exchange Footprint: If a footprint has changed in the netlist: keep old footprint
or change to the new one.

Unconnected Tracks Keep all existing tracks, or delete erroneous tracks
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Extra Footprints Remove footprints which are on board but not in the netlist.
Footprint with attribute Locked"will not be removed.
Single Pad Nets Remove single pad nets.

4.4.3 tadowanie nowych footprintow

With the GAL backend when new footprints are found in the netlist file, they will be loaded, spread out, and be ready for you to
place as a group where you would like.

- - -
CONBSO4—BO8200 o120 o0y, NFET Blloz

Dg e D7

0815-1X1T-57-F
DS i [m

| BASH16
il 1

[j D lNJ23_-"B 8.2v = g
D3 1

o0 0¢ =-|:‘5’

CDNBS04-B08200 ps2giy . BASS1A

*e® 90 5 4. 7uF, 100v T L2 P -
H

€O 220uf, E3v P4 i w2
BASSiG ianlilniis

With the legacy backend when new footprints are found in the netlist file, they will be automatically loaded and placed at
coordinate (0,0).

i1
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Domyslnie zostang one umieszczone na stosie na pozycji 0,0, z ktérego mozna je przesuna¢ w inne miejsca jeden po drugim.
Jednak lepszym rozwiazaniem jest ich automatyczne przeniesienie i roztozenie. W tym celu wymagane beda:

Aktywacja trybu Automatycznego przesuwania footprintéw ([:Z:I)

Przesunigcie kursora myszy w puste pole na obszarze roboczym i wywotanie podrgcznego menu:

[} Get and Move Footprint
* ] Unlock All Footprints

H Begin Track v Lock All Footprints

% select Track Width ’ 40 spread out All Footprints
a select Working Layer Spread out Footprints not Already on Board
@ Automatically Place All Footprints

e Automatically Place Mew Footprinkts
Q Zoomin
GL Zoom out
O Redraw view
[@ Zoom auto
(‘l Zoom select

o Lot
-=re Grid Select

A Close

Automatically Place Mext Footprints

E} Orient All Footprints

* Automatically Place New Footprints, if there is already a board with existing footprints.

* Automatically Place All Footprints, for the first time (when creating a board).
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Ponizej mozna zobaczy¢ przyktad dziatania pierwszego z tych polecen:

CIHA_ I

11
ME9MALE

P
S o) Sl
[ - [
PLFASTd | Stw_PUSH_ | | 5Y¥_PUSH || SW_FLSH

WEs — CONF_S

Ll . Fa

L3 4 m1Ea L COHLE T

PaT

TE L0 LIELD LOCE) LTS
e _Fur) M= PR
HIE = RS s ooeeds
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Rozdzial 5

Layers

5.1 Informacje podstawowe

Pcbnew can work with 50 different layers:

* Between 1 and 32 copper layers for routing tracks.

* 14 fixed-purpose technical layers:

— 12 paired layers (Front/Back): Adhesive, Solder Paste, Silk Screen, Solder Mask, Courtyard, Fabrication
— 2 standalone layers: Edge Cuts, Margin

* 4 auxiliary layers that you can use any way you want: Comments, E.C.O. 1, E.C.O. 2, Drawings

5.2 Setting up layers

To open the Layers Setup from the menu bar, select Design Rules — Layers Setup.

The number of copper layers, their names, and their function are configured there. Unused technical layers can be disabled.
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Layer Setup

Preset Layer Groupings Copper Layers Board Thickness
|Tmlayer5. parts on Front and Back :J z = | 116002 mm

Layers

F.Crtyd = Off-board, testing
F.Fab B  offboard, manufacturing
F.Adhes = Off-board, manufacturing
F.Paste = On-board, non-copper
F.5ilks = On-board, non-copper
F.Mask [ On-board, non-Copper
F.Cu signal =
B.cu signal =
B.Mask = On-board, non-copper
B.5ilks = On-board, nen-copper
B Paste [} On-board, non-copper
B.Adhes B  Offboard, manufacturing

©cancel o OK

5.3 Layer Description

5.3.1 Copper Layers

Copper layers are the usual working layers used to place and re-arrange tracks. Layer numbers start from O (the first copper layer,
on Front) and end at 31 (Back). Since components cannot be placed in inner layers (number 1 to 30), only layers number 0 and

31 are component layer.

The name of any copper layer is editable. Copper layers have a function attribute that is useful when using the external router
Freerouter. Example of default layer names are F.Cu and In0 for layer number 0.

Layers
F.Mask s On-board, non-copper
F.Cu signal =
B.Mask B s
) mixed
B.5ilks = s
B.Paste [ On-board, noncopper
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5.3.2 Paired Technical Layers

12 technical layers come in pairs: one for the front, one for the back. You can recognize them with the "F.6r "B."prefix in their
names. The elements making up a footprint (pad, drawing, text) of one of these layers are automatically mirrored and moved to
the complementary layer when the footprint is flipped.

The paired technical layers are:

Adhesive (F.Adhes and B.Adhes)
These are used in the application of adhesive to stick SMD components to the circuit board, generally before wave solde-
ring.

Solder Paste (F.Paste and B.Paste)
Used to produce a mask to allow solder paste to be placed on the pads of surface mount components, generally before
reflow soldering. Usually only surface mount pads occupy these layers.

Silk Screen (F.SilkS and B.SilkS)
They are the layers where the drawings of the components appear. That’s where you draw things like component polarity,
first pin indicator, reference for mounting, . ..

Solder Mask (F.Mask and B.Mask)
These define the solder masks. All pads should appear on one of these layers (SMT) or both (for through hole) to prevent
the varnish from covering the pads.

Courtyard (F.CrtYd and B.CrtYd)
Used to show how much space a component physically takes on the PCB.

Fabrication (F.Fab and B.Fab)
Footprint assembly (?).

5.3.3 Independant Technical Layers

Edge.Cuts
This layer is reserved for the drawing of circuit board outline. Any element (graphic, texts. ..) placed on this layer appears
on all the other layers. Use this layer only to draw board outlines.

Margin
Board’s edge setback outline (?).

5.3.4 Warstwy dla wlasnhego uzytku

These layers are for any use. They can be used for text such as instructions for assembly or wiring, or construction drawings, to
be used to create a file for assembly or machining. Their names are:

* Cmts.User - Warstwa przeznaczona na komentarze uzytkownika
* Ecol.User - Warstwa przeznaczona na komentarze dla wytwércy PCB
* Eco2.User - Warstwa przeznaczona na komentarze dla wytwércy PCB

* Dwgs.User - Warstwa przeznaczona na rysunki uzytkownika
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5.4 Wybor aktywnej warstwy

Wybor aktualnie aktywnej warstwy moze by¢ przeprowadzony na kilka sposobow:
» Uzywajac prawego panelu warstw (Menedzer warstw).

» Uzywajac listy rozwijanej na gérnym pasku narzedzi.

* Uzywajac menu podrgcznego (wywolywanego prawym klawiszem myszy).

* Using the + and - keys (works on copper layers only).

» Uzywajac klawiszy skrotéw.

5.4.1 Wybér z pomoca Menedzera warstw

Layer  Render

m B Flu
m B B.Cu
] Fdhes
B (8 B.Aches
m B Fraste
m B B.Paste
- F.Silks
m [ osis
w B FMask
m B B.Mack
B Dwos.lher
m By CmisUser
m B Ecol.User
m | B EcolUser

m | B EdpeCuts
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5.4.2 Wybér z pomoca dodatkowego paska narzedzi

BF.Cu(PgUp)

PaDn

e Adhes
HMF.Adhes
BB Paste
BF.Paste
WE.silks
WF.silks
B E.Mask
BF.Mask
Clowgs.User
B Cmits.User
MEco1.User
BlEco2.User
Eledge.Cuts

Za pomoca tej listy mozna bezposrednio wybraé¢ warstwe robocza.

Oprdcz tego lista ta wyswietla dodatkowo skréty klawiszowe przypisane niektérym warstwom.Hot keys to select the working

layer are displayed.

5.4.3 Wybdr z menu podrecznego

The Pop-up window opens a menu window which provides a choice for the working layer.

q, Get and Move Footprint

H Begin Track

*‘L Select Track Width

(A center
=




Pcbnew 38/135

Select Layer:

F.Cu B Adhes
B.Cu F.Adhes
B.Paste
F.Paste
B.Silks
F.5ilkS
B.Mask
F.Mask
Dwygs. User
Cmits.User
Ecol.User
W Ecoz.User
. Edge.Cuts

5.5 Wybodr warstw dla stawiania przelotek

W przypadku pracy w trybie Sciezek i autoroutingu, (aktywna jest ikona na gtéwnym pasku narzedzi), menu podreczne dostarcza
dodatkowych opcji zwiazanych z wyborem pary warstw, na ktérej stawiane beda przelotki:

[* End Tool

q. Get and Move Footprint T
H Begin Track ®
31 select Track width ,

= select working Layer

Select Layer Pair for Vias

Center F4
"& Foom in F1
'E'\ Zoom out F2
(¥ Redrawview F3
|'~?L Zoom auto Home
'E'\ Zoom select '
=% Grid select ’

& Close
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Po wybraniu polecenia Wybierz pare warstw, otworzy si¢ dodatkowe okno, gdzie bedzie mozna przypisa¢ wirtualnym warstwom
Gornej i Dolnej odpowiednie warstwy sygnatowe, ktére beda taczone za pomoca przelotek.

Select Copper Layer Pair:

Top/Front Layer Bottom/Back Layer
F.Cu F.Cu
B.Cu B.Cu
€ Cancel o OK

Przy umieszczaniu przelotki na warstwie roboczej (aktywnej), warstwa ta zostaje automatycznie przetaczona na jej alternatywna
warstwe w wybranej wczedniej parze warstw dla przelotek.

One can also switch to another active layer by hot keys, and if a track is in progress, a via will be inserted.

5.6 Uzywanie trybu wysokiego kontrastu

Tryb ten jest wltaczany za pomocg ikony ; E i (na lewym panelu opcji).

W trybie tym, aktywna warstwa jest wySwietlana swoim wilasnym kolorem, natomiast pozostale warstwy sa wySwietlane w
odcieniach szaroSci.

Zwykle taki tryb wyswietlania jest uzyteczny w dwoch przypadkach:
5.6.1 Warstwy miedzi w trybie wysokiego kontrastu

When a board uses more than four layers, this option allows the active copper layer to be seen more easily:

Tryb pracy normalnej (aktywna jest warstwa L1):
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5.6.2 Warstwy techniczne

The other case is when it is necessary to examine solder paste layers and solder mask layers which are usually not displayed.
W trybie wysokiego kontrastu zmienia si¢ wtedy sposéb wyswietlania pdl lutowniczych:

Tryb normalny (aktywna warstwa soldermaski na stronie gérnej):




Pcbnew 41 /135

Tryb wysokiego kontrastu (aktywna warstwa maski cynowania na stronie gérnej):

L00IAPGL20 ~

U9
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Rozdzial 6

Tworzenie i modyfikacja projektu obwodu druko-
wanego

6.1 Tworzenie ptytki

6.1.1 Rysowanie obrysu ptytki

It is usually a good idea to define the outline of the board first. The outline is drawn as a sequence of line segments. Select
Edge.Cuts as the active layer and use the Add graphic line or polygon tool to trace the edge, clicking at the position of each
vertex and double-clicking to finish the outline. Boards usually have very precise dimensions, so it may be necessary to use the
displayed cursor coordinates while tracing the outline. Remember that the relative coordinates can be zeroed at any time using
the space bar, and that the display units can also be toggled using Ctrl-U. Relative coordinates enable very precise dimensions to
be drawn. It is possible to draw a circular (or arc) outline:

1. Wybra¢ jedno z dostgpnych narzedzi Dodaj okrqg lub Dodaj tuk.
2. Klikna¢ w miejscu gdzie ma znaleZ¢ si¢ Srodek okregu lub tuku.
3. Poruszajac mysza ustawi¢ odpowiedni promien.

4. Zakonczy¢ rysowanie klikajac ponownie.

Notatka
The width of the outline can be adjusted in the Parameters menu (recommended width = 150 in 1/10 mils) or via the Options,
but this will not be visible unless the graphics are displayed in other than outline mode.

Przyktadowy rezultat moze wygladac tak:
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6.1.2 Using a DXF drawing for the board outline

As an alternative to drawing the board outline in Pcbnew directly, an outline can also be imported from a DXF drawing.
Using this feature allows for much more complex board shapes than is possible with the Pcbnew drawing capabilities.

For example a mechanical CAD package can be used to define a board shape that fits a particular enclosure.

6.1.2.1 Preparing the DXF drawing for import into KiCad

The DXF import capability in KiCad does not support DXF features like POLYLINES and ELLIPSIS and DXEF files that use
these features require a few conversion steps to prepare them for import.

A software package like LibreCAD can be used for this conversion.

As a first step, any POLYLINES need to be split (Exploded) into their original simpler shapes. In LibreCAD use the following

steps:

1. Open a copy of the DXF file.

2. Select the board shape (selected shapes are shown with dashed lines).

3. In the Modify menu, select Explode.

4. Press ENTER.
As a next step, complex curves like ELLIPSIS need to be broken up in small line segments that approximate the required shape.
This happens automatically when the DXF file is exported or saved in the older DXF R12 file format (as the R12 format does
not support complex curve shapes, CAD applications convert these shapes to line segements. Some CAD applications allow

configuration of the number or the length of the line segments used). In LibreCAD the segment length it generally small enough
for use in board shapes.

In LibreCAD, use the following steps to export to the DXF R12 file format:

1. In the File menu, use Save As...

2. In the Save Drawing As dialog, there is a Save as type: selection near the bottom of the dialog. Select the option Drawing
Exchange DXF R12.
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3.
4.

Optionally enter a file name in the File name: field.

Click Save

Your DXF file is now ready for import into KiCad.

6.1.2.2 Importing the DXF file into KiCad

The following steps describe the import of the prepared DXF file as a board shape into KiCad. Note that the import bahaviour is
slightly different depending on which canvas is used.

Using the "defaultéanvas mode:

. In the File menu, select Import and then the DXF File option.

In the Import DXF File dialog use Browse to select the prepared DXF file to be imported.

. In the Place DXF origin (0,0) point: option, select the placement of DXF origin relative to the board coordinates (the

KiCad board has (0,0) in the top left corner). For the User defined position enter the coordinates in the X Position and Y
Position fields.

In the Layer selection, select the board layer for the import. Edge.Cuts is needed for the board outline.

Click OK.

Using the OpenGL6r Cairoéanvas modes:

S A

. In the File menu, select Import and then the DXF File option.

In the Import DXF File dialog use Browse to select the prepared DXF file to be imported.

The Place DXF origin (0,0) point: option setting is ignored in this mode.

In the Layer selection, select the board layer for the import. Edge.Cuts is needed for the board outline.
Click OK.

The shape is now attached to your cursor and it can be moved around the board area.

Click to drop the shape on the board.

6.1.2.3 Example imported DXF shape

Here is an example of a DXF import with a board that had several elliptical segments approximated by a number of short line
segments:
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6.1.3 Odczytywanie listy sieci stworzonej na podstawie schematu

.\}‘-:"1

By wczytad liste sieci nalezy wybrac ikong [INE TP gléwnym pasku narzedzi. Otworzy sig¢ nastgpujace okno dialogowe:

@ Reference ® Keep read Current Metlist

Timestamp Delete
Close
] CRrimt EXIra FOoUprincs
& Keep & Keep Test Footprints
Change Delete
Rebuild Board Connectivity
& Pad
@ keep Save Messages to File
Delete

Dry run. Only report changes in message panel

Silent mode

Metlist File:

[home/Kicaduserfdemos/intert_ufinterd . net Browse

Filter: (& All Save report to file...
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If the name (path) of the netlist in the window title is incorrect, use the Select button to browse to the desired netlist. Then Read
the netlist. Any footprints not already loaded will appear, superimposed one upon another (we shall see below how to move them
automatically).

If none of the footprints have been placed, all of the footprints will appear on the board in the same place, making them difficult
to recognize. It is possible to arrange them automatically (using the command Global Spread and Place accessed via the right
mouse button). Here is the result of such automatic arrangement:

— e ——T—=

Notatka

If a board is modified by replacing an existing footprint with a new one (for example changing a 1/8W resistance to 1/2W) in
CvPcb, it will be necessary to delete the existing component before Pcbnew will load the replacement footprint. However, if a
footprint is to be replaced by an existing footprint, this is easier to do using the footprint dialog accessed by clicking the right
mouse button over the footprint in question.
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6.2 Poprawianie ptytki

Bardzo czgsto niezbedne jest poprawienie ptytki po dokonaniu zmian na schemacie.

6.2.1 Aby poprawki te przenies¢ rowniez na ptytke nalezy:

1. Stworzy¢ nowa liste sieci na podstawie zmodyfikowanego schematu. Jesli zostal dodany choéby jeden nowy element,
nalezy mu przypisaé footprint za pomoca CvPcb.

2. Na koniec wezytaé nowa listg sieci w programie Pcbnew.

6.2.2 Usuwanie nieprawidiowych sciezek

Pcbnew is able to automatically delete tracks that have become incorrect as a result of modifications. To do this, check the Delete
option in the Unconnected Tracks box of the netlist dialog:

Unconnected Tracks
& Keep

Delete

Mozna réwniez dokona¢ modyfikacji tych $ciezek manualnie (funkcja DRC pozwala na zidentyfikowanie takich Sciezek).

6.2.3 Usuwanie nadmiarowych elementow

Pcbnew can delete footprint corresponding to components that have been removed from the schematic. This is optional.

This is necessary because there are often footprints (holes for fixation screws, for instance) that are added to the PCB that never
appear in the schematic.

Dodatkowe footprinty:
|® Pozostaw

() Usuih

If the Extra Footprintséption is checked, a footprint corresponding to a component not found in the netlist will be deleted, unless
they have the option Lockedactive. It is a good idea to activate this option for "mechanical"footprints:

Mowe and Place
Free
Lock pads
& Lock module
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6.2.4 Modified footprints

If a footprint is modified in the netlist (using CvPcb), but the footprint has already been placed, it will not be modified by Pcbnew,
unless the corresponding option of the Exchange Footprint box of the netlist dialog is checked:

Exchange Footprint
® Keep
Change

Changing a footprint (replacing a resistor with one of a different size, for instance) can be effected directly by editing the footprint.

6.2.5 Opcje zaawansowane - wybor odciskow czasowych zamiast oznaczen

Sometimes the notation of the schematic is changed, without any material changes in the circuit (this would concern the refe-
rences - like R5, U4...).The PCB is therefore unchanged (except possibly for the silkscreen markings). Nevertheless, internally,
components and footprints are represented by their reference. In this situation, the 7Timestamp option of the netlist dialog may be
selected before re-reading the netlist:

Wybierz footprint biorge pod uwage:
(@) Oznaczenie

(") Znacznik czasowy

With this option, Pcbnew no longer identifies footprints by their reference, but by their time stamp instead. The time stamp is
automatically generated by Eeschema (it is the time and date when the component was placed in the schematic).

Ostrzezenie

@ Great care should be exercised when using this option (save the file first!). This is because the technique is complicated
in the case of components containing multiple parts (e.g. a 7400 has 4 parts and one case). In this situation, the time
stamp is not uniquely defined (for the 7400 there would be up to four - one for each part). Nevertheless, the time stamp
option usually resolves re-annotation problems.

6.3 Btyskawiczna zamiana footprintow umieszczonych na ptytce

Btyskawiczna zamiana footprintu (lub kilku identycznych footprintéw) na nowe footprinty jest czesto bardzo uzyteczna. Caty
proces jest bardzo prosty.

1. Nalezy klikna¢ na footprint jaki chcemy zmieni¢ by otworzy¢ okno z wtasciwos$ciami footprintu.

2. Activate Change Footprints.

5 Footprint Properties

Properties | 3D settings

palareres Change Footprint(s)
s Edit
Value Foatprint Editar
628128 Edit| Attributes Move and Place
@ Hormal Free
Side
® Top side mMormal+insert @ Lock pads

Bottom side Virkual Lock module
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Options for Change Footprint(s):

Change Footprint

Options
Component value @ cChange footprint of 'Us’ Export Footprint Association File
62812 Ly .
31— Change footprints "DIP-32__ 600 List Eaotprints
Component reference 4

Change Footprints having same value

us View Footprints
Update all Footprints of the board B

Current Footprint name (FPID)
DIP-32__600

Mew footprint name (FPID)
DIP-32__600

Messages:

Przy zmianach footprintéw dostgpne sa dodatkowe opcje:

* Change footprint of xx for the current footprint
* Change footprints yy for all footprints like the current footprint.

* Change footprints having same value for all footprints like the current footprint, restricted to components which have the
same value.

Update all footprints of the board for reloading of all footprints on board.
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Rozdziat 7

Footprint placement

7.1 Wspomaganie rozmieszczania footprintow
Whilst moving footprints the footprint ratsnest (the net connections) can be displayed to assist the placement. To enable this the

_—
icon ¥—? of the left toolbar must be activated.

7.2 Rozmieszczanie manualne

Select the footprint with the right mouse button then choose the Move command from the menu. Move the footprint to the
required position and place it with the left mouse button. If required the selected footprint can also be rotated, inverted or edited.
Select Cancel from the menu (or press the Esc key) to abort.

Here you can see the display of the footprint ratsnest during a move:
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The circuit once all the footprints are placed may be as shown:
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7.3 Automatic Footprint Distribution

Generally speaking, footprints can only be moved if they have not been "Fixed". This attribute can be turned on and off from the
pop-up window (click right mouse button over footprint) whilst in Footprint Mode, or through the Edit Footprint Menu.

As stated in the last chapter, new footprints loaded during the reading of the netlist appear piled up at a single location on the
board. Pcbnew allows an automatic distribution of the footprints to make manual selection and placement easier.

* Select the option "Footprint Mode"(Icon [:Z:I on the upper toolbar).

* W tym trybie podrgczne menu begdzie wygladaé dwojako:

If there is a footprint under the cursor:
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B, Get and move rootprin - _-
lohal d and Pla i Unlock all Footprints

\_\ Begin Track ’ s Lock All Footprints
#L Select Track width ’ l'l'b spread out All Footprints
= select working Layer Spread out Footprints not Already on Board
s) Automatically Place All Footprints
Center F4
Automatically Place New Footprints
@‘ Zoom in F1 Automatically Place Mext Footprints
& zoom out F4 1%y orient All Footprints

G Redraw view F3
(R zoom auto fome
@\ Zoom select v
""" Grid Select J
K Close

Jesli pod kursorem nie znajduje si¢ zaden footprint, menu podregczne ulegnie skréceniu:

11|I5]*: "— Grid: 1.2700 mm (50.00 mils) -

I . -
| m Footprint U5 on F.Cu

| ‘s Lock Footprint
Automatically Place Fookprink
q. Get and Move Footprink

. GlobalSpread and Place B 4 unlock All Footprints

H Begin Track w Lm Lock All Footprints

%\_ select Track width } .!. spread out All Footprints

== celect working Layer Spread ouk Footprints not Already on Board
Automatically Place All Footprints

Center F4q catly .
Automatically Place New Footprints

@‘ N F1 Automatically Place Next Fooltprints

e}\ Zoom out !Ey Orient All Footprints

(¥ Redraw view F
[CR Zoom auto Home
G}\ Zoom select

""‘ Grid Select

u"“] e Attributes Footprint 3iD-5hape
: Mormal DIP-32__ 600 unused_3
4N Close 360000 dy 63.500000 dist 107.193 mm

W obu przypadkach dostgpne sa nastgpujace polecenia:

* Spread out All Footprints allows the automatic distribution of all the footprints not Fixed. This is generally used after the
first reading of a netlist.

* Spread out Footprints not Already on Board allows the automatic distribution of the footprints which have not been placed
already within the PCB outline. This command requires that an outline of the board has been drawn to determine which
footprints can be automatically distributed.
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7.4 Automatic placement of footprints

7.4.1 Charakterystyka narzedzia do automatycznego rozmieszczania footprintow
The automatic placement feature allows the placement of footprints onto the 2 faces of the circuit board (however switching a
footprint onto the copper layer is not automatic).

It also seeks the best orientation (0, 90, -90, 180 degrees) of the footprint. The placement is made according to an optimization
algorithm, which seeks to minimize the length of the ratsnest, and which seeks to create space between the larger footprints with
many pads. The order of placement is optimized to initially place these larger footprints with many pads.

7.4.2 Przygotowanie pola edycji
Pcbnew can thus place the footprints automatically, however it is necessary to guide this placement, because no software can
guess what the user wants to achieve.

Przed wykonaniem automatycznego rozmieszczeni footprintéw nalezy:

» Stworzy¢ obrys ptytki (Moze by¢ nawet dos¢ skomplikowany, byle by obrys zostat zamkniety).
* Dokonaé recznego rozmieszczenia kluczowych footprintéw badz elementéw (Ztacz, otworéw montazowych. .. ).

* Similarly, certain SMD footprints and critical components (large footprints for example) must be on a specific side or position
on the board and this must be done manually.

* Having completed any manual placement these footprints must be "Fixed"to prevent them being moved. With the Footprint

Mode icon E:E:I selected right click on the footprint and pick "Fix Footprintén the Pop-up menu. This can also be done
through the Edit/Footprint Pop-up menu.

* Automatic placement can then be carried out. With the Footprint Mode icon selected, right click and select Glob(al) Move and
Place - then Autoplace All Footprints.

During automatic placement, if required, Pcbnew can optimize the orientation of the footprints. However rotation will only be
attempted if this has been authorized for the footprint (see Edit Footprint Options).

Usually resistors and non-polarized capacitors are authorized for 180 degrees rotation. Some footprints (small transistors for
example) can be authorized for +/- 90 and 180 degrees rotation.

For each footprint one slider authorizes 90 degree Rot(ation) and a second slider authorizes 180 degree Rot(ation). A setting of
0 prevents rotation, a setting of 10 authorizes it, and an intermediate value indicates a preference for/against rotation.

The rotation authorization can be done by editing the footprint once it is placed on the board. However it is preferable to set the
required options to the footprint in the library as these settings will then be inherited each time the footprint is used.

7.4.3 Interaktywnos$¢ automatycznego rozmieszczania footprintow
It may be necessary during automatic placement to stop (press Esc key) and manually re-position a footprint. Using the command
Autoplace Next Footprint will restart the autoplacement from the point at which it was stopped.

The command Autoplace new footprints allows the automatic placement of the footprints which have not been placed already
within the PCB outline. It will not move those within the PCB outline even if they are not "fixed".

The command Autoplace Footprint makes it possible to execute an autoplacement on the footprint pointed to by the mouse, even
if its fixed attribute is active.
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7.4.4 Uwagi koncowe
Pcbnew automatically determines the possible zone of placement of the footprints by respecting the shape of the board outline,
which is not necessarily rectangular (It can be round, or have cutouts, etc).

Jesli ptyta nie jest prostokatna, obrys musi by¢ zamknigty aby Pcbnew mogto okreslié, co jest w Srodku i to, co jest poza obrysem.
W ten sam sposéb, jesli na ptytce wystepuja wewngtrzne wycigcia, ich obrysy beda musialy by¢ réwniez zamknigte.

Pcbnew calculates the possible zone of placement of the footprints using the outline of the board, then passes each footprint in
turn over this area in order to determine the optimum position at which to place it.
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Rozdziat 8

Ustawienia i parametry trasowania sciezek

8.1 Opcje gtéwne

8.1.1 Dostep do gtéwnego okna narzedzia

Najwazniejsze ustawienia regut projektowych sa dostgpne z menu:

Design Rules Help

-

Design Rule:

% Layers Setup

-

i sa ustalane w oknie dialogowym wywotywanym poleceniem Reguly projektowe.

8.1.2 Opcje gtéwne
Current settings are displayed in the top toolbar.

Track: 0.432 mm (17.00 mils) * 2 | Via: 1.40 mm (55.0 mils)/ 0.64 mm (25.0 mils)* 2 % Grid: 1.2700 mm (20,00 mils)

8.2 Opcje gtéwne

The General options menu is available via the top toolbar link Preferences — General dialog.

Zoom 2.20
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| E:] Footprint Libraries wizard & 1
: \Jd Footprint Libraries Manager jits)* 2 ||

4 Configure Paths

3:-] 3D shapes Libraries Downloader
ﬂ Hide Layers Manager

.F,f:ﬂ Show Microwave Toolbar

i General

Display

&5 Language

iy ListCul
M8 mMacros # Edit Ho
{ﬁ Save Preferences {E Export
{ﬁ Load Preferences ﬂ import

Wywotanie tego polecenia spowoduje wyswietlenie okna z ustawieniami, a w nim szereg opcji (Nas w tej chwili interesuja te w
grupie Opcje):

General Settings

Coordinates Masimum links: 3 - Magnetic Pads
@ cCartesiancoordinates MNever

Polar coordinates Auto save (minutes): |10 - @ when creating tracks
Units Maximum undo items: | 0 : Always

Inches :

Rotation angle: 90.0 S
® Millimeters Mewver
c RO ® When creating tracks
ursor . .
B Enforce design rules when routing

® small cross Always

Full screen cursor [ Show ratsnest Panand Zoom

[ show footprint ratsnest B Center and warp cursor on zoom

Dt e Rrnarr i bracks B use middle mouse buttan to pan

Limit panning to scroll size
Limit tracks to 45 degrees

B Pan while moving object
B Limit graphic lines to 45 degrees
Advanced/Developer

B Use double segmented tracks Dump zone geametry to files when Filling

& cancel 7oK
Dla Sciezek dostgpne sa nastgpujace opcje:
o Sciezki tylko pod kaqtem 45 stopni: Pozwala na prowadzenie $ciezek tylko pod katem 0, 45 lub 90 stopni.

* Scietka z podwdjnym segmentem: Podczas tworzenia Sciezek, zostana wyswietlane dwa jej segmenty (jesli $ciezka nie jest
linig prosta).

* Automatyczne usuwanie ScieZek: Podczas tworzenia Sciezek, stare trasy nowo prowadzonych Sciezek zostang automatycznie
usunigte.

* Magnetic Pads: The graphic cursor becomes a pad, centered in the pad area.

Magnetic Tracks: The graphic cursor becomes the track axis.
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8.3 Klasy potaczen

Pcbnew allows you to define different routing parameters for each net. Parameters are defined by a group of nets.

 Grupa podobnych sieci jest zwana klasa polaczen.
* Na liScie zawsze musi si¢ znaleZ¢ klasa Default.

» Users can add other Netclasses.
Dla pojedynczej klasy mozna zdefiniowac:

* Szeroko$¢ Sciezki oraz rozmiar przelotek razem z rozmiarem wiercefi.
* Minimalng odlegto$¢ (clearance) jaka nalezy zachowa¢ pomigdzy polami lutowniczymi i §ciezkami (lub przelotkami).

* When routing, Pcbnew automatically selects the netclass corresponding to the net of the track to create or edit, and therefore
the routing parameters.

8.3.1 Ustawienia i parametry trasowania sciezek

The choice is made in the menu: Design Rules — Design Rules.

8.3.2 Edycja klas potaczen
Edytor klas potaczeni pozwala na:
* Dodawanie lub usuwanie klas potaczen.

» Ustawiania dla poszczegdlnych klas szczeg6lnych parametrow: odlegtosé, szerokos¢ Sciezek, rozmiar przelotek.

* Przypisywanie poszczeg6lnych sieci do utworzonej lub domyslnej klasy polaczen.




Pcbnew

59/135

: Design Rules Editor

Global Design Rules

MNet Classes Editor

MNet Classes:

Clearance Track width | Via Dia Via Drill uVia Dia uVia Drill

Default 0.4318 1397 0635 0508  0.127
Power 0.254 0.5588 1.524 0.635 0508 0127
Add Remove Move Up

Membership:

* (Any) *{Any) i

Het Class Met Class

Default Default
JEMH-OUT Default JEMH-OUT Default
JACK Default JACE Default
JAUTOFD- Default JAUTOFD- Default
JBITO Default JBITO Default
fBIT1 Default << Select all| /BT Default
/BIT2 Default JBIT2 Default
JBIT3 Default Select All>>  fBIT3 Default
[BIT4 Default /BIT4 Default
[BITS Default fBITS Default
JBITE Default JBITE Default
JBIT? Default JBITT Default
Messa gﬂ'ﬁ:

Current general settings:
Minimum value for tracks width: 0.2032 mm
Minimum value for vias diameter: 0.889 mm
Minimum value for microvias diameter: 0.508 mm

8.3.3 Edycja regut globalnych

Oprécz regut zwiazanych z klasami potaczert dostgpne sg tez reguly globalne. Dotycza one:

* Enabling/disabling Blind/buried Vias use.

 Enabling/disabling Micro Vias use.

e Minimum Allowed Values for tracks and vias.

Jesli jaka$ warto$¢ jest mniejsza niz minimalna warto$¢ okreslona tutaj, DRC wygeneruje btad. Drugi panel, w ktérym mozna

okresli¢ globalne reguly projektowe wyglada nastepujaco:
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x Design Rules Editor

Met Classes Editor | Global Design Rules

Via Options: Minimum Allowed Values:
Blind/buried Vias: Min track width (mm): | 0.2032
@ Do not allow blindburied vias

Allow blind/buried vias Minvia diameter (mm): |0.889

Minvia drill dia {mm):
Micro Vias: 0.508

@ Do not allow micro vias Min uvia diameter (mm): | 0.508

Allow micro vias Min uvia drill dia (mm): [ 427

Specific via diameters and track widths, which

can be used to replace default Netclass values

on demand, For arbitrary vias or track segments.
Custom Via Sizes: Custom Track Widths:
Drill value: a blank or 0 => default Netclass value

Diameter Drill width
via1 1.524 0.762 Track 1 0.381
Via2 Track 2 0.762
Via 3 Track 3
Via 4 Track 4
Via s Track 5
Via g Track 6
ViaT Track 7
Viag Track 8
Messages:
Current general settings: | oK
Minimum value for tracks width: 0.2032 mm
Minimum value for vias diameter: 0.889 mm & cancel

Minimum value for microvias diameter: 0.508 mm

This dialog also allows to enter a Stockof tracks and via sizes.
When routing, one can select one of these values to create a track or via, instead of using the netclass’s default value.

System taki jest szczeg6lnie uzyteczny, gdy na krétkim odcinku bedzie wymagana inna szeroko$¢ trasowanej Sciezki (np. w
przypadku przeprowadzania Sciezek pomiedzy punktami lutowniczymi).

8.3.4 Parametry minimalne przelotek
Pcbnew obstuguje trzy typy przelotek:

* Through vias (usual vias).
* Przelotki Slepe (blind) lub zagrzebane (buried).

* Mikroprzelotki, podobne do przelotek zagrzebanych ale ograniczone do zewngtrznych warstw i najblizszych im warstw sasied-
nich. Sa one przeznaczone do taczenia uktadéw montowanych w technologii BGA z najblizsza warstwa wewngtrzna. Rozmiar
takich przelotek jest bardzo maly, a otwory sa z reguty wykonywane laserowo.

Domyslnie, wszystkie przelotki maja ten sam rozmiar odwiertu.

This dialog specifies the smallest acceptable values for via parameters. On a board, a via smaller than specified here generates a
DRC error.
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8.3.5 Parametry minimalne sciezek

Okresla minimalng, akceptowalng szeroko$¢ Sciezki. Na ptytce, mniejsze szerokoSci Sciezek niz okre$lone tutaj wygeneruja btad

DRC.

8.3.6 Wiasne rozmiary sciezek

One can enter a set of extra tracks and/or via sizes. While routing a track, these values can be used on demand instead of the

Via 1
Via 2
Via 3
Via 4
Via s
Via 6
ViaT

i @

values from the current netclass values.

Specific via diameters and track widths, which
can be used to replace default Metclass values
on demand, For arbitrary vias or track segments.

Custom Via Sizes:

Drill value: a blank or 0 => default Netclass value

Dlameter
1.524

8.4 Przykiady i typowe rozmiary

8.4.1

Szerokosci sciezek

0.762

Drill

Custom Track Widths:

Track 1
Track 2

width
0.381
0.762

e m—

Track 4
Track 5
Track 6
Track 7

Trurk o

Uzyj najwigkszej mozliwej warto$ci, zgodnie z minimalnymi rozmiarami podanymi tutaj:

Units CLASS 1 CLASS 2 CLASS3 CLASS 4 CLASS 5
mm 0.8 0.5 0.4 0.25 0.15
mils 31 20 16 10 6

8.4.2 Przeswit pomiedzy sciezkami
Units CLASS 1 CLASS 2 CLASS3 CLASS 4 CLASS 5
mm 0.7 0.5 0.35 0.23 0.15
mils 27 20 14 9 6

Zwykle, minimalny prze§wit jest bardzo podobny do minimalnej szerokosci $ciezki.

8.5 Przykiady stosowanych regut projektowych

8.5.1

¢ Clearance: 0.35 mm (0.0138 inches).

e Track width: 0.8 mm (0.0315 inches).

* Pad diameter for ICs and vias: 1.91 mm (0.0750 inches).

Prosty - stosowanych w amatorskich PCB
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 Pad diameter for discrete components: 2.54 mm (0.1 inches).

¢ Ground track width: 2.54 mm (0.1 inches).

ot BB Largeur
Diamétre: iR N O 8mm [->315)
2.54mim [=>T000F oL g T

; Riam

o L A S S

soation G i 2 6Amm (->1000)

8.5.2 Standard

¢ Przeswit: 0.35mm (0.0138 cali).
e Szerokos¢ Sciezki: 0.5mm (0.0127 cala).

» Pad diameter for ICs: make them elongated in order to allow tracks to pass between IC pads and yet have the pads offer a
sufficient adhesive surface (1.27 x 2.54 mm -— 0.05 x 0.1 inches).

¢ Vias: 1.27 mm (0.0500 inches).
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Dim :1,27x2,54 [->500:<1000)

Lafgeur
0.5mm [->197]

8.6 Manualne trasowanie sciezek

Manual routing is often recommended, because it is the only method offering control over routing priorities. For example, it is
preferable to start by routing power tracks, making them wide and short and keeping analog and digital supplies well separated.
Later, sensitive signal tracks should be routed. Amongst other problems, automatic routing often requires many vias. However,
automatic routing can offer a useful insight into the positioning of footprints. With experience, you will probably find that the
automatic router is useful for quickly routing the obvious tracks, but the remaining tracks will best be routed by hand.

8.7 Pomoc w trasowaniu sciezek
Pcbnew oferuje pare utatwienl przy trasowaniu manualnym. Moze na przyktad wyswietlaé potaczenia wspomagajace (ratsnest),

{' -
jesli opcja = ha lewym panelu jest aktywna.

The button i } allows one to highlight a net (click to a pad or an existing track to highlight the corresponding net).

The DRC checks tracks in real time while creating them. One cannot create a track which does not match the DRC rules. It is
possible to disable the DRC by clicking on the button. This is, however, not recommended, use it only in specific cases.

8.7.1 Trasowanie Sciezek

A track can be created by clicking on the button bl- A new track must start on a pad or on another track, because Pcbnew
must know the net used for the new track (in order to match the DRC rules).
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When creating a new track, Pcbnew shows links to nearest unconnected pads, link number set in option "Max. Links"in General
Options.

End the track by double-clicking, by the pop-up menu or by its hot key.

E Select Layer and Place Through Via

>< Switch Track Posture

_%1,_' Select Track width

1 Delete

r Set Flags

8.7.2 Przesuwanie i przecigganie sciezek

When the button \is active, the track where the cursor is positioned can be moved with the hotkey M. If you want to drag
the track you can use the hotkey G.

8.7.3 Wstawianie przelotek
Przelotki moga by¢ umieszczane tylko podczas trasowania $ciezek:

* Z wykorzystaniem opcji Wstaw przelotke z menu podregcznego.
* By the hotkey V.

* Automatycznie, je§li podczas trasowania zostaje zmieniona warstwa sygnatowa za pomoca odpowiednich klawiszy skrotow.
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8.8 Wybor/Edycja szerokosci sciezek oraz rozmiaru przelotek

When clicking on a track or a pad, Pcbnew automatically selects the corresponding Netclass, and the track size and via dimensions

are derived from this netclass.

As previously seen, the Global Design Rules editor has a tool to insert extra tracks and via sizes.

e List rozwijanych na gérnym pasku narzedzi.

* Gdy przycisk \ jest aktywny, biezaca szeroko$¢ Sciezki moze zosta¢ wybrana z menu podrgcznego, wybierajac podmenu

Wybierz szerokos¢ Sciezki.

 Dlatego uzytkownik moze korzysta¢ z domys$lnych wartosci z klas potaczen, lub w razie potrzeby okreslonej wartosci.

8.8.1 Wybor szerokosci sciezek i rozmiaru przelotek z paska narzedzi

Track: 0.432 mm (17.00mils) * 2 | Via: 1.40 mm (55.0 mils)/ 0.64 mm (25.0 mils) * 2 % Grid: 1.2700 mm (50.00 mils) = Zoom 2.20

Track: 0.432 mm (17.00 mils) * =

» INETTR,

Track width selection. The symbol * is a mark for default Netclass
value selection.

Track: 0.432 mm (17.00 mils) *

| Track: 0.762 mm {30.00 mils)

saae
e

Wia: 1.40 mm (55.0 mils)/ 0.64 mm {25.0 mils} * >

WVia: 1.40 mm (55.0 mils)/ 0.64 mm (25.0 mils) *

Selecting a specific track width value. The first value in the list is
always the netclass value. Other values are tracks widths entered from
the Global Design Rules editor.

Via size selection. The symbol * is a mark for default Netclass value
selection.

Via: 1.52 mm (60.0 mils)/ 0.76 mm (30.0 mils)

Selecting a specific via dimension value. The first value in the list is
always the netclass value. Other values are via dimensions entered
from the Global Design Rules editor.

When enabled: Automatic track width selection. When starting a track
on an existing track, the new track has the same width as the existing
track.

Grid: 1.2700 mm (50.00 mils) =

E— .
[

Grid size selection.

Zoom 2.20 -

sibles

Zoom selection.
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8.8.2 Uzywanie menu podrecznego

One can select a new size for routing, or change to a previously created via or track segment:

a celect Working Layer

# Change Segment width B
; Change Track width il
#H_ celect Track widt Auto Width
- selech Track Width d
« Track 0.4318 mm uses MetClass
i Delete " Track 0.381 mm

Track 0.762 mm
#_t:u Edit All Tracks and Vias -
r <ot Fl «~ Via 1.397 mim, drill 0.635 mm uses NetClass
ael Flags B 1
- Via 1.524 mm, drill 0.762 mm

If you want to change many via (or track) sizes, the best way is to use a specific Netclass for the net(s) that must be edited (see
global changes).

8.9 Edycjai korekcja sciezek

8.9.1 Zmiana trasy Sciezki

W wielu przypadkach zmiana prowadzenia Sciezki jest wystarczajaca.

Ponizszy rysunek przedstawia $ciezke w trakcie tworzenia nowej trasy:

Gdy nowa $ciezka zostanie zakoriczona:
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Pcbnew will automatically remove the old track if it is redundant.

8.9.2 Zmiany globalne $ciezek i przelotek

Czasami zachodzi potrzeba, by w zaprojektowanej ptytce poprawié niektére Sciezki lub przelotki. W przypadku duzej iloSci
zmian, modyfikacja krok po kroku bytaby czasochtonna. Pcbnew umozliwia jednak zautomatyzowanie tego procesu z pomoca
polecenia Edycja rozmiaréw wszystkich ScieZek 1 przelotek dostgpna z menu podrecznego:

E Select Working Layer
#— Change Segment Width
%1._ Change Track Width
%1,_' Select Track wWidth
1 Delete .

r Setk Flags ;

El_: Get and Move Footprint

Pojawiajace si¢ wtedy okno dialogowe pozwala na zmiany globalne $ciezek i/lub przelotek dla:
* Biezacej sieci.

¢ Dla catej ptytki.
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Global Edition of Tracks and vias

Current Settings:

Current Met: MALD
Current MetClass: Default

Track size WVia diameter Wiadrill wWVia size | uvia Drill

Hetclass value | 0.4318 mm 1.397mm  0.635mm  0.508 mm | 0.127 mm
Current value  Default Default 0.635mm  Default Default

Global Edition Option:

@ Set tracks and vias of the current Net to the Netclass value
set all tracks and vias to their Netclass value
' Set all vias (no track) to their Metclass value
set all tracks (no via) to their Metclass value

€ cancel o OK
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Rozdzial 9

Router Interaktywny

The Interactive Router lets you quickly and efficiently route your PCBs by shoving off or walking around items on the PCB that
collide with the trace you are currently drawing.

Wspierane tryby sa nastgpujace:

 Podswietlanie kolizji, gdzie nastgpuje podSwietlenie wszystkich kolizyjnych obiektéw za pomoca jasnozielonego koloru, oraz
wskazanie miejsc naruszefi dozwolonego prze§witu pomigdzy nimi.

* Rozsuwanie, gdzie nastgpuje proba wypchnigcia wszystkich elementéw kolidujacych z biezaco trasowang Sciezka.

* Omijanie, gdzie nastgpuje préba ominigcia przeszkdd poprzez ich otaczanie/omijanie.

9.1 Konfiguracja

Przed uzyciem Routera Interaktywnego, nalezy ustawié dwie rzeczy:

* Przeswit. By ustawié przeswit nalezy otworzy¢ okno dialogowe Regufly Projektowe i sprawdzi¢ czy przynajmniej domyslne
warto$ci przeswitu sg poprawne.
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Edytor klas polaczen | Reguly globalne
Klasy polgczeri:
Przeswit Szerokosé sciezki| Srednica pﬂehllri‘ﬂhmir przelotki Srednica mikroprzelotki| Otwér mikroprzelotki
Default 02032 02032 0,289 0,635 0,508 0,127
pwr 0,228 0,2286 0,339 0,635 0,508 0,127
Dodaj | | Usuri ‘ | Przesuri w gére
Lista powigzari:
* (Any) vl |* tAny) v
Sie¢ Klasa e Sie¢ Klasa s
Default Default
+5V Default +5V Default
/ESVIDEQ-RVB/BLUE Default JESVIDEOQ-RVB/BLUE Default
/ESVIDEQ-RVE/BLUE_IN Default JESVIDEQ-RVB/BLUE_IN Default
/ESVIDEQ-RVB/DPCD Default A /ESVIDEQ-RVE/DPCD Default
/ESVIDEQ-RVE/DPC1 Default P JESVIDEQ-RVE/DPCH Default
/ESVIDEQ-RVE/DPC2 Default JESVIDEQ-RVB/DPC2 Default
/ESVIDEQ-RVE/DPC4 Default << Wybierz wszystkie JESVIDEQ-RVB/DPC4 Default
/ESVIDEQ-RVE/DPC3 Default JESVIDEQ-RVE/DPCS Default
/ESVIDEQ-RVB/DPCT Default Wybierz wezystiie »> | | /ESVIDEO-RVE/DPCT Default
/ESVIDEQ-RVB/GREEN Default JESVIDEQ-RVE/GREEM Default
/ESVIDEQ-RVE/GREEN_IN  Default JESVIDEQ-RVE/GREEM_IN ~ Default
/ESVIDEQ-RVB/OE_RVB- Default /ESVIDEQ-RVB/QE_RVE- Default
/ESVIDEQ-RVE/PCAD Default JESVIDEQ-RVE/PCAD Default
/ESVIDEQ-RVB/PCAZ Default JESVIDEQ-RVB/PCAZ Default
/ESVIDEQ-RVE/RDCDA- Default JESVIDEQ-RVE/RDCDA- Default
JESVINEN_PVR/REE. Nefanl Y JECUINEN_RUR FREE. Nefanlk =
Wiadomesci:
Biezace ustawienia gltéwne: =
Minimalna wartos¢ dla szerokosci Sciezek: 0,2032 mm
Minimalna warto$¢ dla Srednicy przelotek: 0,889 mm
Minimalna warto¢ dla srednicy mikroprzelotek: 0,508 mm "

* Wiaczy¢ tryb OpenGL poprzez wywotanie polecenia Przefqcz na tryb OpenGL z menu Widok lub przez nacisnigcie klawisza

F11.
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Widok | Doda) Trasowanie Ustawienia Wy

Powieksz Alt+F1

Pomnigjsz Alk+F2 |

Dopasuj do ekranu Home

Odswiez widok F3

Widok 3D

Lista Sieci

VE 2P 08

Przetacz na tryb domysiny Fo9

%

Przetacz na tryb OpenGL F11

%

& Przelacz na tryb Cairo F12

9.2 Trasowanie sSciezek

By aktywowac¢ router nalezy nacisnaé przycisk Router Interaktywny \_\ Iub klawisz X. Kursor zmieni swa postaé, a nazwa
wybranego narze¢dzia pojawi si¢ na pasku statusu.

By rozpoczaé Sciezke nalezy kliknaé na dowolnym elemencie (polu lutowniczym, $ciezce lub przelotce) lub przez ponowne
naci$nigcie klawisza X w czasie gdy kursor myszy znajdowac si¢ bedzie nad tym elementem. Nowa Sciezka uzyje nazwy sieci
takiej jak poczatkowy element. Klikajac lub wciskajac X w pustym miejscu rozpocznie Sciezke, ale nie bgdzie ona posiadaé
przypisanej nazwy sieci.

Move the mouse to define shape of the track. The router will try to follow the mouse trail, hugging unmovable obstacles (such
as pads) and shoving colliding traces/vias, depending on the mode. Retreating the mouse cursor will cause the shoved items to
spring back to their former locations.

Klikajac na polu/$ciezce/przelotce nalezacej do tej samej sieci konczy trasowanie. Klikajac w pustym miejscu koficzy poprzedni
segment i rozpoczyna nowy od tego miejsca.

By zatrzymac trasowanie i anulowaé wszystkie zmiany (rozsunigcie Sciezek, przelotek, itd.), nalezy nacisnaé Esc.
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Naciskajac V lub wybierajac Wstaw przelotke na wylot z menu kontekstowego podczas trasowania dotacza przelotke na koncu
prowadzonej Sciezki i pozwala ja przesuwaé. Naciskajac ponownie V mozna pozby¢ si¢ przelotki na koncu $ciezki. Kliknigcie
stawia taka przelotke w miejscu kliknigcia, a trasowanie jest kontynuowane (ale na innej warstwie).

Naciskajac klawisz / lub wybierajac Przetqcz nachylenie sciezki z menu kontekstowego zmienia sposéb zatamania dwéch sasia-
dujacych ze soba segmentéw gdy punkt poczatkowy i koncowy prowadzonej $ciezki nie leza w tej samej linii.

Notatka
Domysinie router przycigga $ciezki do centralnych punktéw/osi pozostatych obiektéw. Przycigganie mozna wytaczyé przytrzy-
mujgc Shift podczas trasowania lub wyboru poszczeg6lnych elementéw.

9.3 Ustawianie szerokosci sciezek i rozmiaru przelotek

Istnieje kilka mozliwosci wczesniejszego wyboru rozmiaru $ciezki/przelotki lub zmiany tego rozmiaru podczas trasowania:

» Uzywajac domyslnych skrotéw klawiszowych.
* Naciskajac klawisz W lub za pomoca polecenia Wiasny rozmiar Sciezki z menu kontekstowego 1 wpisujac ten rozmiar.
* Wybra¢ z listy wczesniej zdefiniowanych rozmiaréw poleceniem Wybierz szerokos¢ sciezki z menu kontekstowego.

» Aktywujac opcje UZyj poczatkowej szerokosci Sciezki z listy Wybierz szerokos¢ Sciezki w menu, by automatycznie rozpoczac
nowa Sciezke o szerokosci takiej samej jak potaczony z nia element.

9.4 Przeciaganie

Router umozliwia przeciaganie segmentéw, zalaman Sciezek i przelotek. By przeciagnaé element, nalezy kliknaé¢ na niego
z wcisnigtym klawiszem Ctrl, najecha¢ na niego i nacisnaé G lub wybraé polecenie Przeciqgnij Sciezke/Przelotke z menu
podrecznego. Zakoriczy¢ przeciaganie mozna poprzez ponowne kliknigcie lub uzycie klawisza Esc.

9.5 Opcje

The router behavior can be configured by pressing E or selecting Routing Options from the context menu while in the Track
mode. It opens a window like the one below:

Dostgpne opcje to:




Pcbnew 73/135

Tryb

) Podswietl migjsca kolizji
) Rozsuwaj

@ Omijaj przeszkody

Pokaz najlepsza opcje

Opcje

Rozsuwaj przelotki

[ Przeskakuj ponad przeszkodami
Usuwaj nadmiarowe Sciezki
Automatycznie zweza

[V] Wygtadzaj przeciagane segmenty
[ Zezwal na taranie zasad DRC

Proponuj zakonczenie Sciezki

Glebokosc optymalizacji Niska Wysoka

ok || Anuj |

Tryb - Wybiera tryb w jaki sposéb router ma ostugiwac naruszenia DRC (rozpycha¢, omija¢, itd.)

Rozsuwaj przelotki - gdy opcja jest wylaczona, przelotki sa traktowane jako obiekty zablokowane i beda omijane nizeli
rozsuwane.

Przeskakuj ponad przeszkodami - gdy opcja jest wltaczona, router bedzie prébowat przesuwac kolidujace $ciezki znajdujace

si¢ przed trwalymi przeszkodami (np. polami lutowniczymi), niz z powrotem 6dzwierciedla¢"miejsca kolizji

Usuwaj nadmiarowe Sciezki - gdy opcja jest wlaczona, petle podczas trasowania (np. gdy nowa Sciezka wyglada na nowa
droge potaczenia juz istniejacego, poprzednie polaczenie zostanie usunigte). Usuwanie petli dziata tylko lokalnie (tylko po-
miedzy poczatkiem a koficem biezaco trasowanej Sciezki).

Automatycznie zwezaj - gdy opcja jest wiaczona, router bedzie sig starat przechodzi¢ pomiedzy polami/przelotkami w sposéb
nienaruszajacy zasad, unikajac ostrych katéw i nieréwnych kacikéw Sciezek.

Wygladzaj przeciagane segmenty - gdy opcja jest wiaczona, router bedzie probowat taczy¢ niektére segmenty w ciagte
Sciezki by wyeliminowac ich fragmentacjg¢ (dla tatwego ich przeciagania).

Zezwdl na famanie zasad DRC (tylko w trybie Podswietl miejsca kolizji) - pozwala na zestawienie trasowanego potaczenia,
nawet gdy narusza to zasady DRC.

Glebokos¢ optymalizacji - okresla ile czasu router moze poswigci¢ na optymalizacje trasowanych/rozsuwanych $ciezek. Diuz-
szy czas pozwala na lepszy routing (lecz wolniejszy), mniejszy czas daje szybsze efekty podczas trasowania, ale pojawiaja si¢
nieréwne Segmenty.
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Rozdziat 10

Tworzenie wypeitnionych stref

Strefy wypelien definiowane sa za pomoca obrysu (zamknigtego wielokata) i moga zawieraé przestrzenie niewypelnione (za-
mknigte wielokaty wewnatrz obrysu). Strefy mozna umieszcza¢ zarowno na warstwach sygnatowych jak i technicznych.

10.1 Tworzenie wypetnionych stref na warstwach sygnatowych (miedzi)

Pad (and track) connections to filled copper areas are checked by the DRC engine. A zone must be filled (not just created) to
connect pads. Pcbnew currently uses track segments or polygons to fill copper areas.

Each option has its advantages and its disadvantages, the main disadvantage being increased screen redraw time on slower
machines. The final result is however the same.

For calculation time reasons, the zone filling is not recreated after each change, but only:

* Wydaniu polecenia wypelnienia strefy.

* When a DRC test is performed.

Copper zones must be filled or refilled after changes in tracks or pads are made. Copper zones (usually ground and power planes)
are usually attached to a net.

Dlatego tez, przy tworzeniu strefy nalezy:

* Select parameters (net name, layer...). Turning on the layer and highlighting this net is not mandatory but it is good practice.
¢ Create the zone limit (If not, the entire board will be filled.).

¢ Wypehic strefe.

Pcbnew tries to fill all zones in one piece, and usually, there will be no unconnected copper blocks. It can happen that some areas
remain unfilled. Zones having no net are not cleaned and can have insulated areas.

10.2 Tworzenie stref na warstwach sygnatowych

10.2.1 Tworzenie krawedzi strefy

Aby narysowac strefg nalezy uzy¢ narzgdzia ukrytego pod ikong @h. Warstwa aktywna w tym wypadku musi by¢ jedna z
warstw sygnatowych (miedzi). Gdy kliknie si¢ na obszarze roboczym w miejscu gdzie ma zaczyna¢ si¢ obrys strefy, otworzy si¢
okno dialogowe z opcjami strefy:
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Zone Properties

3

Laver: Met: Met Filkering
B “omiposant net = Diisplay:
B soudure
WiCo = |Sh|:|w all (advanced)  w |
N-000001 46
M-00000145 Hidden net Filker:
JPC-86 |N_* |
IREFG
[REFS N o
IREF4 Wisible net filker:
JREF11 |* |
TPC-\WR
JPC-RST "
IFC-RD v [ Apply Filkers ]
DM ERI S
Settings
Clearance {mm}: Pad connection: Priority level: Cutline slope:
e
|El.5EIED | |Therma| relief w | - |F\.r|:|itrar\,-' w |
Minimumn widkh () Thermal Relisfs Fill mode: Cutline style:
Pal A
|':"254I3 | Antipad cearance {mm): | Shrgen | |HE"5':""3CI b |
Corner smoothing: |D'5E|E“:I | Segments [ 360 deg:
16 L
|Chamfer v | Spoke width (rarm): | |
Chamfer distance (mm): |D'5DE“:I |
2.9997 |
[ Export Settings to Other Zones ] [ (o] 3 l [ Cancel

Mozna tu ustali¢ parametry dla rysowanej strefy:

e Net

* Layer

* Opcje wypetienia

* Opcje otaczania pol lutowniczych

* priorytet,

Draw the zone limit on this layer. This zone limit is a polygon, created by left-clicking at each corner. A double-click will end

and close the polygon. If the starting point and ending point are not at the same coordinate, Pcbnew will add a segment from the
end point to the start point.

Notatka

+ Kontrola DRC jest aktywna podczas tworzenia obrysu strefy.

+ A corner which creates a DRC error will not be accepted by Pcbnew.

In the following image you can see an example of a zone limit (polygon in thin hatched line):
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10.2.2 priorytet,

Czasem mala strefa wypetnienia musi zostaé utworzona wewnatrz innej wigkszej strefy wypetnienia.
This is possible if the small zone has a higher priority level than the large zone.

Level setting:
Pricrity lewel:
L %
r—-1l 1

Przyktadowo. Na rysunku ponizej znajduja si¢ dwie strefy. Pierwsza z nich - zewnetrzna - ma priorytet ustawiony na wartos¢ 0,
druga za$ - wewngtrzna - ma ustawiony priorytet ustawiony na warto$¢ 5:
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Po wypetnieniu stref, beda one wygladaé nastgpujaco:

10.2.3 Wypetnianie strefy

When filling a zone, Pcbnew removes all unconnected copper islands. To access the zone filling command, right-click on the

edge zone.

J Create Corner

Q. Get and Move Foolprint T i Drag Outline Segment
@ Fill or Refill All Zones B @ Add Similar Zone
ﬁ! Remave Filled Areas in All Zones Ctrl+8 m Add Cutout Area

I ‘ Duplicate Zone Onko Layer
g Select Working Layer

AR . @ Fill Zone

@1 Remove Filled Areas in Zone
@\ Zoom in Fi
Ql' Move Zone
€, zoom out
ﬁ,. Move Zone Exactly
G Redraw view F3
# Edit Zone Properties
QA zoom auto Home
@, zoom select .| Il Delete Zone Outline
£37; Grid Select " | Layer Corners Fill Mode Hatch Lin
L B.Cu 4 Polygons 697
K Close

0000 dx 81.280000 dy 53.340000 dist 97.2

Z menu podrecznego wybraé polecenie Wypelnij strefe. Ponizszy rysunek pokazuje rezultat jaki uzyskamy po wydaniu tego
polecenia:
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Jak widaé wolne obszary wewnatrz obrysu zostaly wypetnione jednolita ptaszczyzna. Mozna jednak zauwazyé, ze w obrysie
strefy znalazly si¢ tez pola ktére nie zostaly wypetnione. Dzieje si¢ tak dlatego, ze pola te nie maja mozliwosci potaczy¢ si¢ z
reszta strefy:

* Jedna z przeszkdd jest Sciezka przechodzaca przez dwie przeciwleglte krawedzie.

* Nie ma tez zadnego punktu taczacego ten obszar z pozostatym.

Notatka

W strefie mozna utworzy¢ wiele podstref zwanych strefami odcietymi, w ktérych mozna wkluczy¢ wypetnienia (cut-outs). Poni-
zej prosty przyktad:
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10.3 Opcje wypetnienia

Settings

Clearance (" Pad connection: Fill mode: Outline slope:

0.0200 Thermal relief w | | Polygon w | | Arbitrary w
Minirmum width §" Thermal Reliefs Segments | 360 deg:  Dutline skyle:

0.0100 16 % | |Hatched w

Antipad clearance ("
0.0z00

Spoke width ("
0.0z00

When you fill an area, you must choose:

* Wybrac tryb wypetnienia (Wielokat, Segment).
* Wybrac przeswit dla strefy i minimalna szeroko$¢ wypetnienia.
* Wybra¢ tryb taczenia p6l lutowniczych ze strefag wewnatrz strefy (Brak, Petny, Potqczenie termiczne).

* Thermal relief parameters.

10.3.1 Wybrac tryb w jakim pokazywany jest obrys strefy.

Strefy moga zosta¢ wypelnione za pomoca wielokatéw lub segmentéw. Rezultat jest ten sam. Jesli jednak beda problemy z
trybem wielokatéw (wolne od§wiezanie widoku) lepiej uzy¢ trybu z wypetnieniem w postaci segmentow.

10.3.2 Przeswity oraz minimalna grubos¢ miedzi

Dobrym wyborem jest ustawienie przeswitu dla strefy nieco wigkszego niz siatka jaka uzywana jest przy trasowaniu potaczen.
Minimalny szeroko$¢ wypetnienia ogranicza mozliwos¢ tworzenia zbyt matych ptaszczyzn w obrebie strefy.

Ostrzezenie
Jesli wartos¢ ta jest zbyt duza, mate ksztalty jak odcinki tgcza termicznego moga nie by¢ rysowane.

10.3.3 Opcje otaczania pol lutowniczych

Pola lutownicze nalezace do tej samej sieci co strefa moga zosta¢ dotaczone lub wyltaczone ze strefy, albo potaczone ze strefa za
pomoca tacz termicznych.

* Jesli pola zostang dotaczone to mozna napotkaé trudnosci przy lutowaniu badz rozlutowywaniu takich p6l.
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¢ If excluded, the connection to the zone will not be very good.

— The zone can be filled only if tracks exists to connect zone areas.
— Pads must be connected by tracks.

¢ A thermal relief is a good compromise.

— Pad is connected by 4 track segments.
— The segment width is the current value used for the track width.
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10.3.4 Thermal relief parameters

Thermal Reliefs

Antipad clearance (")
0.0200

Spoke width (")
0.0200

Te dwie opcje przeznaczone sa do okreslenia szerokosci wolnego pola otaczajacego pola lutownicze w przypadku taczy termicz-
nych:

E Copper width _ﬁ

_—-'f--_ B Ty
AntiPad Size

10.3.5 Wybor parametrow
The copper width value for thermal reliefs must be bigger than the minimum thickness value for the copper zone. If not, they
cannot be drawn.

Additionally, a too large value for this parameter or for antipad size does not allow one to create a thermal relief for small pads
(like pad sizes used for SMD components).

10.4 Dodawanie strefy odcietej wewnatrz strefy wypetnionej

Strefa odcigta musi by¢ czgscig innej strefy wypelnienia. Jest to warunek obowiazkowy. Zatem przed rozpoczgciem definiowania
strefy odcigtej musi istnie juz obrys strefy wypelnienia. Dodawanie strefy odcigtej jest przeprowadzane podobnie jak dodawanie
strefy wypetnienia, z ta réznica, ze stanowi¢ ona bedzie obszar niewypeltniony:

* Right-click on an existing edge outline.

* Nastgpnie wybrac polecenie Strefa odcigta na prawym pasku narzedzi lub z menu podrecznego wybraé polecenie Dodaj obszar
odciety.
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i _

[@_..._ _d_“{[?-&![!’-fﬂ.’l‘l?r

Ej‘- Get and Maove Footprint ey Drag Outline Segment
clim el e

@.h.ﬁo'ﬁﬂf:ll-ﬁ.l.{oim @Add similar Zane

@ﬁl-zarr:n'wl—..lerl Areas in All Zones m ekl

a Select Working Layer

Center &8 Fill zone

@\ {E‘k rRemove Filled Areas in Fone
Zoom in -

@ Duplicate Zone Onto Layer

1*? Move Zone
'El, Zoom oult

G, Move Zone Exackly
(} Redraw view
[q}\ 4 Edit Zone Properties
Joom auto
Nalabe Toane mo
E}\ Zaom salect . Il Delete Zone Outline
5% Grid select f W | = W
Laye Corners Fill M Hatch Lir
K Close B 4 Polyg 697
0000 dx 81280000 dy 53,340000 dist 97.;

¢ I doktadnie tak samo jak w przypadku strefy wypetnienia narysowac obrys.

10.5 Edycja krawedzi

Jest kilka sposobéw by zmodyfikowaé obrys strefy:
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* Mozna przesuwac jej narozniki lub krawedzie za pomoca polecenia Przeciagnij naroznik lub Przeciagnij segment obrysu.
* Mozna dodawa¢ lub usuwac narozniki za pomoca polecenia Utwérz naroznik lub Usun naroznik.

* Mozna doda¢ podobng strefe (Dodaj strefe blizniacza*) lub strefe odcieta (*Dodaj obszar odcigty).

W przypadku natozenia si¢ stref na siebie zostana one odpowiednio potaczone razem.

[+ End Tool

I""“ﬁl d _I Create Corner

Lk, Get and Move Footprint oy, Drag Quiine Segment

| [

To do that, right-click on a corner or on an edge, then select the proper command.

Ponizszy rysunek ukazuje zachowanie obrysu strefy odcigtej podczas przeciagania naroznika:

Po zakoniczeniu polecenia strefa powinna wygladaé tak:
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Poniewaz obrysy strefy spotkaly si¢ w dwoch miejscach nastapito odjgcie obrysu strefy odcigtej od strefy wypetnienia.

10.5.1 Powielanie istniejacych stref

Istniejace strefy mozna powiela¢ na inne warstwy. W tym celu nalezy naprowadzi¢ kursor na krawedZ strefy, ktéra trzeba
powieli€ i z menu podrgcznego wybraé polecenie Powiel strefe.

Finalny rezultat:
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10.6 Editing zone parameters

When right-clicking on an outline, and using Edit Zone Params the Zone params Dialog box will open. Initial parameters can be
inputted . If the zone is already filled, refilling it will be necessary.

10.7 Koncowe wypetnianie strefy

When the board is finished, one must fill or refill all zones. To do this:

* Aktywowaé narzedzia zwiazane ze strefami klikajac w ikong @"' .
* Right-click to display the pop-up menu.

Lk Get and Move Footprint

@i Remave Filled Areas in All Zones

» Uzy¢ polecenia Wypelnij strefe.

Ostrzezenie
Calculation can take some time if the filling grid is small.

10.8 Zmiany nazw sieci w strefie

Przy zmianach na schemacie, lista sieci moze réwniez ulec zmianie, a w zwiazku z tym niektére nazwy sieci takze moga zostaé
zmienione. Dla przykladu, sie¢ VCC moze staé sig¢ siecig o nazwie +5V po zmianach na schemacie.

Gdy zostanie przeprowadzona globalna kontrola DRC, Pcbnew sprawdzi czy nazwa sieci powigzana ze strefg wypetnienia nadal
istnieje, a jesli nie zostanie zgloszony btad.

Manually editing the zone parameters will be necessary to change the old name to the new one.
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10.9 Tworzenie stref na warstwach technicznych

10.9.1 Tworzenie obrysu strefy

This is done using the button m‘. The active layer must be a technical layer.

When clicking to start the zone outline, this dialog box is opened:

Non Copper Zones Properties X

Layer selection: Outlines Options:

BB Adhes A~ Zone Edges Orient

F.Adhes
(® Any

EH B Paste
B[ Paste (OH, V and 45 deg
B SjlkS
BE SilkS Outlines Appearence
BB Mask O Line
Bl Mask

° (®) Hatched Outline
CE1Dwgs.User
B Cts. User () Full Hatched
BfFco1.User
CEco? User v Zone min thickness value (mm):
< > 0.254

oK Cancel

Z listy warstw nalezy wybra¢ warstwe docelowa dla strefy, okresli¢ parametry (podobne do poznanych wczesniej) i za pomoca
myszy narysowac obrys strefy tak samo jak w przypadku stref na warstwach sygnatowych.

Notatka
+ For editing outlines use the same method as for copper zones.

« If necessary, cutout areas can be added.
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10.10 Tworzenie stref chronionych

)

Aktywna warstwa powinna by¢ jedna ze stref sygnatowych (miedzi).

Wybierz narzedzie

Przy kliknigciu w miejscu pierwszego naroznika nowej strefy chronionej, otwierany jest nastgpujace okno dialogowe:

Keepout Area Properties X
Layer: Properties:
ﬂ Zone Edge Orientation:
—
In1.Cu OAH}'
Bl n.2.Cu

—y (®) 180, 90, and 45 degree:

Outline Appearence:

O Line
(®) Hatched Outline
() Full Hatched

Keepout Options:

v'| No tracks

| No vias

No copper pour

OK Cancel

Mozna tu wybrac kilka opcji, z ktérej najwazniejsza grupa zawiera wybdr elementéw, ktére nie moga znajdowac si¢ w obszarze
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chronionym:

e Tracks.
* Vias.

» Copper pours.

Gdy jakikolwiek element z powyzszej listy znajdzie si¢ w strefie chronionej, to zgloszony zostanie btad DRC.

For copper zones, the area inside a keepout with no copper pour will be not filled. A keep-out area is a like a zone, so editing its
outline is analogous to copper zone editing.
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Rozdziat 11

Przygotowywanie plikow produkcyjnych

Let us see now what the steps are for the creation of the necessary files for the production of your printed circuit board.

All files generated by KiCad are placed in the working directory which is the same directory that contains the xxxx.brd file for
the printed circuit board.

11.1 Koncowe przygotowania projektu

Generowanie niezbednych plikow dla produkcji obwodu drukowanego zawiera nastepujace kroki przygotowawcze:

* Oznaczenie warstw (np., top lub front 1 bottom lub back) oraz nazwy projektu przez umieszczenie odpowiednich tekstow na
kazdej z warstw. W ten sposob zaklad produkcyjny bedzie wiedziat z jaka klisza ma do czynienia.

* Wszystkie teksty umieszczone na dolnej warstwie miedzi (czasem zwanej solder lub bottom) muszg by¢ w lustrzanym odbiciu,
gdyz beda one normalnie widoczne po obrdceniu ptytki na druga strone.

» Stworzenie wszystkich planéw (np. ground plane) i wypetien, modyfikujac Sciezki jesli trzeba by ich ciagto$¢ byta zapew-
niona.

* Umieszczenie znacznikéw odniesienia (farget crosshairs) oraz mozliwych rozmiaréw obrysu plytki (sa one zwykle umiesz-
czane na jednej z warstw dowolnego uzytku).

Here is an example showing all of these elements, except ground planes, which have been omitted for better visibility:
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_FI
Dodatkowo na powyzszym obrazku zostal umieszczony takze klucz dla czterech warstw: Eﬂ

11.2 Koncowy test DRC

Przed wygenerowaniem plikéw wyjsSciowych, usilnie zalecane jest przeprowadzenie petnego testu DRC, gdyz finalne sprawdze-
nie ptytki moze ustrzec przed przykrymi niespodziankami juz po wyprodukowaniu plytek.

Ll

Zones are filled or refilled when starting a DRC. Press the button r to launch the following DRC dialog:
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DRC Control X

Options:

Clearance |

Min track width ("}: |0.0080

Min via size ("}:  |0.0350

Min uvia size (" |EI.I32EIIZI

Create Report File

O |

Etror Messages:

Problems | Markers | Unconnected

Messages:

Caompile ratsnest.. .
Pad clearances...
Track clearances...
Fill zones. ..

Test zanes. ..
Unconnected pads...
Finished

Stark DRC

ErrType(19): Pad near pad
« @ (7.0000 ",2,8000 "): Pad "1" {all copper lavers) of P1

« @ (7.1000 ",2,8620 ") Pad "14" (all copper layers) of P1

ErrType(4): Track near pad
« @ (6.5000 ",2.7500 "): Track 0.0170 " [fAUTOFD-] on Cuivre Net:3 Length:0.2500 "

o

K ] [ Cancel

Adjust the parameters accordingly and then press the Start DRC"button.

Ten test koficowy zapobienie bigdom jakie moglyby si¢ ujawni¢ juz po wyprodukowaniu obwodu drukowanego.

11.3 Ustawienie punktu poczatkowego osi pomochiczej

Set the coordinates origin for the photo plot and drill files, one must place the auxiliary axis on this origin. Activate the icon

-]—v. Move the auxiliary axis by left-clicking on the chosen location.
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11.4 Generowanie plikow dla fotoplotera

Generowaniem plikéw przeznaczonych dla fotoplotera zajmuje si¢ narzedzie wywolywane za pomoca polecenia Rysuj z menu

Plik.

Plot Format:

Gerber -

Layers

& F.Cu

& B.Cu
B.Adhes
F.Adhes
B.Paste
F.Paste

® B.5ilks

® F.silks
B.Mask
F.nMask
Dhwigs. User
cmks.User
Ecol.User
Eco2. User
Edge.Cuts

Messages:

Filter; B all

Output directory:
plot_Files, Browse...
Options
Plot sheet reference on all layers Drill marks:
Plot pads onsilkscreen
Plot footprink values Scaling:

Plot Footprink references
Force plotting of invisible values/references Plot mode:

Do not tent vias
Default line width (mm):
015

Exclude PCB edge layer From other layers

Use auxiliary axis as origin
Current solder mask settings:
Solder mask clearance: 0.254 mm
Solder mask minwidth: 0mm

Gerber Options
Use Protel filename extensions Format
4.5 {unit mm)

@ 4.6 [unit mmy)

Include extended attributes

subtract soldermask from silkscreen

Save report to file...

Plot Generate Drill File Close

W wigkszosci przypadkéw beda to pliki w formacie GERBER. Jednakze, program daje réwniez mozliwos$¢ generacji plikow w
formatach HPGL oraz POSTSCRIPT. Przy wybranej opcji Postscript dla formatu wyjsciowego, okno dialogowe bgdzie wygladaé

nieco inaczej:
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Plot format: Output directory.
Postscript = | | plot_filesf Browse...
Layers Options
& F.Cu Plot sheet reference onall layers Drill marks:
¥ B.Cu Plot pads on silkscreen None =
B.Adhes scaling:

& Plot footprint values
F.Adhes ) 141 "
& Plot footprint references z

B.Paste

F Paste Force platting of invisible values/references Plot mode:
& Bsilks Do not tent vias Filled =
& Fsilks exclude PCB edge layer from other layers  Default line width (mm):
0.15
B.Mask Mirrored plot
FMask Megative plot
Dwigs.User
Cmts. User
Ecol.User Current solder mask settings:
Eco? User Solder mask n:lt.z-a ra.nce. 0.254 mm
Edge.Cuts Solder mask minwidth: 0 mm
Postscript Options
X scale: Y scale: Width correction (mm):
1.000000 1.000000 0.000000
Force Ad output
Messages:
Filter; B All Save report to file...
Plot Generate Drill File Close

In these formats, a fine scale adjust can be used to compensate for the plotter accuracy and to have a true scale of 1 for the output:

Postscript Options

Xscale: Y scale: Width correction (mm):
1.000000 1.000000 0.000000
Force A4 output

11.4.1 Format GERBER

For each layer, Pcbnew generates a separate file following the GERBER 274X standard, by default in 4.6 format (each coordinate
in the file is represented by 10 digits, of which 4 are before the decimal point and 6 follow it), units in inches, and a scale of 1.

It is normally necessary to create files for all of the copper layers and, depending on the circuit, for the silkscreen, solder mask,
and solder paste layers. All of these files can be produced in one step, by selecting the appropriate check boxes.

For example, for a double-sided circuit with silkscreen, solder mask and solder paste (for SMD components), 8 files should be
generated (xxxx represents the name of the .brd file).

* xxxx-F_Cu.gbr for the component side.
* xxxx-B_Cu.gbr for the copper side.

» xxxx-F_SilkS.gbr for the component-side silkscreen markings.
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» xxxx-B_SilkS.gbr for the copper-side silkscreen markings.
» xxxx-F_Paste.gbr for the component-side solder paste.

» xxxx-B_Paste.gbr for the copper-side solder paste.

» xxxx-F_Mask.gbr for the component-side solder mask.

* xxxx-B_Mask.gbr for the copper-side solder mask.

Format plikéw GERBER:

The format used by Pcbnew is RS274X format 4.6, Imperial, Leading zero omitted, Abs format. These are very usual settings.

11.4.2 Format POSTSCRIPT

W przypadku plikéw Postscript standardowym rozszerzeniem dla plikéw wyjSciowych bedzie . ps. Tak samo jak w przypadku
plikéw w formacie HPGL, rysowanie moze odbywac si¢ w wybranej skali lub jako lustrzane odbicie. Jesli opcja UZyj osi
pomocniczej jako punktu poczqtkowego nie jest aktywna, punkt poczatkowy wspéirzednych jest brany z punktu centralnego
rysunku.

Jesli zaznaczona jest opcja Rysuj oznaczenia arkusza na wszystkich warstwach, zostanie narysowana réwniez ramka opisowa.

11.4.3 Opcje rysowania

Format Gerber

Options
Plok sheet reference on all layers Drill marks:
Plot pads on silkscreen
& Plot Footprint values scaling:
& Plot Ffootprint references
Farce plotting of invisible values freferences Flot mode:
Do not tent vias
Default line width (mm):
0.15

Exclude PCB edge layer Ffrom other layers

Use auxiliary axis as origin

Current solder mask settings:
Solder mask clearance: 0.254 mm
Solder mask minwidth: 0mm
Gerber Options
Use Protel Filename extensions Format
4.5 (unit mm)

@ 4.6 (unit mm)

Include extended attributes

subtract soldermask from silkscreen

Formaty pozostate
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Options

Plot sheet reference on all layers Drill marks:

Plot pads an silkscreen hane -
& Plot footprint values Scaling:

B Plot Footprint references s x
Force plotting of invisible values/references Plot mode:

. Fill -
Do not tent vias illed .

Exclude PCB edge layer from other layers Default line width (mm):

) 0.15
Mirrored plot
Megative plot
Current solder mask settings:
solder mask clearance: 0.254 mm
solder mask minwidth: omm
Specyficzne opcje zwigzane z formatem GERBER:
Use Protel filename extensions Use .gbl .gtl .gbs .gts .gbp .gtp .gbo .gto instead of .gbr for
file name extensions.
Include extended attributes Output extended attributes to file.
Subtract soldermask from silkscreen Remove all Silk from solder paste areas.

11.4.4 Pozostate formaty

Standardowe rozszerzenie pliku zalezy od typu pliku wyjSciowego.
Some options are not available for some formats.
Tak samo jak w przypadku plikéw w formacie HPGL, rysowanie moze odbywac si¢ w wybranej skali lub jako lustrzane odbicie.

Opcja Znaczniki wiercen oferuje mozliwos¢ wypetnienia catkowitego pdl lutowniczych, pozostawienia pustego pola zgodnego z
rozmiarem wiertta lub umieszczenia na nich tylko matego pustego pola naprowadzajacego (dla wiercenia recznego).

Jesli zaznaczona jest opcja Rysuj oznaczenia arkusza na wszystkich warstwach, zostanie narysowana rowniez ramka opisowa.

11.5 Globalne ustawienia przeswitu dla warstw maski lutowniczej i maski pasty
lutowniczej

Mask clearance values can be set globally for the solder mask layers and the solder paste layers. These clearances can be set at
the following levels.

* Na poziomie p6l lutowniczych.
* Na poziomie footprintéw.

* Globalnie.
Pcbnew w takim przypadku korzysta z priorytetéw ustawien i warto$¢ ostateczna jest brana:

» Z wartoSci ustalonej dla pdl lutowniczych. Jedli jest zerowa to
e Z wartosci ustalonej dla footprintu. Jesli jest zerowa to

* Z wartosci ustalonej globalnie.
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11.5.1 Dostep do opciji

Odpowiednie opcje sa dostgpne za pomoca menu Ustawienia — Przeswit maski pél lutowniczych:

Dimensions Tools DesignRu
i Grid |
. E.} Texts and Drawings |

E Pads

B Pads Mask Clearance

= Differential Pairs

) Save

Po wybraniu tego polecenia wyswietlane jest okno dialogowe:

Pads Mask Clearance x|

—Dimensions:

Mote: For dearance values:
- a positive value means a mask bigger than a pad
- a negative value means a mask smaller than a pad

Solder mask dearance: ID,254 millimeters
Solder mask min width: ID,DI]D millimeters
Solder paste dearance: I—D,DDD millimeters
Solder mask ratio dearance: I-D,DDDDDD %

QK Cancel /k

11.5.2 Przeswit maski lutowniczej

A value near to 0.2 mm is usually good. This value is positive because the mask is usually bigger than the pad.
Mozna ustawi¢ minimalng warto$¢ dla szerokosci soldermaski, pomigdzy dwoma polami lutowniczymi.

Gdy warto$¢ jest mniejsza niz warto$¢ minimalna, ksztalty dwéch masek zostana polaczone.

11.5.3 Przeswit maski pasty lutowniczej

Koricowa warto$¢ przeswitu jest suma prze§witu dla pasty lutowniczej oraz procentowej wielkoSci rozmiaru padu.

This value is negative because the mask is usually smaller than the pad.
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11.6 Generowanie plik(0w) wiercen

The creation of a drill file xxxx.drl following the EXCELLON standard is always necessary.

Mozna jednak réwniez opcjonalnie wygenerowaé plan wiercen, ktéry moze by¢ zapisany w formacie HPGL (xxxxxx.plt)
Iub w formacie POSTSCRIPT (xxxxxx . ps), lub/oraz opcjonalny raport wiercen (jako zwykty plik tekstowy). Jednak jest on
uzyteczny tylko w niektorych przypadkach, na przyktad jako materiat wyjSciowy przy dodatkowym sprawdzeniu.

* The drill map can be plotted using several formats.

* The drill report is a plain text file.
The generation of these files is controlled via:

e Create Drill File"button, or

¢ Files/Fabrication Outputs/Drill file menu selection.

Gtéwne okno tego narzedzia wyglada w ten sposéb:

e Drill Files Generation

Qutput directory:

[plot_files/ | | Browse
Drill Units: Drill Map File Format: Info:
Millimeters HPGL Default Vias Drill: Drill File
@ inches @ Postscript Use Metelasses values
- Map File
A ; :
oS Format Gerber Micra Vias Drill:
@ Decimal format DXF Report File
suppress leading zeros VG Holes Count:
B g Plated Pads: 317 Close
u i
PP "9 Not Plated Pads: 0
Keep zeros Drill rile Datim_ﬂs' Throwgh Vias: 84
Precision L Micro Vias: 0
Minimal header Buried Vias: 0
Merge PTH and MPTH holes into one file
Drill Origin:
@® Absolute
Auxiliary axis
Nﬁ?ﬂ‘uﬂl]?'ﬁ'.

By ustawi¢ punkt odniesienia, uzywane sa nastgpujace opcje:

Dirill Ciriginie:
* ahsolute
O auiliaty axis

* _Bezwzgledny_ : uzywane sg wspotrzgdne bezwzgledne.

* Auxiliary axis: coordinates are relative to the auxiliary axis, use the icon (right toolbar) to set it.
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11.7 Generating wiring documentation

To produce wiring documentation files, the component and copper silkscreen layers can be traced. Usually, just the component-
side silkscreen markings are sufficient for wiring a PCB. If the copper-side silkscreen is used, the text it contains should be
mirrored in order to be readable.

11.8 Generowanie plikow dla automatow montujacych Pick and Place

This option is accessed via the Postprocess/Create Cmp file menu option. However, no file will be generated unless at least one
footprint has the Normal+Insert attribute activated (see Editing Footprints). One or two files will be produced, depending upon
whether insertable components are present on one or both sides of the PCB. A dialogue box will display the names of the file(s)
created.

11.9 Opcje zaawansowane

The options described below (part of the Files/Plot dialogue) allow for fine-grained control of the tracing process. They are
particularly useful when printing the silkscreen markings for wiring documentation.

Options
Flot sheet reference on all layers Drill marks:
Plot pads onsilkscreen

B Plot Footprink values Scaling:

B Plot footprint references
Force plotting of invisible values/references Plot mode:
D Mk bemk vias

Default line width (mm):
0.15

Exclude PCBE edge layer from other layers

Use auxiliary axis as origin
Current solder mask settings:
Solder mask clearance: 0.254 mmi
Solder mask minwidth: Omm
Gerber Options

use Protel filename extensions Format

Include extended attributes 4.5 (unit mm)

Subtract soldermask Ffrom silkscreen ® 4.6 (unit mm)

Dostepne sa nastgpujace opcje:

Plot sheet reference on all layers Trace sheet outline and the cartridge.

Plot pads on silkscreen Enables/disables printing of pad outlines on the silkscreen layers (if the pads
have already been declared to appear on these layers). Prevents any pads from
being printed in the disabled mode.

Plot footprint values Enables printing of VALUE text on the silkscreen.

Plot footprint references Enables printing of the REFERENCE text on the silkscreen.
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Force plotting of invisible Forces printing of fields (reference, value) declared as invisible. In
values/references combination with Plot footprint values and Plot footprint references, this
option enables production of documents for guiding wiring and repair. These
options have proven necessary for circuits using components that are too small
(SMD) to allow readable placement of two separate text fields.

Do not tent vias Delete the mask over the vias.

Exclude PCB edge layer from other GERBER format specific. Do not plot graphic items on edge layer.

layers

Use Protel filename extensions GERBER format specific. When creating files, use specific extensions for each

file. If disabled the Gerber file extension is .gbr.
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Rozdziat 12

Footprint Editor - Managing Libraries

12.1 Overview of Footprint Editor

Pcbnew can simultaneously maintain several libraries. Thus, when a footprint is loaded, all libraries that appear in the library list
are searched until the first instance of the footprint is found. In what follows, note that the active library is the library selected
within the Footprint Editor, the program will now be described

Footprint Editor enables the creation and the editing of footprints:

* Dodawanie oraz usuwanie pdl lutowniczych.

» Changing pad properties (shape, layer) for individual pads or globally for all pads of a footprint.
» Edycja postaci graficznej (linie, tekst).

* Edycja pdl informacyjnych (warto$¢, odniesienie, .. .).

* Edycja dotaczonej dokumentacji (opis, stowa kluczowe).
Footprint Editor allows the maintenance of the active library as well by:

* Listing the footprints in the active library.
* Deletion of a footprint from the active library.
» Saving a footprint to the active library.

 Saving all of the footprints contained by a printed circuit.

Z pomoca ModEdit jest rOwniez mozliwe tworzenie nowych bibliotek.

Pliki z rozszerzeniem . mod stanowig poszczegdlne biblioteki.

12.2 Accessing Footprint Editor

The Footprint Editor can be accessed in two different ways:

* Bezposrednio, za pomoca ikony [:tl na gléwnym pasku narzedzi Pcbnew.

¢ In the edit dialog for the active footprint (see figure below: accessed via the context menu), there is the button Footprint Editor.
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Footprint Properties

Properties | 3D settings

Reference
Edit

Value
628128 Edit

Side
@ Topside
Bottom side
Rotation
® 0.0
+50.0

-50.0
180.0
Other rotation

Rotation (in 0.1 degrees):

Position

X 106,045 mm
Y 68.58 mm
Sheet path:

f3240023F

Change Footprint(s)

Footprint Editor

Attributes Move and Place
@ mMormal Free
Mormal+insert @ Lock pads

) Wirtual Lock module

Auto Place
Rotation 90 degree Rotation 180 degree
i} i
o 10 0 10

Local Settings

Pad connection bo zones: | Use zone setting -

set clearances to 0 to use global values

Pad clearance: 0 fmim
Solder mask clearance: 0 mm
Solder paste clearance: -0 mm

Solder paste ratio clearance: |-0.000000 %

Ocncel | (SKN

In this case, the active footprint of the board will be loaded automatically in Footprint Editor, enabling immediate editing or

archiving.

12.3 Footprint Editor user interface

By calling Footprint Editor the following window will appear:




Pcbnew 102/135

& S Footprint Editor (no a

File Edit View Place Pr D

P 1 [Fia BoL A8 gam | L] Lot (ABE BB flgers

\-L' -"] ook e BT ts -3 "L"n By L !l‘l.;;-?' E—- a a D [@ e:}
Grid: 1.2700 mm (50.00 mils) 3 ZOOMm AUt

F.Adhes
B.Adhes
F.Paste
B.Paste
F.5ilks
B.silks
F.Mmask
B.Mask

J

Pads Vias Track Segments Nodes Mets Links Connections Unconnected
32 0 0 0 1 0 0 o
Z3.84 X 21.590000 ¥ -12.700000 dx 21.590000 dy-12.700000 dist 25.048 mm

12.4 Top toolbar in Footprint Editor

ngEstagl- - Sl I o e o = QA oR @&

Korzystajac z tego paska narzedzi dostgpne sa nastgpujace polecenia:

:'Iﬂ Select the active library.
E Save the current footprint to the active library, and write it to disk.
I Create a new library and save the current footprint in it.

Open the Footprint Viewer

=

Access a dialog for deleting a footprint from the active library.

Create a new footprint.

Create a footprint using a wizard

Load a footprint from the active library.

I HEL

Load (import) a footprint from the printed circuit board.
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Export the current footprint to the printed circuit board. when the footprint was previously
imported from the current board. It will replace the corresponding footprint on the board (i.e.,
respecting position and orientation).

Export the current footprint to the printed circuit board. It will be copied on to the printed
circuit board at position 0.

Import a footprint from a file created by the Export command.

Export a footprint. This command is essentially identical to that for creating a library, the only
difference being that it creates a library in the user directory, while creating a library in the
standard library directory (usually kicad/modules).

Undo and Redo

Invokes the footprint properties dialog.

Call the print dialog.

Standard zoom commands.

Call the pad editor.

Perform a check of footprint correctness

12.5 Tworzenie nowej biblioteki

Aby utworzy¢ nowa bibliotek¢ mozna uzy¢ jednego z dwoéch narzedzi: Nowa biblioteka

I\g

", w przypadku ktérego plik bi-

blioteki jest domysSlnie tworzony w katalogu z bibliotekami; Eksport E:;, w przypadku ktérego plik biblioteki jest domyslnie
tworzony w katalogu roboczym projektu.

A file-choosing dialog allows the name of the library to be specified and its directory to be changed. In both cases, the library
will contain the footprint being edited.

Ostrzezenie

Jesli istnieje juz jakas biblioteka z takg samg nazwa, zostanie ona nadpisana bez ostrzezenia.
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12.6 Saving a footprint in the active library

The action of saving a footprint (thereby modifying the file of the active library) is performed using this button [.% Ifa
footprint of the same name already exists, it will be replaced. Since you will depend upon the accuracy of the library footprints,
it is worth double-checking the footprint before saving.

It is recommended to edit either the reference or value field text to the name of the footprint as identified in the library.

12.7 Transferring a footprint from one library to another

Wybraé biblioteke zrédlowa :':I:‘ )
* Load the footprint via the button [:-‘:*

Wybraé biblioteke docelowa :'l/" .

* Save the footprint via the button [‘E

You may also wish to delete the source footprint.

» Wybra¢ ponownie biblioteke Zrédtowa :'I‘

il

* Delete the old footprint via the button “—=

12.8 Saving all footprints of your board in the active library

It is possible to copy all of the footprints of a given board design to the active library. These footprints will keep their current
library names. This command has two uses:

* To create an archive or complete a library with the footprints from a board, in the event of the loss of a library.

» Ulatwia, co wazniejsze, utrzymanie biblioteki wiaczajac w to produkcje dokumentacji bibliotek, jak wyjasniono ponize;j.

12.9 Documentation for library footprints

It is strongly recommended to document the footprints you create, in order to enable rapid and error-free searching.

For example, who is able to remember all of the multiple pin-out variants of a TO92 package? The Footprint Properties dialog
offers a simple solution to this problem.
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Footprint Properties

Properties = 3D settings

Fields
Doc
[32 pins DIL package, roun

Keywords
DL

Reference
U5 Edit

Value
628128 Edit

Footprint Name in Library
DiIP-32__ 600

Pozwala ono na wprowadzenie:

* Jedno-liniowego tekstu z opisem footprintu.

* Wielu stéw kluczowych rozdzielonych spacjami.

Attributes Move and Place

® Mormal ® Free
Normal+insert Locked
Virtual

Auto Place
Rotation 90 degree Rotation 130 degree

0 0

] 10 0 10

Local Clearance Values

Set clearances to 0 to use global values

Pad clearance:; o mm
Solder mask clearance: 0 mm
Solder paste clearance: 0 mm

Solder paste ratio clearance: | -0.000000 %

© cancel <4 OK,

The description is displayed with the component list in Cvpcb and, in Pcbnew, it is used in the footprint selection dialogs.

The keywords enable searches to be restricted to those footprints corresponding to particular keywords.

When directly loading a footprint (the icon E::::] of the right-hand Pcbnew toolbar), keywords may be entered in the dialog box.
Thus, entering the text =CONN will cause the display of the list of footprints whose keyword lists contain the word CONN.

12.10 Documenting libraries - recommended practice

Zaleca sig¢ tworzenie bibliotek posrednio, tworzac jeden lub wigcej pomocniczych obwoddw, ktére stanowié beda “Zrédia” (cze-
Sci) dla biblioteki w nastgpujacy sposéb: Stworzy¢ arkusz ptytki w formacie A4, w celu jej p6Zniejszego tatwego wydruku (w

skali 1:1).

Create the footprints that the library will contain on this circuit board. The library itself will be created with the File/Archive

footprints/Create footprint archive command.
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File Edit View Place Route Preferences Dimensions Tools Design Rules
Save n (55.0 mils)/f 0.64 mm (25.0 mils) *
| Save Copy As...
Revert to Last
‘\ Rescue
7% Fabrication Outputs
B Import
W Export :
‘}.‘, Page settings
=, Print

5?.5 Export SVG

n Plot

r:ﬂ i &ja‘;rci‘i»‘p.‘-lpwinn.‘r:r nts
d] Close rﬁ
LW = N St oS ]

The "true sourcedf the library will thus be the auxiliary circuit board, and it is on this circuit that any subsequent alterations of
footprints will be made. Naturally, several circuit boards can be saved in the same library.

It is generally a good idea to make different libraries for different kinds of components (connectors, discretes,. . . ), since Pcbnew
is able to search many libraries when loading footprints.

Tutaj znajduje si¢ przyktad takiego arkusza “Zrédlowego™:

E FAkicadimodulesidiscret] brd

Fichiers Préférences Divers Postprocesseurs  Aide

Dl Bl 5 2=] 8| RIQRIE] #] L[5 e =] B[]
[Tack150 =] [viason =] [Gads0 =] [Zoomize ]

-]

Ci1a =
[PRIBX IR

NEEENEEDEE

\ [z12s  [xsoe00 w2370 [x60800 y23700 |

Démarrer | | | @& H =] Gestian des libra..| § Kicad (20-nov-2... |[[E]F ikicadimodul .. |'ﬁ<ﬂ-u@ 12:35

Technika ta ma kilka zalet:

» Uktad moze by¢ wydrukowany w skali 1:1 i stuzy¢ jako papierowa dokumentacja do biblioteki bez zbg¢dnego wysitku przy jej
tworzeniu.
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* Przyszte zmiany w Pcbnew moga wymaga¢ ponownego utworzenia bibliotek, co§ co mozna zrobi¢ bardzo szybko, jesli jako
“zrédta” byly uzywane obwody drukowane tego typu. Jest to o tyle wazne, ze format pliku z obwodem drukowanym jest
gwarantowany tak by zapewni¢ wsteczna kompatybilno$é, co wcale nie musi by¢ praktykowane w przypadku formatu pliku
biblioteki.

12.11 Footprint Libraries Management

The list of footprint libraries in Pcbnew can be edited using the Footprint Libraries Manager. This allows you to add and
remove footprint libraries by hand, and also allows you to invoke the Footprint Libraries Wizard by pressing the Append With
Wizard"button.

The Footprint Libraries Wizard can also be invoked through the Preferences menu, and can automatically add a library (detecting
its type) from a file or from a Github URL. The URL for the official libraries is: https://github.com/KiCad

More details about footprint library tables and the Manager and Wizard can be found in the CvPcb Reference Manual in the
section Footprint Library Tables.

12.12 3D Shapes Libraries Management

The 3D shape libraries can be downloaded by 3D Shape Libraries Wizard. It can be invoked from the menu Preferences — 3D
Shapes Libraries Downloader.



https://github.com/KiCad
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Rozdziat 13

Footprint Editor - Creating and Editing Footprints

13.1 Footprint Editor overview

Footprint Editor is used for editing and creating PCB footprints. This includes:

* Dodawanie oraz usuwanie pdl lutowniczych.

» Changing pad properties (shape, layer), for individual pads or for all the pads in a footprint.
* Edycja postaci graficznej (linie, tekst).

* Edycja pdl informacyjnych (warto$¢, odniesienie, itp.).

* Edycja dotaczonej dokumentacji (opis, stowa kluczowe).

13.2 Footprint elements

A footprint is the physical representation (footprint) of the part to be inserted in the PCB and it must be linked to the relative
component in your schematic. Each footprint includes three different elements:

* Pola lutownicze
» Kontury graficzne oraz tekst swobodny

¢ Pola tekstowe

Dodatkowo, w przypadku uzywania funkcji automatycznego rozmieszczania footprintéw czy generowania plikéw potozen foot-
printéw, wzrasta liczba innych parametréw, ktére musza zosta¢ poprawnie okreslone (np. Pick&Place).

13.2.1 Pola lutownicze (Pady)

Dwa rodzaje wtasciwosci p6l lutowniczych sa najwazniejsze:

* Geometria padu (ksztatt, obecno$¢ na warstwach, wiercenie).

* Numer padu, ktéry jest ztozony z maksymalnie czterech znakéw. Wynika, z tego, Ze nie tylko nastgpujace numery pol lutowni-
czych sa poprawne : 1, 9999, lecz takze AA56 czy ANOD. Numer padu musi by¢ identyczny z odpowiadajacym mu numerem
pinu w symbolu na schemacie, poniewaz na podstawie tej informacji Pcbnew taczy piny i pola lutownicze w module.




Pcbnew 109/135

13.2.2 Kontury graficzne

Graphical contours are used to draw the physical shape of the footprint. Several different types of contour are available: lines,
circles, arcs, and text. Contours have no electrical significance, they are simply graphical aids.

13.2.3 Pola tekstowe

These are text elements associated with a footprint. Two are obligatory and always present: the reference field and the value
field. These are automatically read and updated by Pcbnew when a netlist is read during the loading of footprints into your
board. The reference is replaced by the appropriate schematic reference (U1, IC3, etc.). The value is replaced by the value of the
corresponding part in the schematic (47K, 74LS02, etc.). Other fields can be added and these will behave like graphical text.

13.3 Starting Footprint Editor and selecting a footprint to edit

Footprint Editor can be started in two ways:

* Directly via the [:z] icon from the main toolbar of Pcbnew. This allows the creation or modification of a footprint in the
library.

* Double-clicking a footprint will launch the Footprint Properties menu, which offers a Go to Footprint Editor button. If this
option is used, the footprint from the board will be loaded into the editor, for modification or for saving.

13.4 Footprint Editor Toolbars

Calling Footprint Editor will launch a new window that looks like this:

@ = @ Footprint Editor (no active library)

File Edit View Place Prefe

v | o~ R aaa BAR aAR | Lt (L I TT R TTY (111
1-' d= III" ‘sae Ll}.-" "lff =) [-".1 "ﬁl !l; !i;,,-.' \Ig‘- G}‘ E}\ O @\ e:‘?
Grid: 1.2700 mm (50.00 mils) 3 Zoom Aute

F.Adhes
B.Adhes
F.Paske
B.Paste
F.Silks
B.Silks
F.Mask
B.Mask

Pads Vias Track Segments Nodes MNets Links Connections Unconnected
32 0 L] 0 1 0 0 1]

Z3.84 X 21590000 ¥ -12. 700000 dx 21.590000 dy-12.700000 dist 25.048 mm
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13.4.1 Prawy pasek narzedziowy - edycja elementéw skitadowych
Ten pasek narzedzi zawiera narzedzia do tworzenia elementéw sktadowych footprintéw:

* Wstawianie p6l lutowniczych.
* Dodawanie elementéw graficznych (obrysy, tekst).
e Ustawianie punktu zaczepienia footprintu.

¢ Usuwanie elementéw sktadowych footprintu.

Poszczegdlne narzedzia stuza do:

No tool.

Add pads.

Draw line segments and polygons.

Draw circles.

Draw circular arcs.

Add graphical text (fields are not managed by this tool).

Position the footprint anchor.

Delete elements.

e

Grid origin. (grid offset). Useful for placement of pads. The grid origin can be put on a given
location (the first pad to place), and after the grid size can be set to the pad pitch. Placing pads
is therefore very easy

13.4.2 Lewy pasek narzedziowy - opcje wyswietlania

These tools manage the display options in Footprint Editor:

b b Wiacza/Wylacza wyswietlanie siatki.
L
P
Wiacza/Wytacza wySwietlanie wspotrzednych wzglednych jako polarne.
mm |n

Przetacza pomigdzy uzywanymi jednostkami miar.

Przetacza rodzaj kursora (maty lub petnoekranowy).

Wiacza wyS$wietlanie p6l lutowniczych jako niewypelniony zarys.
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Wiacza wyswietlanie tekstéw jako niewypelniony zarys.

dnn Wiacza wyswietlanie konturéw jako niewypetniony zarys.

%
' Przetacza widok w tryb wysokiego kontrastu.

13.5 Menu podreczne

Prawy klawisz myszy wywotuje podreczne menu, ktérego zawarto$¢ zalezna jest od aktualnie wskazywanego elementu przez
kursor:

The context menu for editing footprint parameters:

P & 4
!‘}; Edit Footprint

L B ‘% Rotate

1] center hE Mirror

'E}\ Foomin [} Mowve Exackly
'@\ Zo0m out

¥ Redraw view
[qJL Zoom auto
@'\ Zoom select
%% Grid select

f{ Cloze

1430000 ____ E— | ] r

LS

Menu podreczne z mozliwoscia edycji pol lutowniczych.
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ﬂ+ Move Pad

€ editpad

%} New Pad Settings
o

Export Pad Settings

cr Delete Pad

o}&, Duplicate Pad
ﬂ+ Move Pad Exactly
08 create Pad Array

92, Global Pad Settings

Center
@\ Zoarm In

- &, zoom out
{"-lr Redraw view cop
Q £0C
[‘?\ Zoom auto ]
& Zoom seleck
"" Grid Select
e
K Clase
r e s

Menu podrgczne z mozliwo$cia edycji elementéw graficznych.
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?. Move Edge

-_T Duplicate Edge

_...]5. Move Edge Exactly

£

. Create Edge Array

i Delete Edge

4 clobal Changes

_[!:I Center
EL, Zoom in

€, zoom out

G Redraw view
tpri [':?\ Zoom auto
4. E‘l Zoom select

""' Grid Select

/S Close

13.6 Footprint properties dialog

This dialog can be launched when the cursor is over a footprint by clicking on the right mouse button and then selecting Edit

Footprint.
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Footprint Properties

Properties = 3D settings

Fields
Doc
[32 pins DIL package, roun

Keywords
DL

Reference
U5 Edit

Value
628128 Edit

Footprint Name in Library
DiIP-32__ 600

Attributes Move and Place

® MNormal ® Free
Mormal+insert Locked
Virtual

Auto Place
Rotation 90 degree Rotation 180 degree

0 0

o 10 0 10

Local Clearance Values
Set clearances to 0 to use global values

Pad clearance: 0 mm
Solder mask clearance: 0 mm
Solder paste clearance: 0 mm

Solder paste ratio clearance: |-0.000000 %

& cancel < OK,

The dialog can be used to define the main footprint parameters.

13.7 Creating a new footprint

A new footprint can be created via the button [::::] The name of the new footprint will be requested. This will be the name by

which the footprint will be identified in the library.

This text also serves as the footprint value, which is ultimately replaced by the real value (100 uF_16 'V, 100 Q_0.5W,...).

The new footprint will require:

* Obrys footprintu (i tekst jesli potrzeba).

e Pola lutownicze.

* Pole tekstowe Wartos¢ (zawierajace tekst, ktory bedzie zastapiony przez prawdziwa warto$¢ przypisana z listy sieci).

Metoda alternatywna:

When a new footprint is similar to an existing footprint in a library or a circuit board, an alternative and quicker method of

creating the new footprint is as follows:

* Modify the "Footprint Name in Library"field in order to generate a new identifier (name).

« Edit and save the new footprint.
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13.8 Dodawanie i edycja pol lutowniczych

Once a footprint has been created, pads can be added, deleted or modified. Modification of pads can be local, affecting only the
pad under the cursor, or global, affecting all pads of the footprint.

13.8.1 Dodawanie pola lutowniczego

Dodawanie pdl lutowniczych jest aktywowane przez wybranie narzg¢dzie = na prawym pasku narzgdzi. Pola lutownicze
mozna umieszcza¢ w polu roboczym klikajac w miejscu gdzie taki pole lutownicze ma si¢ znalezé. Ich wlasciwo$ci mozna
zdefiniowaé wcze$niej za pomoca menu Wiasciwosci pdl lutowniczych.

Nalezy pamigta¢ o wprowadzeniu numeru padu.

13.8.2 Ustawianie wiasciwosci pol lutowniczych

Ustawianie wlasciwos$ci pdl lutowniczych moze odbywac si¢ na trzy sposoby:

* Mozna ustali¢ parametry pdl lutowniczych wczesniej, wybierajac narzgdzie @I 7 gléwnego paska narzedzi edytora.

* Klikajac na istniejacym padzie, wybierajac polecenie “Edytuj pole”. Mozna wtedy zmodyfikowaé ustawienia tego jednego
pola lutowniczego.

 Klikajac na istniejacym padzie, wybierajac polecenie “Eksportuj ustawienia pola lutowniczego”. W tym jednak przypadku,
wtlasciwosci geometryczne wybranego padu stang si¢ domyS$lnymi wtasciwosciami p6l lutowniczych.

W przypadku dwéch pierwszych sposobow edycji, wyswietlone zostanie nastgpujace okno dialogowe:
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@ Pad Properties

Ceneral | Local Clearance and Setting

Drill

Pad number: |3
Shape: Circular hole

Met name:
SizeX: 0.812795 mim
Pad type: Through-hole
SizeY: mm
Shape: Circular
Layers
Position X -16.51 mm
Copper: | All copper layers
Paosition ¥: T.62 mm
Technical Layers
Size X: 1.397 mm F Adhes
Size Y: mim B.Adhes
Crientation: 0 - | deg F.Paste
0 0.1deg B.Paste
= & F.5ilks
Shape offset X: mm & F.5ilkS
B.Silks
Shape offsety: mm
& F.Mask
Pad to dielength: |0 mm
& B.Mask
Trapezoid delta: mim
Drargs. User
Trapezoid direction: Ecol.User
Parent Footprint orientation Eco2.User

Rotation: 0.0
Board side; Frontside

& Cancel 4 DK

Nalezy zwroci¢ szczeg6lng uwage przy prawidlowym ustawieniu warstw do ktérych naleze¢ bedzie pole lutownicze. Choé
warstwy miedzi s do§¢ proste do zdefiniowania, to zarzadzanie warstwami technicznymi (maski lutowniczej, pasty lutowniczej,
itp...) jest rownie wazne przy produkcji obwodéw elektronicznych i ich dokumentowaniu.

Wybdr jednej z opcji dostgpnej w grupie Typ pola powoduje automatyczny wybdr warstw, ktdra na ogét jest wystarczajaca.

13.8.2.1 Uwaga pierwsza - Elementy SMD

For SMD footprints of the VQFP/PQFP type which have rectangular pads on all four sides (both horizontal and vertical) it
is recommended to use just one shape (for example, a horizontal rectangle) and to place it with different orientations (0 for
horizontal and 90 degrees for vertical). Global resizing of pads can then be done in a single operation.

13.8.2.2 Uwaga druga - Stosowanie obrotu

Rotations of -90 or -180 are only required for trapezoidal pads used in microwave footprints.

13.8.2.3 Uwaga trzecia - Pola lutownicze z opcja Non Plated

Pola lutownicze moga zosta¢ zdefiniowane jako Non Plated Through Hole (pola lutownicze NPTH).

Te pola lutownicze musza zosta¢ zdefiniowane na jednym lub wszystkich warstwach miedzi (oczywiscie, otwér w padzie bedzie
wystepowal na wszystkich warstwach miedzi).

Wymog ten pozwala na zdefiniowanie parametréw przeswitu (na przyktad jako przeswit dla Srub montazowych).

Gdy otwor w padzie jest tego samego rozmiaru jak rozmiar padu w polach o ksztalcie zaokraglonym lub owalnym, to takie pole
lutownicze NIE jest rysowane na warstwach miedzi w plikach GERBER.
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Te pola lutownicze maja swoje przeznaczenie mechaniczne, jednak nie jest dopuszczalne stosowanie nazw wtasnych lub nazw
sieci dla takich p6l lutowniczych. Laczenie ich z sieciami jest niemozliwe.

13.8.2.4 Uwaga czwarta - Pola lutownicze na warstwach technicznych

Te pola lutownicze zwykle nie sa uzyteczne. Opcja ta moze by¢ stosowana przy tworzeniu markeréw pozycjonujacych (przy
montazu automatycznym) lub masek na warstwach technicznych.

13.8.2.5 Parametr: Przesuniecie X (Y)

Pole lutownicze o numerze 3 posiada parametr Przesunigcie Y ustawione na 15mils.

13.8.2.6 Parametr: Nachylenie pola (pola trapezoidalne)

Pole lutownicze numer 1 posiada parametr Nachylenie ustawiony na 10mils.

13.8.3 Ustawianie przeswitu masek pasty i lutowniczej dla pol lutowniczych

Setting a clearance can be made at 3 levels:
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* Globalnie.
* Na poziomie footprintéw.

* Na poziomie p6l lutowniczych.
Pcbnew uses the following to calculate clearances:

* Wartosci ustalonej dla pdl lutowniczych. Jesli jest zerowa to:
» Z wartosci ustalonej dla footprintu. Jesli jest zerowa to:

» Z wartosci ustalonej globalnie.

13.8.3.1 Uwagi

Wartos$¢ dla maski Iutowniczej jest dodatnia, poniewaz maska lutownicza jest zwykle wigksza niz pole lutownicze. Warto$¢ dla
maski pasty lutowniczej jest ujemna poniewaz maska pasty lutowniczej jest zwykle mniejsza niz pole lutownicze.

13.8.3.2 Parametry maski pasty lutowniczej
Sa dwa parametry:

¢ Wartos¢ ustalona.

* Procent rozmiaru pola lutowniczego.

Wartos¢ realna jest suma tych dwéch wartosci.

Ustawienia na poziomie footprintéw

Lacal Clearance Values
Set clearances to 0 to use global values

Pad clearance: 0 mim
solder mask clearance: 1] i
solder paste clearance: ) mm

solder paste ratio clearance: | -0.000000 5%

Ustawienia na poziomie pdl lutowniczych

Clearances

Net pad clearance: ¥ mm
Solder mask clearance: #] mim
Solder paste clearance: 0 mm

Solder paste ratio clearance: |-0.000000 %
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13.9 Wiasciwosci pol tekstowych

Kazdy footprint posiada minimum dwa pola tekstowe: Oznaczenie i Warto$¢.

Ich parametry (atrybuty, rozmiar, szeroko$¢) musza zosta¢ zaktualizowane. Dostgp do wtasciwosci pdl tekstowych zapewnia
menu podrgczne, wywolywane przez podwojne kliknigcie prawym klawiszem na tresci pola, albo poprzez okno z wtasciwos$ciami
footprintu.

Foobprint Text Properties

Footprint US (628128) orientation 0.0

Reference: [DS ]

width (mm)]1.778
Height (mmy)| 1.778
Thickness (m 0.3048
Offset X (mn -13.97

Offset Y (mn -3.81

Layer: BFsilks =

Style Orientation Display

® Normal ® Horizontal @ Visible
Italic Vertical Invisible

&) cancel = OK

13.10 Automatic placement of a footprint

If the user wishes to exploit the full capabilities of the auto-placement functions, it is necessary to define the allowed orientations
of the footprint (Footprint Properties dialog).

Attributes Move and Place
@& HNormal & Free
Mormal+insert Locked
Virtual
Auto Place
Rotation 90 degree Rotation 180 degree
i) 0
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Zazwyczaj, obrét o 180 stopni jest dozwolony dla rezystoréw, niespolaryzowanych kondensator6w i innych elementéw syme-
trycznych.

Some footprints (small transistors, for example) are often permitted to rotate by +/- 90 or 180 degrees. By default, a new footprint
will have its rotation permissions set to zero. This can be adjusted according to the following rule:

Moze to by¢ dostosowane wedtug nastgpujacej zasady: Warto§¢ O powoduje ze obrét jest niemozliwy, warto$¢ 10 pozwala na
pelny obrét, a wszystkie posrednie wartosci, stanowia blokady obrotu. Na przyktad, rezystor moze mie¢ zezwolenie na poziomie
10 do obrotu o 180 stopni (nieograniczone) i zgode na poziomie 5 do obrotu o +/- 90 stopni (dozwolone, ale niezalecane).

13.11 Atrybuty

Sekcja atrybutéw jest nastepujaca:

Attributes
@ MNormal

Narmal+insert
Virtual

* Normalny to standardowy atrybut dla elementéw przewlekanych.

* Normal+Insert indicates that the footprint must appear in the automatic insertion file (for automatic insertion machines). This
attribute is most useful for surface mount components (SMDs).

* Virtual indicates that a component is directly formed by the circuit board. Examples would be edge connectors or inductors
created by a particular track shape (as sometimes seen in microwave footprints).

13.12 Documenting footprints in a library

It is strongly recommended to document newly created footprints, in order to facilitate their rapid and accurate retrieval. Who is
able to recall the multiple pin-out variants of a TO92 footprint?

The Footprint Properties dialog offers a simple and yet powerful means for documentation generation.
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B Footprint Properties

Properties 3D settings

Fields ALt
Doc @
[IH pins DIL package, mun!
Keywords
DIL
Aut
Reference F
L5 Edit 0
Value
628128 Edit 0
Loc
S5e
Footprint Name in Library
DIP-32_ 600 Pat

Pozwala ono na wprowadzenie:

* Jednoliniowego tekstu z opisem footprintu;

* Wielu stéw kluczowych rozdzielonych spacjami.

The comment line is displayed with the component list in CvPcb and in the footprint selection menus in Pcbnew. The keywords
can be used to restrict searches to those parts possessing the given keywords.

Thus, while using the load footprint command (icon in the right-hand toolbar in Pcbnew), it is possible to type the text =T0220
into the dialog box to have Pcbnew display a list of the footprints possessing the keyword T0220

13.13 Zarzadzanie modelami do wizualizacji 3D

A footprint may have been associated with a file containing a three-dimensional representation of itself. In order to associate
such a file with a footprint, select the 3D Settings tab. The options panel is the following:
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. Footprint Properties

Properties 3D settings

3D Shape Names
SMD_Packages 3dshapes/SOJ-32. wrl

Default Path (From KISYS3DMOD envirenment variable)
Jusrfshare/kicad/modules/packages3d

3D Scale and Position

Shape Scale:

X |1.000000
Y. |1.000000
Z 1.000000

Shape Offset (inch): Add 30 Shape

% | p.000000
Remove 3D Shape
Y. | 0.000000
Edit Filename
Z | 0.000000

Shape Rotation (degrees):

X 0000000
Y. |0.000000
Z | 0.000000

€ cancel o OK

Aby przydzieli¢ footprintowi jego reprezentacj¢ 3D nalezy okreslic:
* Plik zawierajacy model 3D (stworzony przez narz¢dzie do modelowania 3D Wings3d, w formacie VRML, za pomoca polecenia

eksportu do VRML).

* Domyslng Sciezka dla modeli 3D jest kicad/modules/package3d zawarta w zmiennej systemowej KISYS3DMOD. W
tym przykladzie, plik nazywa si¢ discret/to_220horiz.wrl, uzywajacy domyslnej Sciezki poczatkowej).

¢ Skale modelu w trzech osiach : X, Y oraz Z.
* The offset with respect to the anchor point of the footprint (usually zero).

* Poczatkowy obrét modelu 3D w kazdej osi (zwykle wartosci jest rowna zero).
Ustawienie skali modelu pozwala na:

* To use the same 3D file for footprints which have similar shapes but different sizes (resistors, capacitors, SMD components. . . )

* Dla matych (lub bardzo duzych) obudéw, lepszym rozwiazaniem jest uzycie siatki Wings3D: Skala 1:1 to 0.1cala w Pcbnew i
réwna si¢ 1 jednostce siatki w Wings3D.

Jesli plik(i) z modelem zostang okre§lone, mozliwe stanie si¢ przegladanie komponentéw w przestrzeni 3D:
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ECTEE— _ioix]

File

¥ &lalQl] Bln] xb| sla

| dx 0,00 |dv 0,00 [iews: 16,4 w

Model 3D automatycznie pojawi si¢ takze podczas wizualizacji PCB w trybie 3D.

13.14 Saving a footprint into the active library

Operacja zapisu footprintu (modyfikujaca plik aktywnej biblioteki) jest przeprowadzana za pomoca polecenia Zapisz E .

If a footprint of the same name exists (an older version), it will be overwritten. Because it is important to be able to have
confidence in the library footprints, it is worth double-checking the footprint for errors before saving.
Before saving, it is also recommended to change the reference or value of the footprint to be equal to the library name of the

footprint.

13.15 Saving a footprint to the board

é ¥
Jesli edytowany footprint pochodzit z biezacej ptytki, nalezy go uaktualnié¢ za pomoca polecenia Uaktualnij footprint [L—"1
znajdujacym si¢ na gérnym pasku narzedzi.
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Rozdziat 14

Zaawansowane harzedzia do rozmieszczania ele-
mentow

There are some more advanced editing tools available in Pcbnew and Footprint Editor, which can help you to efficiently lay out
components on the canvas.

14.1 Powielanie elementéow

Powielanie elementow to metoda polegajaca na klonowaniu elementu i wykonaniu dla niego tej samej akcji. Proces ten jest za-
sadniczo podobny do prostej metody kopiuj-wklej, ale pozwala na tatwiejsze rozmieszczanie komponentéw na PCB i umozliwia
doktadniejsze, cho¢ nadal reczne ich utozenie za pomocg narzgdzia Przesun dokladnie (patrz nizej).

Powielanie jest wykonywane gdy uzyje si¢ skrétu klawiszowego (domyslnie jest to Ctrl-D) lub z pomoca polecen w menu
kontekstowym. W zwyktym trybie wyS§wietlania dostgpne sa nastgpujace polecenia, w zalezno$ci od wybranego elementu:

BT %5

14.2 Przesuwanie dokladne

Narzgdzie Przesun dokladnie pozwala przenies¢ element (lub grupg elementéw) o podany wektor, ktéry moze by¢ wprowadzony
za pomoca wspétrzednych kartezjanskich lub polarnych i moze by¢ wprowadzony w jakichkolwiek obstugiwanych jednostkach.
Takie podejscie jest bardzo przydatne, w przeciwnym wypadku klopotliwe bytoby przetaczanie si¢ pomigdzy jednostkami lub
gdy funkcja wymagataby rozmieszczania wedlug z géry ustalonej siatki.

To use this tool, select the items you wish to move and then use either the hotkey (defaults to Ctrl-M) or the context menu items
to invoke the dialog. You can also invoke the dialog with the hotkey when moving or duplicating items, which can make it easy
to repeatedly apply an offset to multiple components.

Przesuwanie z mozliwoscig wprowadzania wspétrzednych kartezjariskich
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Move item

| | Use polar coordinates

x

Przesuwanie z mozliwo$cia wprowadzania wspétrzednych polarnych

Mowe vector X 5| mm | x |

Move vectorY: |0 mm | x |

Item rotation: |0 deg | x |
l Cancel J l Ok J

Move item %

@] Use polar coordinates

Distance:
Angle:

Item rotation:

l

Cancel ] l

3
3

a
8

ERENE

DK ]

Zmiana pomigdzy systemem kartezjafiskim a polarnym odbywa si¢ przez zaznaczenie pola opcji. Niezaleznie jak obecnie sg one

wprowadzone, zostana one automatycznie przeliczone w innym systemie.

Nastepnie nalezy wprowadzi¢ wektor przesunigcia. Mozna uzy¢ jednostek wskazanych przez opisy pél (na powyzszej ilustracji
jest to “mm”) lub okre§li¢ wilasne jednostki (np. “1 in” dla cali, “2 rad” dla 2 radianéw).

Woeiskajac OK przesunigcie zostanie zaaplikowane dla obecnego wyboru, zas przycisk Anuluj spowoduje zaniechanie akcji
i elementy nie zostang przesunigte. Jesli weiSnigto OK wartosci przesunig¢ zostang zapamigtane i przy powtdrzeniu operacji
przesuwania nastgpne elementy zostang przesunigte o ten sam wektor.

14.3 Tworzenie szyku

Pcbnew and the Footprint Editor both have assistants for creating arrays of features and components, which can be used to easily
and accurately lay out repetitive elements on PCBs and in footprints.
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14.3.1 Aktywacja narzedzia do utworzenia szyku

Narzedzie do tworzenia szyku operuje na elementach znajdujacych si¢ w miejscu kursora, lub, w przypadku trybu GAL, na
zaznaczeniu. Dostep do niego jest mozliwy poprzez menu podrgczne w przypadku zaznaczenia lub przez skrét klawiszowy
(domyslnie Ctrl-N). W widoku normalnym, menu podrgczne pozwala na tworzenie szyku dla nastgpujacych elementow:

00 // TTE=$$EE

@ //TI== EE

The array tool is presented as a dialog window, with a pane for the types of arrays. There are two types of arrays supported so
far: grid, and circular.

Oba typy szyku moga zosta¢ w pelni skonfigurowane poprzez wilasne zakladki. Opcje geometrii (sposéb w jaki szyk bedzie
tworzony) znajduje si¢ po lewej stronie; opcje numeracji za$ (pozwalajace ustali¢ bieg numeracji w szyku) znajduje si¢ po
prawe;j stronie.

14.3.2 Szyk kwadratowy
Szyk kwadratowy stanowi tablicg, w ktérej poszczegdlne elementy leza na 2-wymiarowe;j siatce. Ten rodzaj tablicy moze réwniez
generowac uklad liniowy jesli okres§lono wylacznie liczbg wierszy lub kolumn.

Ustawienia dla szyku kwadratowego sa nastgpujace:

B Create Array

Grid| Circular

Horizonktal count: |5 Numbering Direction

@ Horizontal, then vertical

Vertical count: |5 ; ;
Vertical, then horizonkal

Horizontal spacing: |5 jilhy .
Reverse numbering on alternate rows or columns
Vertical spacing. |5 mm & Restart numbering
Horizontal offset: |0 mm  Numnbering Scheme
: Continuous (1, 2, 3...)
Vertical offset: |0 mm )
@ Coordinate (A1, AZ, ... B1,..)
: |1
S Primary axis numbering:
stagger Type Mumerals (0,1,2,...,9,10) -
Rows
Secondary axis numbering:
@ Columns
Numerals (0,1,2,...,9,10) =
Mumbering starkt: 1 1
& cancel o K

14.3.2.1 Opcje geometrii
Opcje zwiazane z geometrig szyku sa nastgpujace:

* Horrizontal count: the number of ¢olumns"in the grid.
¢ Vertical count: the number of zows"in the grid.

* Horizontal spacing: the horizontal distance from item to the item in the same row and next column. If this is negative, the
grid progresses from right to left.
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* Vertical spacing: the vertical distance from one item to the item in the same column and the next row. If this is negative, the
grid progress bottom to top.

* Horizontal offset: start each row this distance to the right of the previous one

* Vertical offset: start each column this distance below the previous one

o ® __;;V_

1
® o
X ... .

Rysunek 14.1: Szyk 3x3 z przesunigciem x oraz y

69

* Przeplot: dodaj przesunigcie do kazdej “n”-tej kolumny lub rzgdu, z postepem co “1/n”-ta, odnoszac si¢ do pelnego wymiaru:

Rysunek 14.2: Szyk 3x3 z przeplotem w rzedzie wynoszacym 2
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Rysunek 14.3: Szyk 4x3 z przeplotem w kolumnie wynoszacym 3

14.3.2.2 Opcje numeraciji

* Numbering Direction: Determines whether numbers proceed along rows and then moves to the next row, or down columns
and then to the next column. Note that the direction on numbering is defined by the sign of the spacing: a negative spacing will
result in right-to-left or bottom-to-top numbering.

* Reverse numbering on alternate rows or columns: If selected, the numbering order (left-to-right or right-to-left, for example)
on alternate rows or columns. Whether rows or columns alternate depends on the numbering direction. This option is useful
for packages like DIPs where the numbering proceeds up one side and down the other.

* Restart numbering: if laying out using items that already have numbers, reset to the start, otherwise continue if possible from
this item’s number

* Numbering Scheme

— Continuous: the numbering just continues across a row/column break - if the last item in the first row is numbered "7", the
first item in the second row will be "8".

— Coordinate: the numbering uses a two-axis scheme where the number is made up of the row and column index. Which one
comes first (row or column) is determined by the numbering direction.

* Axis numberings: what glphabet"to use to number the axes. Choices are

Numerals for normal integer indices

Hexadecimal for base-16 indexing

Alphabetic, minus IOSQXZ, a common scheme for electronic components, recommended by ASME Y 14.35M-1997 sec.
5.2 (previously MIL-STD-100 sec. 406.5) to avoid confusion with numerals.

Full alphabet from A-Z.

14.3.3 Szyk opisany po okregu

Szyk opisany po okregu rozmieszcza elementy wokoét tworzac koto. Promieni okregu jest domysSlnie okreslony przez potoze-
nie wybranego elementu (lub wzgledem centrum wybranej grupy) a punkt centralny poprzez wprowadzone wartoSci. Ponizej
znajduje si¢ okno dialogowe tego narzedzia:
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Grid | Circular

Harizontal center: |0 mm B Restart numbering

Numbering type:
Humerals (0,1,2,....9,10) =

Vertical center: 0 mm

Radius: 126288393 mm
Numbering start: |1

Angle: |0 deg
Count: |4
Rotate: B

& cancel =7 DK

14.3.3.1 Opcje geometrii

* Horizontal center, Vertical center: The centre of the circle. The radius field below will update automatically when you adjust
these.

* Angle: The angular difference between two adjacent items in the array. Set this to zero to evenly divide the circle with
C¢ountelements.

* Tlo$¢: Liczba elementéw w szyku (razem z elementem oryginalnym).

¢ Obrét: Obrét elementu wobec wtasnej osi. W przeciwnym wypadku elementy zostang wytacznie przesunigte zachowujac swéj
wlasny obrét (na przyklad, prostokatne pole pozostanie zawsze w tej samej orientacji jesli ta warto$¢ nie zostanie ustawiona).

14.3.3.2 Opcje numeracji

Szyk opisany po okrggu posiada tylko jeden wymiar i jest prostszy w zastosowaniu niz szyk kwadratowy. Znaczenie poszcze-
g6Inych opcji jest to samo dla obu typéw szyku. Elementy sa numerowane zgodnie z ruchem wskazdwek zegara - dla numeracji
w przeciwnym kierunku nalezy wpisaé warto$¢ ujemna kata.
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Rozdziat 15

KiCad Scripting Reference

Scripting allows you to automate tasks within KiCad using the Python language.
Also see the doxygen documentation on Python Scripting Reference.
You can see python module help by typing pydoc pcbnew on your terminal.

Using scripting you can create:

* Plugins: this type of script is loaded when KiCad starts. Examples:

— Footprint Wizards: To help you build footprints easily filling in parameters. See the dedicated section Footprint Wizards
below.

— File I/O (planned): To let you write plugins to export/import other filetypes

— Actions (planned): Associate events to scripting actions or register new menus or toolbar icons.

e Command Line Scripts: scripts that can be used from the command line, load boards or libraries, modify them, and render
outputs or new boards.

It shall be noted that the only KiCad applicaiton that supports scripting is Pcbnew. It is also planned for Eeschema in the future.

15.1 KiCad Objects

The scripting API reflects the internal object structure inside KiCad/pcbnew. BOARD is the main object, that has a set of
properties and a set of MODULEs, and TRACKs/SEGVIAs, TEXTE_PCB, DIMENSION, DRAWSEGMENT. Then MODULEs
have D_PADs, EDGEs, etc.

¢ See the BOARD section below.

15.2 Basic APl Reference

All the pcbnew API is provided from the "pcbnew"module in Python. GetBoard() method will return the current pcb open at
editor, useful for commands written from the integrated scripting shell inside pcbnew or action plugins.



https://www.python.org/
http://ci.kicad-pcb.org/job/kicad-doxygen/ws/build/pcbnew/doxygen-python/html/index.html
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15.3 Loading and Saving a Board

* LoadBoard(filename): loads a board from file returning a BOARD object, using the file format that matches the filename
extension.

» SaveBoard(filename,board): saves a BOARD object to file, using the file format that matches the filename extension.

* board.Save(filename): same as above, but it’s a method of BOARD object.

Example that loads a board, hides all values, shows all references

#!/usr/bin/python
import sys
from pcbnew import =

filename=sys.argv[l]

pcb = LoadBoard(filename)

for module in pcb.GetModules() :
print "x Module: %s"%module.GetReference ()
module.GetValueObj () .SetVisible (False) # set Value as Hidden
module.GetReferenceObj () .SetVisible (True) # set Reference as Visible

pcb.Save ("mod_"+filename)

15.4 Listing and Loading Libraries

Enumerate library, enumerate modules, enumerate pads

#!/usr/bin/python
from pcbnew import =

libpath = "/usr/share/kicad/modules/sockets.mod"
lst = FootprintEnumerate (libpath)

for name in lst:
m = FootprintLoad(libpath, name)
print name,"->",m.GetLibRef (), m.GetReference ()
for p in m.GetPads() :
print "\t",p.GetPadName (), p.GetPosition(),p.GetPos0(), p.GetOffset ()

15.5 BOARD

Board is the basic object in KiCad pcbnew, it’s the document.

BOARD contains a set of object lists that can be accessed using the following methods, they will return iterable lists that can be
iterated using "for obj in list:"

* board.GetModules(): This method returns a list of MODULE objects, all the modules available in the board will be exposed
here.

* board.GetDrawings(): Returns the list of BOARD_ITEMS that belong to the board drawings
¢ board.GetTracks(): This method returns a list of TRACKSs and SEGVIAs inside a BOARD
* board.GetSegZones(): Returns a list of SEGZONEs
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board.GetFullRatnest(): Returns the list of ratsnets (connections still not routed)

board.GetLocalRatsnest(): Returns the list of ratsnest of a moving footprint (as it’s dragged)

¢ board.GetNetClasses(): Returns the list of net classes

board.GetCurrentNetClassName(): Returns the current net class

board.GetViasDimensionsList(): Returns the list of Via dimensions available to the board.

board.GetTrackWidthList(): Returns the list of Track Widths available to the board.

Board Inspection Example

#!/usr/bin/python
import sys
from pcbnew import =

filename=sys.argv[1l]
pcb = LoadBoard(filename)

ToUnits=ToMils
FromUnits=FromMils

print "LISTING VIAS:"
for item in pcb.GetTracks () :
if type(item) is SEGVIA:

pos = item.GetPosition ()

drill = item.GetDrillValue ()

width = item.GetWidth ()

print " * Via: %$s — %$f/%f "% (ToUnits (pos),ToUnits (drill), ToUnits (width))

elif type(item) is TRACK:

start = item.GetStart ()
end = item.GetEnd/()
width = item.GetWidth ()

print " % Track: %s to %s, width %f" % (ToUnits (start),ToUnits (end),ToUnits (width))

else:

)

print "Unknown type $s" % type (item)
print mn
print "LISTING DRAWINGS:"

for item in pcb.GetDrawings () :
if type(item) is TEXTE_PCB:

print "% Text: "%s’ at %$s"%(item.GetText (), item.GetPosition())
elif type(item) is DRAWSEGMENT:

print "x Drawing: %s"$item.GetShapeStr() # dir(item)
else:

print type (item)

print ""

print "LIST MODULES:"

for module in pcb.GetModules (
print "x Module: %s at %s

) 2

'$ (module.GetReference (), ToUnits (module.GetPosition()))

print ""

print "LIST ZONES:"

for zone in pcb.GetSegZones () :
print zone
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print nn
print "RATSNEST:", len (pcb.GetFullRatsnest ())

15.6 Przykitady stosowanych regut projektowych

15.6.1 Change a component pins paste mask margin

We only want to change pins from 1 to 14, 15 is a thermal pad that must be kept as it is.

b = pcbnew.GetBoard()
u304 = b.FindModuleByReference ('U304")
pads = u304.GetPads ()

for p in pads:
print p.GetPadName (), pcbnew.ToMM (p.GetLocalSolderPasteMargin())
id = int (p.GetPadName ())
if id<15: p.SetLocalSolderPasteMargin (0)

15.7 Footprint Wizards

The footprint wizards are a collection of python scripts that can be accessed from the Footprint Editor. If you invoke the footprint
dialog you select a given wizard that allows you to see the footprint rendered, and you have some parameters you can edit.

If the plugins are not properly distributed to your system package, you can find the latest versions in the KiCad source tree at
launchpad.

They should be located in for example C: \Program Files\KiCad\bin\scripting\plugins.
On linux you can also keep your user plugins in $HOME/ . kicad_plugins.

Build footprints easily filling in parameters.

#!/usr/bin/python

from pcbnew import =

class FPCFootprintWizard (FootprintWizardPlugin) :

def _ init_ (self):
FootprintWizardPlugin.__init__ (self)

self.name = "FPC"
self.description = "FPC Footprint Wizard"
self.parameters = {
"Pads":
{"+*n":40, # not internal units preceded by "x"
"pitch": FromMM(0.5),
"width": FromMM(0.25),
"height": FromMM(1.6) },
"Shield":
{"shield_to_pad": FromMM(1.6),
"from_ _top": FromMM(1.3),
"width": FromMM(1.5),
"height": FromMM (2) }

self.ClearErrors ()

# build a rectangular pad
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def smdRectPad(self,module, size,pos,name) :
pad = D_PAD (module)
pad.SetSize (size)
pad.SetShape (PAD_RECT)
pad.SetAttribute (PAD_SMD)
pad.SetLayerMask (PAD_SMD_DEFAULT_LAYERS)
pad.SetPos0 (pos)
pad.SetPosition (pos)
pad.SetPadName (name)
return pad

# This method checks the parameters provided to wizard and set errors
def CheckParameters (self) :

p = self.parameters

pads = p["Pads"] ["*n"]

errors = ""

if (pads<l):
self.parameter_errors|["Pads"] ["n"]="Must be positive"
errors +="Pads/n has wrong value, "

pl"Pads"] ["n"] = int (pads) # make sure it stays as int (default is float)

pad_width = p["Pads"] ["width"]

pad_height = p["Pads"] ["height"]

pad_pitch = p["Pads"] ["pitch"]

shl_width = p["Shield"] ["width"]

shl_height = p["Shield"] ["height"]

shl_to_pad = p["Shield"] ["shield_to_pad"]

shl_from_top = p["Shield"] ["from_top"]

return errors

# build the footprint from parameters
def BuildFootprint (self):

print "parameters:",self.parameters
#self.ClearErrors ()
#print "errors:",self.parameter_errors

module = MODULE (None) # create a new module
self.module = module

p = self.parameters

pads = int (p["Pads"] ["*n"])
pad_width = p["Pads"] ["width"]
pad_height = p["Pads"] ["height"]
pad_pitch = p["Pads"] ["pitch"]

shl_width = p["Shield"] ["width"]
shl_height = p["Shield"] ["height"]
shl_to_pad = p["Shield"] ["shield_to_pad"]
shl_from_top pl"Shield"] ["from_top"]

size_pad = wxSize (pad_width,pad_height)
size_shld = wxSize(shl_width,shl_height)

module.SetReference ("FPC"+str (pads) ) # give it a reference name
module.m_Reference.SetPos0O (wxPointMM (-1,-2))
module.m_Reference.SetPosition (wxPointMM(-1,-2))

# create a pad array and add it to the module

for n in range (0,pads):
pad = self.smdRectPad (module, size_pad,wxPoint (pad_pitchxn,0),str(n+l))
module.Add (pad)
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pad_s0 = self.smdRectPad (module,
size_shld,
wxPoint (-shl_to_pad, shl_from_top),
"O")
pad_sl = self.smdRectPad (module,
size_shld,
wxPoint ( (pads-1) *xpad_pitch+shl_to_pad, shl_from_top),
non)

module.Add (pad_sO0)
module.Add (pad_s1l)

e = EDGE_MODULE (module)
e.SetStartEnd (wxPointMM (-1, 0) , wxPointMM (0, 0))
e.SetWidth (FromMM (0.2))

e.SetLayer (EDGE_LAYER)

e.SetShape (S_SEGMENT)

module.Add (e)

module.SetLibRef ("FPC"+str (pads) )

# create our footprint wizard
fpc_wizard = FPCFootprintWizard()

# register it into pcbnew
fpc_wizard.register ()
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