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Capitulo 1. Introduction to the KiCad PCB
Editor

The KiCad PCB Editor isa PCB layout application distributed as a part of KiCad and available for the
following operating systems:

* Linux

* Apple macOS

* Windows

Regardiess of the OS, all KiCad files are 100% compatible from one OS to another.

The PCB Editor is an integrated application where all functions of placing footprints, routing tracks,

library management, and data transfer to and from the schematic capture software are carried out

within the editor itself.

The KiCad PCB Editor isintended to communicate directly with the KiCad Schematic Editor for

designing printed circuit boards from schematics without using any intermediate files. It can also

import netlist files, which list al the electrical connections, from other packages.

The PCB Editor includes afootprint library editor, which can create and edit footprints and manage

libraries. It also integrates the following additional but essential functions needed for modern PCB

design software:

» Design rules check (DRC) for automatic detection of design rule violations such as incorrect and
missing connections, copper clearance and minimum width violations, and many other design
issues

 Scriptable design rules for specifying rules with complex constraints and conditions

* An interactive router with multiple modes of operation (push-and-shove, walkaround, highlight
collisions) and support for differential pair routing as well as length and skew tuning

* A 3D viewer and 3D model generation in many formats (STEP, GLB, BREP, XAO, PLY, STL,
IDF, and VRML)

1.1. Initial configuration

When the PCB Editor isrun for the first time, if the global footprint tablefilef p-1i b-t abl e isnot
found in the KiCad configuration folder then the KiCad will ask how to create thisfile:
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Configure Global Footprint Library Table

KiCad has been run for the first time using the new Footprint library table For
accessing libraries. Inorder For KiCad to access footprint libraries,

you muskt configure your global Footprint library table. Please select from one
of the options below. If you are not sure which option to select, please

use the default selection.

@ Copy default global footprint library table (recommended)
Copy custom global Footprint library table
Create an empty global footprint library table

Select global Footprint library table File:

OK

Thefirst option is recommended (Copy default global footprint library table (recommended)). The
default footprint library table includes all of the standard footprint libraries that are installed as part of
KiCad.

If this option is disabled, KiCad was unable to find the default global footprint library table. This
probably means you did not install the standard footprint libraries with KiCad, or they are not installed
where KiCad expects to find them. On some systems the KiCad libraries are installed as a separate
package.

If you have installed the standard KiCad footprint libraries and want to use them, but the first
option is disabled, select the second option and browse to thef p-1i b-t abl e filein the directory
where the KiCad libraries were install ed.

If you already have a custom footprint library table that you would like to use, select the second
option and browseto your f p- I i b-t abl e file.

If you want to construct a new footprint library table from scratch, select the third option.

Footprint library management, including how to re-run thisinitial configuration, is described in more
detail later.
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1.2. The PCB Editor user interface

StickHub — PCB Editor - o ®
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The main PCB Editor user interface is shown above, with some key elements indicated:

=

. Top toolbars (file management, zoom tools, editing tools)

N

. Left toolbar (display options)

w

. Message panel and status bar

D

. Right toolbar (drawing and design tools)

(62

. Appearance panel

6. Selection filter panel

1.3. Navigating the editing canvas

The editing canvas is a view onto the board being designed. Y ou can pan and zoom to different areas
of the board, and aso flip the view to show the board from the bottom.

By default, dragging with the middle or right mouse button will pan the canvas view and scrolling the
mouse wheel will zoom the view in or out. Y ou can change this behavior in the Mouse and Touchpad
section of the preferences (see Configuration and Customization for details).

Several other zoom tools are available in the top toolbar:

7 _I"'HI
o R.J\
zooms in on the center of the viewport.

Yy

o
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zooms out from the center of the viewport.
zooms to fit the frame around the drawing sheet.
zooms to fit the items within the drawing sheet.

allows you to draw a box to determine the zoomed area.

The cursor’ s current position is displayed at the bottom of the window (X and Y), along with the
current zoom factor (Z), the cursor’ s relative position (dx, dy, and dist), the grid setting, and the
display units.

The relative coordinates can be reset to zero by pressing kbd:[Space]. Thisis useful for measuring
distance between two points or aligning objects.

1.4. Hotkeys

The kbd:[Ctrl+F1] shortcut displays the current hotkey list. The default hotkey list isincluded in the
Actions Reference section of the manual.

The hotkeys described in this manual use the key labels that appear on a standard PC keyboard. On
an Apple keyboard layout, use the kbd:[Cmd] key in place of kbd:[Ctrl], and the kbd:[Option] key in
place of kbd:[Alt].

Many actions do not have hotkeys assigned by default, but hotkeys can be assigned or redefined using
the hotkey editor (Preferences | Preferences... _ Hotkeys).

Nota

Many of the actions available through hotkeys are al'so available in context menus. To
access the context menu, right-click in the editing canvas. Different actions will be available
depending on what is selected or what tool is active.

Hotkeys are stored in thefile user . hot keys in KiCad's configuration directory. The location is
platform-specific:

e Windows. %APPDATA% ki cad\ 9. 0\ user . hot keys
e Linux: ~/.config/kicad/ 9.0/ user. hot keys
* macOS: ~/ Li brary/ Pref erences/ ki cad/ 9. 0/ user . hot keys

KiCad can import hotkey settings from auser . hot keys file using the Import Hotkeys button in the
hotkey editor.
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2.1. Board layers

Layersin the PCB Editor represent physical copper layers on aboard, as well as graphical layers used
for defining things such as silkscreen, solder mask, and the board edge. There is always one layer that
isactivein the editor. The active layer is drawn on top of other layers and will be the layer assigned
to newly-created objects. The active layer isindicated in the layer selector drop-down box in the top
toolbar and is also highlighted in the appearance panel. To change the active layer, you can left-click
alayer name in the appearance panel, use the drop-down layer selector in the top toolbar, or use a
hotkey. Layers can be hidden to simplify the board view. Y ou can hide alayer eveniif it isthe active

layer.
2.1.1. Display order for board layers

The display order for board layers is dynamic and depends on which layer is selected as the active
layer. The active layer is always drawn on top of other layers. In addition, layers that are related to
the active layer are drawn on top of layersthat are unrelated. For example, if you make B.Silkscreen
the active layer, then all of the other back layers (B.Cu, B.Adhesive, B.Paste, B.Mask, B.Fab, and
B.Courtyard) will be drawn on top of the front, user, and inner copper layers, with B.Silkscreen
topmost. If you make Edge.Cuts active, then it will be drawn on top, and the User.* layers and Margin
will also be be brought to the front.

Nota

Selected objects are always drawn on top, even if they are not on the active layer.

2.2. The appearance panel

The appearance panel provides controls to manage the visibility, color, and opacity of objectsin the
PCB Editor’ s drawing canvas. It has three tabs: the Layers tab contains controls for the board layers,
the Objects tab contains controls for different types of graphical objects, and the Nets tab contains
controls for the appearance of the ratsnest and copper items.

2.2.1. Layer controls

In the Layers tab of the appearance panel, each board layer is shown with its color and visibility state.
The active layer is shown highlighted with an arrow indicator to the left of the color swatch. Left-click
on alayer to choose it as the active layer. Left-click on the corresponding visibility icon to toggle

the layer between visible and hidden. Double-click or middle-click on the color swatch to change the
layer’s color.

Nota

Y ou must first create a custom color theme in Preferences before you can change layer colors
in the appearance panel.
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Below thelist of layersis an expandable panel that contains layer display options. The first setting
controls how non-active layers are displayed: normal, dimmed, or hidden. The layer display mode can
be used to ssimplify the view and focus on a single layer. Items on inactive layers cannot be selected
when the non-active layer display mode is"Dim" or "Hide". Y ou can use the hotkey kbd:[Ctrl+H] to
cycle through these display modes quickly.

Flip board view will show the board asif you are looking from the bottom (that is, mirrored around
the Y-axis). This option is also available in the View menu.

Nota

Flipping the board view does not change the visual layer ordering, the active layer will remain
in front followed by the other layersin their normal order.

2.2.2. Object controls

The Objects tab of the appearance panel is similar to the Layerstab. The main differences are that
some objects have no color setting and that four types of objects (tracks, vias, pads, and zones) have
opacity control sliders. The opacity setting here will be multiplied with any opacity set in the layer
colors. By default, all objects are fully opaque except for zones, which are set to transucent in order
to make it easier to see objects through filled zone areas.

2.2.3. Layer presets

Layer presets store which layers and objects are visible and hidden for easy recall. There are several
built-in layer presets and you can save your own custom presets. Custom presets are stored in the
project settings for a board, as presets may be specific to a certain board stackup.

To load a preset, choose it from the Presets drop-down menu at the bottom of the appearance panel or
use the quick switcher by holding down kbd:[Ctrl] and pressing kbd:[ Tab]. Once the quick switcher
window appears, you can press kbd:[ Tab] and kbd:[ Shift+Tab] to cycle through the available presets.
When you let go of the kbd:[Ctrl] key, the highlighted preset will be |oaded.

To save a custom preset, first use the visibility controls to choose which layers you want visible, then
choose Save preset... from the Presets drop-down menu. Give your preset a name and it will now be
available viathe drop-down menu and the quick switcher. To modify a custom preset, follow the same
process and save the modified version with the same name to overwrite the existing version. To delete
acustom preset, choose the Delete preset... option from the drop-down menu and select the preset to
be deleted from the list.

2.2.4. Viewports

Viewports store the current view location and zoom level so you can quickly switch back to it later, or
switch between severa saved views.

To load aviewport, choose it from the Viewports drop-down menu at the bottom of the appearance
panel or use the quick switcher by holding down kbd:[ Shift] and pressing kbd:[Tab]. Once the quick
switcher window appears, you can press kbd:[ Tab] to cycle through the stored viewports. When you
let go of the kbd:[ Shift] key, the highlighted viewport will be loaded.




Display and selection controls

To save anew viewport, scroll and zoom to show the desired area of the board, then choose Save
viewport... from the Viewports drop-down menu. Give your viewport a name and it will now be
available via the drop-down menu and the quick switcher. To modify an existing viewport, save a
new viewport with the same name to overwrite the existing version. To delete a viewport, choose the
Delete viewport... option from the drop-down menu and select the preset to be deleted from the list.

2.2.5. Net and net class controls

The Nets tab of the appearance panel shows alist of al nets and net classes in the board. Each net
has avisibility control that controls the visibility of that net in the ratsnest. Hiding netsin the ratsnest
does not change the connectivity of the board and will not impact the design rule checker; it only is
intended to make the ratsnest easier to understand.

Each net and net class can also have a color assigned. By default, this color applies to the ratsnest
linesfor the net (or for al the netsin the net class). Nets have no color by default; thisisindicated by
a checkerboard pattern in the color swatch. Double-click or right-click a net or net class color swatch
to set the color. To give anet class the same color it hasin the schematic, right click the net class and
select Use color from schematic.

Nota

The Default net class cannot have a color assigned, as netsin this class will just use the default
ratsnest color defined by the color theme.

Y ou can also select and highlight nets and net classes via the appearance panel: right-click on a net or
net class to show these options in a menu.

Below thelist of net classes is an expandable panel that contains net display options. The first option
controls how net colors are applied. When "All" is selected, all copper items (pads, tracks, vias, and
zones) belonging to a net or net class will take on the chosen color. When "Ratsnest” is selected (the
default value), only the ratsnest is affected by net and net class colors. When "None" is selected, net
and net class colors are ignored.

The second option controls how ratsnest lines are drawn. "All layers' means that ratsnest lines will be
drawn between all unconnected items. "Visible layers’ means that no ratsnest lines will be drawn to
items that are on hidden layers, even when those items are unconnected.

Nota

Y ou can configure the thickness of ratsnest lines in the PCB Editor Editing Options section of
the Preferences dialog, to make the ratsnest more or lessvisible.

2.3. Selection and the selection filter

Selecting itemsin the editing canvas is done with the left mouse button. Single-clicking on an object
will select it and dragging will perform a box selection. A box selection from left to right will only
select itemsthat are fully inside the box. A box selection from right to left will select any items that
touch the box. A left-to-right selection box is drawn in yellow, with a cursor that indicates exclusive
selection, and aright-to-left selection box is drawn in blue with a cursor that indicates inclusive
selection.
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The selection action can be modified by holding modifier keys while clicking or dragging. The
following modifier keys apply when clicking to select single items:

Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOS)

kbd:[Ctrl] kbd:[Ctrl] kbd:[Cmd] Toggle selection. Note: kbd:
[Ctrl]+click can be remapped to
highlight net in Preferences _, PCB
Editor _ Editing Options.

Kbd:[ Shift] kbd:[ Shift] kbd:[ Shift] Add the item to the existing selection.

kbd:[Ctrl + Shift] |kbd:[Ctrl + Shift] |kbd:[Cmd + Shift] |Remove the item from the existing
selection.

long click long click or kbd: |long click or kbd: | Clarify selection from a pop-up menu.

[Alf] [Option]

The following modifier keys apply when dragging to perform a box selection:

Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOY9)

kbd:[Ctrl] kbd:[Ctrl] kbd:[Cmd] Toggle selection.

kbd:[ Shift] kbd:[ Shift] kbd:[ Shift] Add item(s) to the existing selection.

kbd:[Ctrl + Shift] |kbd:[Ctrl + Shift] |kbd:[Cmd + Shift] |Remove item(s) from the existing
selection.

The selection filter panel in the lower right corner of the PCB Editor window controls which types of
objects can be selected with the mouse. Turning off selection of unwanted object types makes it easier
to select items in adense board. The "All items" checkbox is a shortcut to turn the other items on and
off. The "Locked items" checkbox is independent of the rest, and controls whether or not items that
have been locked can be selected. Y ou can right-click any object type in the selection filter to quickly
change the filter to only allow selecting that type of object.

Selection Filter

(] All iterns Locked iterns
(v Footprints (v Text

(| Tracks (] vias

(v Pads (| Graphics

(v Zones (] Rule Areas

(v Dimensions [+ Other items

When a connected copper item is selected, you can expand the selection to other copper items of the
same net using the Expand Selection command in the right-click context menu or with the hotkey
kbd:[U]. Thefirst time you run this command, the selection will be expanded to the nearest pad. The
second time, the selection will be expanded to all connected itemson al layers.

Selecting an object displays information about the object in the message panel at the bottom of the
window. Double-clicking an object opens a window to edit the object’ s properties.
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Pressing kbd:[Esc] will always cancel the current tool or operation and return to the selection tool.
Pressing kbd:[Esc] while the selection tool is active will clear the current selection.

2.4. Net highlighting

An electrical net (or set of nets) can be highlighted in the PCB editor to visualize how the net is routed
across the PCB. Net highlighting can be activated by selecting the net to highlight in the PCB editor
or by selecting the corresponding net in the schematic editor when cross-probe highlighting is enabled
(see below). When net highlighting is active, the highlighted net or nets will be shown in a brighter
color and all other items will be shown in adimmer color than normal.

There are several ways to select a net or netsto highlight in the PCB editor:

» Usethe hotkey kbd:["] after selecting a copper object, or while hovering over a copper object
 Right click acopper object in the editing canvas and select Net Inspection Tools _ Highlight Net
* Right click anet in the Netstab of the Appearance panel and select Highlight

» Doubleclick anet in the Net Inspector

When you press the Highlight Net hotkey, the nets of any selected copper items will be highlighted. If
no copper items are selected, the net of the copper item under the editor cursor will be highlighted.

Net highlighting can be cleared by using the Clear Net Highlight action (hotkey kbd:[~]) or by
using the Highlight net tool on an empty region in the board. By default, kbd:[Esc] aso clears net
highlighting, but this can be disabled if desired in Preferences _, PCB Editor _ Editing Options.

—

When anet or nets have been selected for highlighting, the Toggle Net Highlighting action becomes
enabled on the left toolbar (also accessible by hotkey, kbd:[Ctrl+]). This action will turn the
highlighting display on or off without choosing a new net to highlight.

2.5. Cross-probing from the schematic

KiCad allows bi-directional cross-probing between the schematic and the PCB. There are several
different types of cross-probing.

Selection cross-probing alows you to select a symbol or pin in the schematic to select the
corresponding footprint or pad in the PCB (if one exists) and vice-versa. By default, cross-probing
will result in the display centering on the cross-probed item and zooming to fit. Y ou can disable the
centering and zooming behavior, or disable selection cross-probing entirely, in the Display Options
section of the Preferences dialog. Even when selection cross-probing is disabled, you can manually
cross-probe from the schematic to the PCB by right-clicking an object and selecting Select on PCB,
or from the PCB to the schematic by right-clicking an object and choosing Select _ Select on
Schematic.

Highlight cross-probing alows you to highlight a net in the schematic and PCB at the same time. If
the option "Highlight cross-probed nets" is enabled in the Display Options section of the Preferences
dialog, highlighting a net or bus in the schematic editor will cause the corresponding net or nets to be
highlighted in the PCB editor.
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2.6

. Left toolbar display controls

The left toolbar provides options to change the display of itemsin the PCB Editor.

Turns grid display on/off.

Note: by default, hiding the grid does not disable grid snapping. This behavior can be changed
in the Display Options section of Preferences.

Turns item-specific grid overrides on/off.

Switch between polar and Cartesian coordinate display in the status bar.

Display/entry of coordinates and dimensions in inches, mils, or millimeters.

Switches between full-screen and small editing cursor (crosshairs).

|

Switches between free angle and 45 degree mode for placement of new tracks, zones, graphical
shapes, dimensions, and other objects. Y ou can also toggle between free angle and 45 degree
mode using kbd:[ Shift+Space].

Turns the ratsnest display on/off.

Switches between straight and curved ratsnest lines.

Switches the non-active layer display mode between Normal and Dim.

Note: this button will be highlighted when the non-active layer display modeis either Dim or
Hide. In both cases, pressing the button will change the layer display mode to Normal. The
Hide mode can only be accessed viathe controls in the Appearance Panel or viathe hotkey kbd:
[Ctrl+H].

When a net has been selected for highlighting, switches the highlighting on or off.

Note: this button will be disabled when no net has been highlighted. To highlight a net, use the
hotkey kbd:[ ], right-click any copper object in the net and choose Highlight Net from the Net
Tools menu, or right-click the net in the list in the Nets tab of the Appearance panel.

Show zonefilled areas.

Show zone outlines only.

Switches display of pads between filled and outline mode.

Switches display of vias between filled and outline mode.

Switches display of tracks between filled and outline mode.

Shows or hides the Appearance and Selection Filter panels on the right side of the editor.

Shows or hides the Properties Manager panel on the left side of the editor.

10




Capitulo 3. Creating a PCB
3.1. Basic PCB concepts

A printed circuit board in KiCad is generally made up of footprints representing electronic
components and their pads, nets defining how those pads connect to each other, tracks, vias, and
filled zones that form the copper connections between pads in each net, and various graphic shapes
defining the board edge, silkscreen markings, and any other desired information.

KiCad normally keeps the information about nets on a PCB synchronized with an associated
schematic, but nets can also be created and edited directly within the PCB editor.

3.2. Capabilities

KiCad is capable of creating printed circuit boards with up to 32 copper layers, 14 technical layers
(silkscreen, solder mask, component adhesive, solder paste, etc), and 13 general-purpose drawing
layers.

The internal measurement resolution of all objectsin KiCad is 1 nanometer, and measurements are
stored as 32-bit integers. This meansit is possible to create boards up to approximately 4 meters by 4
meters.

KiCad currently supports one board file per project / schematic.

3.3. Starting from a schematic

Creating a board from a schematic is the recommended workflow for KiCad. When you create a new
project, KiCad will generate an empty board file with the same name as the project. To start designing
the board after you have created a schematic, simply open the board file. Y ou can do this either from
the KiCad project manager, or by clicking the "Open PCB in board editor” button in the schematic
editor. To import the schematic design information into the board editor, including footprints and net
connections, usethe Tools _, Update PCB from Schematic... action (kbd:[F8]). Y ou can aso use
the

icon in the top toolbar.
Nota
Update PCB from Schematic is the preferred way to transfer design information from the
schematic to the PCB. In older versions of KiCad, the equivalent process was to export a

netlist from the Schematic Editor and import it into the Board Editor. It is no longer necessary
to use anetlist file.
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. » Update PCB from Schematic v X

Options
() Re-link footprints to schematic symbols based on their reference designators

Delete footprints with no symbols
I\Z’I Replace footprints with those specified in the schematic

Deletefreplace footprints even if locked

Changes to Be Applied

Processing symbol 'R214:Resistor_SMD:R_0805_2012Metric'.

Processing symbol 'R302:Resistor_THT:R_Axial_DIM0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'D201:Diode_THT:D_DO-15_P12.70mm_Horizontal'.

Processing symbol 'D301:LED_SMD:LED_1206_3216Metric'.

Processing symbol 'D302:LED_SMD:LED_1206_3216Metric'.

Processing symbol 'R301:Resistor_SMD:R_0805_2012Metric'.

Processing symbol 'F201:kit-dev-coldfire:FSUPCMS'.

Processing symbol 'FE101:Resistor_SMD:R_1206_3216Metric_Pad1.30x1.75mm_HandSolder'.
Processing symbol 'GND101:Connector_PinHeader_2.54mm:PinHeader_1x01_P2.54mm_Vertical'.
Processing symbol 'R215:Resistor_SMD:R_0805_2012Metric'.

Draroccinn cumbal 101 it Aoy ealdficac-lACK ALTRA!

Show: (v Al W errors @) @ warnings 7 (v Actions (v Infos Save...

Close Update PCBE

For more information about the Update Schematic from PCB tool, see the forward annotation section
of the manual.

3.4. Starting from scratch

It is also possible to create a board with no matching schematic, although this workflow has some
limitations and is not recommended for most users. To do this, you must start the PCB editor
standalone (not from the KiCad project manager). Before beginning your design, it isagood idea

to save the board file, which will aso create a project file to store board settings. Use "Save As..."
from the File menu to choose where to save your board file. A project file with the same name will be
created in the same location you choose to save the board filein.

3.5. Board setup

Before beginning your board design, use the Board Setup dialog to configure the basic parameters of
the board. To open Board Setup, click the

icon in the top toolbar or choose "Board Setup..." from the File menu.
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3.5.1. Configuring board stackup and physical
parameters

There are two sections of Board Setup used to configure the stackup and layers of the board. The
Board Editor Layers section is used to enable or disable technical (non-copper) layers, and give
custom namesto layersif desired. The Physical Stackup section is used to configure the number of
copper layers, aswell as the physical parameters of the copper and dielectric layers such as thickness
and material type. Dielectric, soldermask, and silkscreen layers can have colors assigned to them,
which affects the board’ s appearance in the 3D viewer.

To configure the board stackup, start on the Physical Stackup section:

' F 4 Board Setup v oA X

~  Board Stackup

Board Editor Layers Copper layers: | 4 Impedance controlled Add Dielectric Layer..
Board Finish Layer Id Type Material Thickness a Colar EpsilonR  LossTan
Solder Mask/Paste F.Silks Top Silk Screen Liquid Phota ... Cwhite v
w Text & Graphics
F.Paste Top Solder Paste
Defaults
Formatting . Fhask Top Solder Mask Dry Film .. 0.01 mm BMGreen v |33 0
fext Variables Top_layer Copper 0.035 mm
» Design Rules
Constraints mmm Dielectric1 | PrePreg ~ FR4 ../ | 0.48 mm BNot specified v~ | 4.5 0.02
Pre-defined Ses In1.Cu Copper 0.035 mm
Teardrops
Length-tuning Patterns o Dielectric2 | Core v | FR4 .. | 0.48 mm BNot specified | 4.5 0.02
Net Classes In2.Cu Copper 0.035 mm
Custom Rules
mmm Dielectric3 | PrePreg ~ | | FR4 .. | 0.48 mm Mot specified | 45 0.02
Violation Severity
“ Board Data B.Cu Copper 0.035 mm
Embedded Files ;
mmm B Mask Bottom Solder Mask Dry Film ... | 0.01 mm B Green W 3.3 0
B.Paste Bottom Solder Paste
B.Silks Bottom Silk Screen Liguid Photo ... Clwhite v
Board thickness from stackup: 1.6 mm Adjust Dielectric Thickness Export to Clipboard
Import Settings from Another Board... @ Cancel v OK

Set the number of copper layersin the upper left corner and then enter the physical parameters of

the stackup if desired. These parameters may be left at their default values, but note that the board
thickness value will be used when exporting a 3D model of the board, and layer thicknesses will be
included in net length calculations for any nets that include vias. If you plan to use these features, it is
agood ideato ensure that the stackup thickness is correct.

Nota

KiCad currently only supports stackups with an even number of copper layers. To create
designs with an odd number of layers (for example, flexible printed circuits or metal-core
printed circuits), smply choose the next highest even number and ignore the extralayer.

Next, if desired, use the Board Editor Layers section to rename layers or hide non-copper layers that
you will not be using in the design. For example, if you will not use a back silkscreen on the design,
uncheck the box next to the B. Si | kscr een layer. Some layers, like F. Cu / B. Cu or Edge. Cut s, are
required layers and therefore cannot be disabled.
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' * Board Setup oo X

“ Board Stackup
Add User Defined Layer...

Physical Stackup _
Off-board, testing

Board Finish
Solder Mask/Paste ~| | FFab Off-board, manufacturing
~  Text & Graphics
~| | FAdhesive On-board, non-copper
Defaults
Formatting ~| | F.Paste On-board, non-copper
Text Variables
v Design Rules ~| | FSilkscreen On-board, non-copper
Constraints vl | F.Mask On-board, non-copper
Pre-defined Sizes
Teardrops top_copper signal W
Length-tuning Patterns In1.Cu signal w
Net Classes
Custom Rules In2.Cu signal e
Violation Severity B.Cu signal v
“ Board Data
Embedded Files ~| | B.Mask On-board, non-copper
~| | B.Silkscreen On-board, non-copper
¥| | B.Paste On-board, non-copper
~| | B.Adhesive On-board, non-copper
~| | B.Fab Off-board, manufacturing
B.Courtyard Off-board, testing
Edge.Cuts Board contour
Margin Board contour setback
~| | UserEcol Auxiliary
~| | UserEco2 Auxiliary
~¥| | UserComments Auxiliary
~| | UserDrawings Auxiliary
~| | User1 Off-board, front v
Import Settings from Another Board... © Cancel v OK

Nota

Copper layers can be designated as signal, power plane, mixed, or jumper in the Board Editor
Layers section. This designation isintended as a guide for the user only. Tracks and zones can
be routed on any copper layer, no matter what the type is configured to in this dialog.

Y ou can add additional user-defined layers (User . 1, User . 2, etc.) by clicking the Add User Defined
Layer ... button in the top right. User-defined layers can’t be used for routing, but they can contain
arbitrary graphics or other information. By default, user layers are auxiliary layers, meaning that
whatever information they contain does not correspond to either the front or back of the board. User
layers can instead be set to Off-board, front or Off-board, back, in which case they correspond to
the selected side of the board. Items on such layers can be flipped from front to back in the same way
as objects on physical front/back layers. Adjacent front/back layers are treated as paired: if User. 2 is
defined as afront layer and User . 3 is defined as a back layer, flipping an object on User . 2 will move
itto User. 3, and vice versa.

Some additional board stackup settings are found on the Board Finish and Solder Mask/Paste sections
of the Board Setup dialog. The Board Finish section has settings for defining the copper finish and
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special features such as castellations or edge plating. Note that these settings only impact the board
attributes output as part of Gerber job files at thistime.

o -
“ Board Stackup

Board Editor Layers
Physical Stackup

Solder Mask/Paste

w  Text & Graphics
Defaults
Formatting
Text Variables

~  Design Rules
Constraints
Pre-defined Sizes
Teardrops
Length-tuning Patterns
Net Classes
Custom Rules
Violation Severity

“ Board Data
Embedded Files

Board Setup

Has castellated pads

Plated board edge

Copper finish: MNone v

Edge card connectors: | None v

Import Settings from Another Board... © Cancel

The Solder Mask/Paste section allow global adjustment of the clearance (positive or negative)

v OK

between the copper shapes and solder mask / solder paste shapes of pads on the board. These values

will be added to any clearance overrides set on individual footprints or pads. Positive clearance

values will result in the shape of the solder mask or paste opening being larger than the copper shape.
Negative clearance values will result in the opening being smaller than the copper shape.

AVIsO

Most commercial PCB fabricators expect these values to be zero and make their own
adjustments to solder mask and paste openings as part of their CAM process. It is usually best
to leave these values at their default of zero unless you are making the PCB yourself or have

specific advice from your fabricator to use different values.

o
" Board Stackup
Board Editor Layers
Physical Stackup
Board Finish

v Text & Graphics
Defaults
Formatting
Text Variables

“ Design Rules
Constraints
Pre-defined Sizes
Teardrops
Length-tuning Patterns
Net Classes
Custom Rules
Violation Severity

“ Board Data
Embedded Files

Board Setup

Use your board manufacturer's recommendations for solder mask expansion and minimum web width.
If none are provided, setting the values to zero is suggested.

Solder Mask Settings

Solder mask expansion: 0 mm
Solder mask minimum web width: 0 mm
Solder mask to copper clearance: | 0 mm

Allow bridged solder mask apertures between pads within footprints

Tentvias: ¥ Front (] Back

Solder Paste Settings
Solder paste absolute clearance: | -0 mm

Solder paste relative clearance: | -0 %

Note: Solder paste clearances (absolute and relative) are added to determine the final clearance.

Import Settings from Another Board... © Cancel

v OK
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3.5.2. Configuring default text and graphic settings

The Text & Graphics Defaults section of the Board Setup dialog can be used to configure the
properties that will be used for new text and graphic shapes that are placed on the board.

. * Board Setup MoA X
~  Board Stackup Default properties for new graphics and text:
Board Editor Layers
Physical Stackup Line Thickness Text Width Text Height Text Thickness Italic Keep Upright
Board Finish Silk Layers 0.12 mm 1 mm 1 mm 0.15 mm

Solder Mask/Paste
0.2 15 1.5 0.3
“ Text & Graphics Copper Layers mm mm mm mm

Edge Cuts 0.05 mm
Formatting Courtyards 0.05 mm
Text Variables
v Design Rules Fab Layers 0.1 mm 1mm 1 mm 0.15 mm
Constraints Other Layers 0.1 mm 1 mm 1mm 0.15 mm
Pre-defined Sizes
Teardrops . _ ) .
. Default properties for new dimension objects:
Length-tuning Patterns
Net Classes Units: Inches W Text position: Outside W
Custom Rules
Violation Severity Units format: 1234 mm v v Keep text aligned
“ Board Data
Embedded Files IRk 0.0 i Arrow length: 1.27 mm
Suppress trailing zeroes Extension line offset: | 0.5 mm
Import Settings from Another Board... © Cancel v OK

Line thickness, text size, and text appearance can be configured for the six different categories of
layers shown in the dialog. Additionally, the properties for dimension objects can be configured for all
layers. For more details about dimension properties, see the Dimensions section below.

Dashed line appearance is controlled in the Formatting section. Dash length controls the length of
dashes, while Gap length controls the spacing between dashes and dots. The dash and gap lengths are
relative to the line width: a gap length of 2 means twice the width of the line.

Text replacement variables can be created in the Text Variables section. These variables allow you to
substitute the variable name for any text string. This substitution happens anywhere the variable name
is used inside the variable replacement syntax of ${ VARI ABLENANE} .

For example, you could create a variable named VERSI ON and set the text substitutionto 1. 0. Now, in
any text object on the PCB, you can enter ${ VERSI ON} and KiCad will substitute 1. 0. If you change
the substitution to 2. 0, every text object that includes ${ VERSI ON} will be updated automatically.

Y ou can al'so mix regular text and variables. For example, you can create atext object with the text
Ver si on: ${VERSI ON\} which will be substituted asver si on: 1. 0.

Text variables can also be created in Schematic Setup. Text variables are project-wide; variables
created in the schematic editor are also available in the board editor, and vice versa.

There are also a number of built-in system text variables.
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3.5.3. Configuring design rules

Design rules control the behavior of the interactive router, the filling of copper zones, and the design
rule checker. Design rules can be modified at any time, but we recommend that you establish all
known design rules at the beginning of the board design process.

Constraints

Basic design rules are configured in the Constraints section of the Board Setup dialog. Constraints
in this section apply to the entire board and should be set to the values recommended by your board
manufacturer. Any minimum value set here is an absolute minimum and cannot be overridden with
amore specific design rule. For example, if you need the copper clearance on part of aboard to

be 0.2mm and in the rest 0.3mm, you must enter 0.2mm for the minimum copper clearance in the
Constraints section and use a net class or custom rule to set the larger 0.3mm clearance.

‘ b4 Board Setup VoA

* Board Stackup Copper Arc/Circle Approximated by Segments
Board Editor Layers

Physical Stackup :J Minimum clearance: 0.15 mm Maximum allowed deviation: | 0.005 mm
Board Finish /*/ VT 05 o Note: zone filling can be slow when < 0.005 mm.
Solder Mask/Paste
Vv Text & Graphics m Minimum connection width: | 0 mm Zone Fill Strate
Defaults o
Formatting % Minimum annular width: 0.1 mm t‘_\_ Allow fillets/chamfers outside zone outline
Text Variables
“ Design Rules 2//2 Minimum via diameter: 0.5 mm © Minimum thermal relief spoke count: | 2 - +
Pre-defined Sizes } Copper to hole clearance: 0 mm
Teardrops Length Tuning
Length-tuning Patterns El EoppeRiciedrsicearance g 0 mm ~! Include stackup height in track length calculations

Net Classes
Custom Rules

Haoles
Violation Severity

“ Board Data 2;( Minimum through hole: 0.25 mm
Embedded Files

vl Hole to hole clearance: 0.25 mm
uVias
+ L o
2//( Minimum uVia diameter: 0.2 mm
"4 L r
}:( Minimum uVia hole: 0.1 mm
Silkscreen
Minimum item clearance: 0 mm
Minimum text height: 0.4 mm
Minimum text thickness: 0.1 mm
Import Settings from Another Board... & Cancel " 0K

In addition to setting minimum clearances, a number of features can be configured here:

Setting Description

Arc/circle approximated | In some situations, KiCad must use a series of straight line segmentsto
by segments approximate round shapes such as those of arcs and circles. This setting
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Setting

Description

controls the maximum error allowed by this approximation: in other words,
the maximum distance between a point on one of these line segments

and the true shape of the arc or circle. Setting thisto alower number than
the default value of 0.005mm will result in smoother shapes, but can

be very slow on larger boards. The default value typically resultsin arc
approximation error that is not detectable in the manufactured board due to
manufacturing tolerances.

Allow fillets outside
zone outline

Zones can have fillets (rounded corners) added in the Zone Properties
dialog. By default, no zone copper, including fillets, is allowed outside
the zone outline. This effectively means that inside corners of the zone
outline will not be filleted even when afillet is configured. By enabling
this setting, inside corners of the zone outline will be filleted even though
thisresultsin copper from the zone extending outside the zone outline.

Minimum thermal relief
spoke count

This sets the minimum acceptable number of thermal relief spokes
connecting a pad to azone. A DRC violation will be generated if this
constraint is violated.

Include stackup
height in track length
calculations

By default, the length tuner uses the height of the stackup to calculate

the additional length of atrack that travels through vias from one layer to
another. This calculation relies on the board stackup height being correctly
configured. In some situations, it is preferable to ignore the height of

vias and just calculate the track length assuming that vias add no length.
Disabling this setting will exclude vialength from length tuner track length
calculations.

Pre-defined Sizes

The pre-defined sizes section allows you to define the track and via dimensions you want to have
available while routing tracks. Net classes can be used to define the default dimensions for tracks

and viasin different nets (see below) but defining alist of sizesin this section will allow you to step
through these sizes while routing. For example, you may want the default track width on a board to
be 0.2 mm, but use 0.3 mm for some sections that carry more current, and 0.15 mm for some sections
where spaceis limited. Y ou can define each of these track widthsin the Board Setup dialog and then
switch between them when routing tracks.
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' * *Board Setup VoA X

~  Board Stackup Tracks: Vias: Differential pairs:
Board Editor Layers

Width Diameter Hole Width Gap Via Gap
Physical Stackup

Board Finish 0.3 mm 0.45 mm 0.2 mm
Solder Mask/Paste 0.5 mm 0.25 mm
~  Text & Graphics
Defaults
Formatting
Text Variables
* Design Rules

Constraints

Teardrops
Length-tuning Patterns
Net Classes
Custom Rules
Violation Severity

* Board Data
Embedded Files

+ B w4

]
+
[
]

Import Settings from Another Board... © Cancel v OK

Teardrops

The teardrops section lets you set default parameters for various types of teardrops. There are different
settings for teardrop connections to round objects, rectangular objects, and teardrop connections
between tracks. The default teardrop parameters can be overridden when teardrops are added, and also
changed in the properties for individual connected items. See the teardrops documentation for more
information about each setting.
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58 »

~  Board Stackup
Board Editor Layers
Physical Stackup
Board Finish
Solder Mask/Paste

~  Text & Graphics
Defaults
Formatting
Text Variables

* Design Rules
Constraints
Pre-defined Sizes
Length-tuning Patterns
Net Classes
Custom Rules
Violation Severity

* Board Data
Embedded Files

Default Properties for Round Shapes

Lo

Import Settings from Another Board...

Length-tuning patterns

Board Setup

Best length (L)

Best width (W):

Curved edges

Best length (L):

Best width (W):

Curved edges

Best length (L)

Maximum length (L):

Best width (W)

Maximum width (W):

Curved edges

Maximum length (L):

Maximum width (W):

Maximum length (L):

Maximum width (W):

50

100

50

100

50

100

+ %(d)

mm

S(d )

mm

+ %iw)

mm

Yolw )

+ | %lw)

mm

Bi(w )

mm

Allow teardrop to span two track segments

Prefer zone connection

Track width limit: | 90 = + |%(d)

Allow teardrop to span track segments

Prefer zone connection

Track width limit: | 90 -

+ | %lw )

Allow teardrop to span track segments

Track width limit: | 90 = + [%(w)

© Cancel v OK

The length-tuning patterns section lets you set default parameters for each type of length-tuning
pattern (single-track length, differential-pair length, and differential-pair skew). These defaults can
be overridden in the properties of each tuning pattern added to the board. See the length tuning
documentation for more information.
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l * *Board Setup VoA
v Board Stackup Default properties for single-track tuning:
Board Editor Layers
Physical Stackup Minimum amplitude (A): | 0.1 mm  Maximum amplitude (A): 1 mm
Board Finish
Solder Mask/Paste Rhekd B 0.6 mm
~  Text & Graphics
Defaults Corner style: Fillet e Radius (r): 100 %
Formatting single-sided
Text Variables
* Design Rules
Constraints
Pre-defined Sizes Minimum amplitude (A): | 0.1 mm  Maximum amplitude (A): 1 mm
Teardrops
Spacing (s): 0.6 mm
Net Classes
Custom Rules Corner style: Fillet v Radius (r): 100 %
Violation Severity Single-sided
* Board Data
Embedded Files Default properties for differential-pair skews:
:‘T": Minimum amplitude (&): | 0.1 mm  Maximum amplitude (A): 1 mm
| 1
__________ |
IA Im Spacing (sk 0.6 mm
Corner style: Fillet e Radius (r): 100 %
Import Settings from Another Board... © Cancel v OK

Net Classes

The Net Classes section allows you to configure routing and clearance rules for different classes of

nets.

More than one net class can be assigned to a net. For nets with multiple net classes assigned, an

effective aggregate net classis formed, taking any net class properties from the highest priority net
class which has that property set. Net class priority is determined by the ordering in the Schematic or
Board Setup dialogs. The Def aul t net classis used as afallback for any missing properties after all
explicit net classes have been considered; this means that nets may be part of the Def aul t net class

even if they have other net classes explicitly assigned.

Net classes may be created and edited in either the Schematic or Board Setup dialogs.
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' * *Board Setup VoA X

~ Board Stackup Netclasses:

Board Editor Layers

Physical Stackup MName Clearance Track Width Via Size Via Hole pVia Size uVia Hole DP Width DP Gap
Board Finish
Solder Mask/Paste .
Default 0.15 mm 0.2 mm 0.6 mm 0.4 mm 0.3 mm 0.1 mm 0.2 mm 0.25 mm
w  Text & Graphics
Defaults
Formatting + [ T 4 Set color to transparent to use layer default color. | Import colors from schematic
Text Variables
' Design Rules Netclass assignments:
Constraints )
_ Pattern Net Class Nets matching 'GND*":
Pre-defined Sizes
Teardrops +3.3V POWER GND
Length-tuning Patterns GNDA
Custom Rules
Violation Severity
“ Board Data
Embedded Files
+ w
Import Settings from Another Board... © Cancel v OK

The upper portion of the Net Classes section contains a table showing the net classes in the design and
the design rules that apply to each net class. Every class has values for copper clearance, track width,
viasizes, and differential pair sizes. These values will be used when creating tracks and vias unless a
more specific rule overrides them (see Custom Rules below).

Nota

No rule may override the minimum values set in the Constraints section of Board Setup.
For example, if you set anet class clearanceto 0. 1 mm but the Minimum Clearance in the
Constraints sectionisset to 0. 2 nm netsin that class will have aclearance of 0. 2 nm

The track widths and via sizes defined for each net class are used when the track width and via size
controls are set to "use netclass values" in the PCB editor. These widths and sizes are considered the
default, or optimal, sizes for that net class. They are not minimum or maximum values. Manually
changing the track width or via size to adifferent value from that defined in the Net Classes section
will not result in aDRC violation. To restrict track width or via size to specific values, use Custom
Rules.

Each net class can also have a color assigned to it. Depending on how net colors are configured in the
appearance panel, net class colors can override the default color for ratsnest lines or copper objects.

In addition to arbitrary colors for each net class, you can set all net classes to use the same color as
configured for them in the schematic editor by clicking the Import color s from schematic button. To
use alayer’ s default color instead of overriding it with a custom net class color, set the net class color
to transparent.

The lower portion of the Net Classes section lists pattern-based net class assignments. Working with
pattern-based net class assignments is explained in the Schematic Editor documentation; pattern-based
assignments can be edited in either the Board or Schematic Setup windows.
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Note that pattern-based assignments can be created directly from the PCB editing canvas by right
clicking a copper track or zone and clicking Assign netclass.... Net classes can also be assigned in
the schematic using xref:../eeschemal/eeschema.adoc#netcl ass-directive [net class directives or labels]
instead of pattern-based assignments.

Custom Rules

The Custom Rules section contains atext editor for creating design rules using the custom rules
language. Custom rules are used to create specific design rule checks that are not covered by the basic
constraints or net class settings.

Custom rules will only be applied if there are no errors in the custom rules definitions. Use the Check
Rule Syntax button to test the definitions and fix any problems before closing Board Setup.

See Custom Design Rules in the Advanced Topics chapter for more information on the custom rules
language as well as example rules.

. £ *Board Setup oA K
“  Board Stackup DRC rules:
Board Editor Layers 1 (version 1)
Physical Stackup 2 rule HV
Board Finish 3 (layer outer)
Solder Mask/Paste 4 (Cunsi‘.r‘_aint clearance (min 1.5mm))
5 (condition "A.hasMetclass({'HV')")

“  Text & Graphics
Defaults
Formatting
Text Variables

~  Design Rules
Constraints
Pre-defined Sizes
Teardrops
Length-tuning Patterns

Net Classes
Violation Severity

“ Board Data
Embedded Files

=
8| Noerrors found.

Import Settings from Another Board... © Cancel v OK

Violation Severity

The Violation Severity section alows you to configure the severity of each type of design rule check.
Each rule may be set to create an error marker, awarning marker, or no marker (ignored).

Nota

Individual rule violations may be ignored in the Design Rule Checker. Setting aruleto Ignore
in the Violation Severity section will completely disable the corresponding design rule check.
Use this setting with caution.
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58 »

~  Board Stackup
Board Editor Layers
Physical Stackup
Board Finish
Solder Mask/Paste

~  Text & Graphics
Defaults
Formatting
Text Variables

* Design Rules
Constraints
Pre-defined Sizes
Teardrops
Length-tuning Patterns
Net Classes

Custom Rules

* Board Data
Embedded Files

Electrical
Items shorting two nets:
Tracks crossing:
Clearance violation:

Creepage violation:

Wia is not connected or connected on only one layer:

Track has unconnected end:

Thermal relief connection to zone incomplete:

Design for Manufacturing
Board edge clearance violation:
Hole clearance violation:
Drilled hole too close to other hole:
Drilled holes co-located:
Track width:
Track angle:
Track segment length:

Annular width:

Hnla ciza At Af Fannas

Import Settings from Another Board...

*Board Setup

* Error Warning
* Error Warning
® Error Warning
* Error Warning
Error * Warning
Error * Warning
Error * Warning
* Error Warning
* Error Warning
Error * Warning
Error * Warning
* Error Warning
® Error Warning
* Error Warning
* Error Warning
& Crrmr Wiarmina

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

Ignore

Ignore
Ignore
Ignore
Ignore
Ignore
Ignore
Ignore

Ignore

© Cancel v OK

For descriptions of each violation type, and how to ignore individual violations without disabling all
violations of that type, see the DRC documentation.

3.5.4. Embedding files

Externa files can be embedded within a board file. Embedding afile stores a copy of thefileinside
the board file. The design can then refer to the embedded copy of the file instead of the external

file, which makes the project more portable as it doesn’t rely on an external file. Fonts, datasheets,
drawing sheets, SPICE models, and footprint 3D models can be embedded and used within KiCad.
Other arbitrary files can also be embedded to store them in the project for later export, but they are not
used by any KiCad functionality. Files embedded in a board necessarily increase the board’ sfile size,
although files are compressed before being embedded to minimize the space required.

BR ~
' Board Stackup
Board Editor Layers
Physical Stackup
Board Finish
Solder Mask/Paste
Text & Graphics

<

Defaults
Formatting
Text Variables

~  Design Rules
Constraints
Pre-defined Sizes

Teardrops

Filename

Board Setup

TDFMN-8_1.5x2mm_Fused-Lead_MO-252-W2015D.step

J5T_SH_SMO04B-5RS5-TB.STEP
Crystal_SMD_4P_2520.step
APHB1608.step

Length-tuning Patterns

Net Classes

Custom Rules

Violation Severity
Board Data

<

Import Settings from Another Board...

Embed fonts

LV S 4

Internal Reference
kicad-embed://TDFN-8_1.5x2mn
kicad-embed://|ST_SH_SMOQ4B-SF
kicad-embed://Crystal_SMD_4P_
kicad-embed://APHB1608.step

Export...

® Cancel v 0K
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Embedded files are managed in the Embedded Files section of Board Setup. All files embedded in a
board are shown here. To embed afileinside a board, click the

button and select the file. The file is then embedded inside the PCB and is listed in the embedded
fileslist along with its embedded reference. The embedded reference is aunique identifier for the
embedded file that begins with ki cad- enbed: / /. You can use the embedded reference elsewhere
in the Board Editor to refer to the embedded file asiif it were an external file path. Y ou can copy
the embedded reference by right clicking and selecting Copy Embedded Reference. To remove an
embedded file, click the

button. Any remaining links to the removed file will become invalid.
Nota

3D models and drawing sheets can be embedded directly using the file browser when you add
them to afootprint (3D models) or to aboard (drawing sheets) by enabling the Embed Files
option in the file browser. Thisis a single-step shortcut for adding the filesin Board Setup and
then referring to them by their embedded reference; the result is the same.

To embed any fonts used in aboard, check the Embed fonts checkbox. All fonts used in the board
design will be embedded, so text using that font can be edited on any computer regardless of whether
thefont fileisinstalled.

Y ou can also embed filesin afootprint, either in the board copy of afootprint or in alibrary. Such
fileswill be available within the footprint instance but not within the larger board design or within
other footprints. Files embedded in afootprint are deduplicated when the footprint is added to a board:
if afileis embedded in afootprint, and multiple instances of that footprint are added to the board,
only one copy of the file will be embedded, and all of the footprint instances will refer to the same
embedded file.

As an example, to embed a 3D model in a project and use it within several footprints, you could
embed the model using the Board Setup dialog, copy the internal reference, and paste the internal
reference as a 3D model path in each footprint that uses that model. Alternatively, you could embed
the model within a single footprint, either in the board or in the source footprint library. In this case,
the footprint itself is portable if you export the footprints from the board, and the model embedding is
managed in the footprint’ s properties rather than Board Setup. A more convenient way to achieve the
same thing, however, is to open the footprint’s properties dialog, add a 3D model file, and enable the
Embed File option in the file browser. Again, this could be done for afootprint in the board or for a
footprint in the source footprint library.

Files can also be embedded in schematics.

3.5.5. Importing settings

Y ou can import part or all of the board setup from an existing board. This technique can be used to
create a "template” board that has the settings you want to use on multiple designs, and then importing
these settings from the template board into each new board rather than entering them manually.
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l b 4 Import Settings v X
Import from: [ ]
Import:

Board layers and physical stackup
Solder mask/paste defaults

Text & graphics default properties
Text & graphics formatting

Design rule constraints
Predefined track & via dimensions
Teardrop defaults

Length-tuning pattern defaults
Met classes

Custom rules

Violation severities

Select All (S Cancel

To import settings, click the Import Settings from Another Board... button at the bottom of the
Board Setup dialog and then choose the ki cad_pcb file you want to import from. Select which
settings you want to import and the current settings will be overwritten with the values from the
chosen board.

The settings that are available to import are:
» Board layers and physical stackup

* Solder mask/paste defaults

» Text and graphics default properties
e Text & graphics formatting

» Design rule constraints

* Predefined track & viadimensions
» Teardrop defaults

» Length-tuning pattern defaults

* Net classes

» Customrules

» Violation severities
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Capitulo 4. Editing a board

4.1.

Placement and drawing operations

Placement and drawing tools are located in the right toolbar. When atool is activated, it stays active
until adifferent tool is selected or the tool is canceled with the kbd:[Esc] key. The selection tool is
always activated when any other tool is canceled.

Some toolbar buttons have more than one tool available in a palette. These tools are indicated with a
gmall arrow in the lower-right corner of the button:

To show the palette, you can click and hold the mouse button on the tool or click and drag the mouse.
The palette will show the most recently used tool when it is closed.

Selection tool (the default tool).

L ocal ratsnest tool: when the board ratsnest is hidden, selecting footprints with this tool will
show the ratsnest for the selected footprint only. Selecting the same footprint again will hide its
ratsnest. The local ratsnest setting for each footprint will remain in effect even after the local
ratsnest tool is no longer active.

Footprint placement tool: click on the board to open the footprint chooser, then click again after
choosing afootprint to confirm its location.

Route tracks/ route differential pairs: These tools activate the interactive router and allow
placing tracks and vias. The interactive router is described in more detail in the Routing Tracks
section.

SRR

Tune length: These tools allow you to tune the length of single tracks or the length or skew of
differentia pairs, after they have been routed.

Add vias: place a standalone ("free") viawithout routing tracks.

N

Add filled zone: Click to set the start point of a zone, then configure its properties before
drawing the rest of the zone outline. Zone properties are described in more detail below.

Add rule area: Rule areas, formerly known as keepouts, can restrict item placement and zone
fills. Y ou can also define named areas and apply specific custom DRC rules to them.

Draw lines.

Note: Lines are graphical objects and are not the same as tracks placed with the Route Tracks
tool.

Draw arcs: pick the center point of the arc, then the start and end points. By right clicking this
button, you can change the arc editing mode between a mode that maintains the existing arc
center and a mode that maintains the arc radius.

Draw rectangles. Rectangles can be filled or outlines.

Draw circles. Circles can befilled or outlines.

Draw graphical polygons. Polygons can befilled or outlined.

Note: Filled graphical polygons are not the same asfilled zones: graphical polygons cannot be
assigned to anet and will not keep clearance from other items.
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Draw bezier curves. Each click alternates between fixing a curve node and fixing the control
handle for the node that was just placed.

Add bitmap image for reference. Reference images are not included in fabrication outputs.
Add text.

Add atextbox.

Add atable.

Add dimensions.

& tt+"ve]

Deletion tool: click objects to delete them.
-/ Set grid origin or drill/place origin (used for fabrication outputs).

Interactively measure the distance between two points.

4.2. Grids and shapping

When moving, dragging, and drawing board elements, you can make these operations snap to agrid or
to snapping points on pads and other items. In complex designs, snap points can be so close together
that it makes the current tool action difficult. Both grid and object snapping can be disabled while
moving the mouse by using the modifier keys in the table below.

Nota

On Apple keyboards, use the kbd:[Cmd] key instead of kbd:[Ctrl].

Modifier Key Effect
kbd:[Ctrl] Disable grid snapping.
kbd:[ Shift] Disable object snapping.

Tools only snap to objects on visible layers. Y ou can reduce unwanted snapping points by hiding
unneeded layers or using the single-layer view mode. Additionally, you can toggle between snapping
to objects on al layers or only snapping to objects on the current layer by pressing kbd:[Shift+S)].

Snapping to different types of objects (pads, tracks, and graphics) can be configured in the Editing
Options section of the PCB Editor preferences.

4.2.1. Snapping to graphical shapes

When working with graphic shapes like rectangles or arcs, such as when drawing shapes or when
selecting a reference point for amove operation, many additional snapping points are available that let
you snap to features of existing graphic shapes.
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Available snapping points for graphic shapes include:
» Endpoints and corners

* Midpoints

* Centers

* Intersection points

When you hover over a snap point with a shape tool active, a graphical icon will be shown that
indicates a snapping point is active and explains the type of snapping point. Clicking will use that
snapping point. Some shapes display auxiliary snapping lines that appear when you snap to part of
that object. For example, line segments display an auxiliary line that continues the segment beyond its
endpoint, and arcs display an auxiliary circle that completes the arc’s circumference. Auxiliary shapes
can be used for snapping just like the original shape. An auxiliary line and circle are shown as a solid
purple line in the screenshot below. The cursor indicates that the active snapping point is the endpoint
of aline.

If you move the cursor away from the snapping point, a horizontal or vertical dashed line will appear,
depending on the direction of motion. This indicates a horizontal or vertical projection from the
snapping point, respectively. Following the line will maintain a position that is horizontally or
vertically aligned to the original snap point. This projection is shown as a purple dashed line in the
screenshot below.

29



Editing a board

4.2.2. Grid settings

Interactive editing operations are snapped to the active grid. Y ou can adjust the grid size using the
grid dropdown in the top toolbar or by right-clicking and selecting a new grid from thelist in the Grid
submenu. Pressing the kbd:[n] or kbd:[N] hotkeys will cycle to the next and previous grid in the list,

respectively.

Y ou can also select anew grid or edit the available gridsin the Grids pane of the preferences dialog.
As a shortcut to reach this dialog, right click the

button on the left toolbar and select Edit Grids....
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l b 4 Preferences v X
Common Grids Fast Grid Switching
Mouse and Touchpad kil e
Hotkeys 6.3500 mm (250.00 mils) Grid1: | 0.5000 mm (19.69 mils) v | (Alt1)
> Symbol Editor 5.0800 mm (200.00 mils)
» Schematic Editor 2.5400 mm (100.00 mils) Grid 2: | 0.2500 mm (9.84 mils) v | (Alt+2)
> Footprint Editor 1.2700 mm (50.00 mils)
~ PCB Editor 0.6350 mm (25.00 mils) Grid Overrides
Display Options 0.5080 mm (20.00 mils)
0.2540 mm (10.00 mils) Footprints/pads: = 0.2500 mm (9.84 mils) W
Origins & A
E;_'E?'”SO Hes 0.1270 mm (5.00 mils)
itin tions . i
gup 0.0508 mm (2.00 mils) Tracks: 0.0500 mm (1.97 mils) b
Colors
) 0.0254 mm (1.00 mils)
Plugins _ Vias: 0.1000 mm (3.94 mils) v
S 3D Viewer 5.0000 mm (196.85 mils)
> Gerber Viewer 25000 mn (38,43 mis) Text: 0.1000 mm (3.94 mils)
»> Drawing Sheet Editor
Packages and Updates 0.5000 mm (19.65 mils) Graphics: 0.5000 mm (19.69 mils) o
Plugins ERIVAIE JIET (]
Reset Grids to Defaults | | Open Preferences Directory & Cancel " OK

In this dialog you can select an active grid from the list of grids, reorder the list of grids (
/

),.and add (

), remove (

), or edit (

) grids. Grids defined in this dialog can have unequal X and Y spacing as well as an optional name.
The grid spacing and name are specified when you create or edit agrid.

This dialog also lets you designate two grids from the list as "Fast Grids", which can be quickly
selected using kbd:[Alt+1] and kbd:[Alt+2].

Finally, you can configure grid overrides for different types of objects. Grid overrideslet you set
particular grid sizes for different types of objects which will be used instead of the default grid when
working with those objects. For example, you can set a 100 mil grid for footprints and pads while
using smaller gridsto finely position tracks, vias, and text. Grid overrides can be individually enabled
and disabled in this dialog, or globally enabled and disabled using the

button on the left toolbar (kbd:[Ctrl+Shift+G]).

To change the origin (zero point) of the grid, use Place _, Grid Origin and click to place the origin in
the canvas. This function is also available with the

L -
&+

button in the right toolbar. Alternatively, you can enter explicit coordinates for the grid origin with
Edit _, Grid Origin....
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Nota

The grid origin is one of several different originsin KiCad, which aren’t necessarily set to
the same point. The grid origin is the point that the grid aligns to; shifting the grid origin

also shifts every grid point. The page origin is an absolute origin which is always the top

left corner of the drawing sheet. The drill/place file origin is a configurable point that can be
used for fabrication outputs (Place _ Drill/Place File Origin). Finaly, the local originisa
quickly settable relative origin that current cursor location by pressing kbd:[ Space]; the cursor
coordinates relative to the local origin are displayed in the status bar.

The visual appearance of the grid can also be customized in several ways. Y ou can change the
thickness of the grid markings, switch their shape (dots, lines, or crosses), and set the minimum
displayed spacing in the Display Options page of the preferences dialog, and you can change the grid
color in the Color s page of the preferences dialog.

The grid can be shown or hidden using the

button on the left-hand toolbar. By default the grid is still active eveniif it ishidden, but thisis
configurable in the Display Options preferences page. There you can set the grid to be disabled when
it is hidden or even disable the grid entirely.

4.3. Editing object properties

All objects have properties that are editable in adialog. Use the hotkey kbd:[E] or select Properties
from the right-click context menu to edit the properties of selected item(s). Y ou can only open the
propertiesdialog if al the items you have selected are of the same type. For many object types, like
footprints, you can only edit the properties of asingle item at one time. To edit the properties of
multiple items at once, including items with different types, you can use the Properties Manager.
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E:: b 4 Footprint Properties v X

General Clearance Overrides and Settings 3D Models Embedded Files

Fields
Name Value Show  Width Height Thickness Layer
u1 v 0.6mm 06mm 0.15mm [JB.Silkscreen
Value MaxLinear_XR22417-48 IE/I 0.6mm 06mm 0.15mm [ B.Fab
Datasheet 1.27mm 1.27mm 0.15mm [ FFab
Description 1.27mm 1.27mm 0.15mm [0 F.Fab
MPN XR22417CV4ABTR-F 1 mm 1 mm 0.15mm [M B.Fab
+ [ ]
Position Attributes
X 150.75 o Footprint type: | SMD 9 Update Footprint from Library...
¥: 98.75 mm Not in schematic Change Footprint...
Orientation: | -135 o Exclude from position files Edit Footprint...
Exclude from bill of materials
Side: Back W
Exempt from courtyard requirement o )
Edit Library Footprint...
Locked Do not populate
Library link: footprints:LQFP-48_7x7mrm_P0.5mm & Cancel " OK

Y ou can aso view and edit item properties using the Properties Manager. The Properties Manager is
adocked panel that displays the properties of the selected item or items for editing. If multiple types
of items are selected at once, the properties panel displays only the properties shared by all of the
selected item types.
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Froperties E3]
Footprint

~ Basic Properties

5 N BB

Position X 150.75 mm
Position 'Y 98.75 mm
Locked mil
Layer . B.Cu
Orientation -135°
~ Fields
Reference u1
Value MaxLinear XR22417-48

AR ILES IR

~ Attributes
Mot in Schematic
Exclude From Position Files @
Exclude From Bill of Materials | | | %=
Do not Populate

~ Overrides
Exempt From Courtyard Requirement
Clearance Override
Solderpaste Margin Override
Solderpaste Margin Ratio Override 0.125

Zone Connection Style Inherited

Editing a property in the Properties Manager immediately applies the change. When multipleitems
are selected, property modifications are applied to each selected item individually, not to the whole
selection as a group. For example, when changing the orientation of multiple items, each itemis
individually rotated around its own origin, not the group’s origin.

Show the Properties Manager with View _ Panels _ Propertiesor the

Eutton on the left toolbar.

Several tools are available for editing properties of specific types of objectsin bulk. For text and
graphical items, you can use the Edit Text and Graphics Propertiestool. Tracks and vias can be bulk-
edited using the Edit Track and Via Propertiestool. Teardrop properties can be edited with the Edit
Teardrops tool.
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In properties dialogs and many other dialogs, any field that contains a numeric value can also accept a
basic math expression that resultsin a numeric value.

For example, adimension may be entered as2 * 2nm resulting in avalue of 4nm Basic arithmetic
operators as well as parentheses for defining order of operations are supported.

4.4. Board outlines (Edge Cuts)

KiCad uses graphical objects on the Edge. Cut s layer to define the board outline. The outline must be
a continuous (closed) shape, but can be made up of different types of graphical object such aslines
and arcs, or be asingle object such as arectangle or polygon. If no board outline is defined, or the
board outline isinvalid, some functions such as the 3D viewer and some design rule checks will not

be functional .

4.5. Working with footprints
4.5.1. Adding footprints to the board

Footprints are automatically added to the board when the PCB is updated from the schematic. The
footprint associated with each schematic symbol is added to the board if it is not already present, and
each footprint pad is associated with the corresponding symbol pin’s net. Symbol pins are matched to
footprint pads by pin/pad number.

When footprints are added to the board after an update from the schematic, they are clustered by
schematic sheet and by geographical location in the schematic. They areinitially attached to the
cursor; you can place them by clicking in the desired location.

Eiﬁcan also add footprints to the board manually using the Add Footprint tool (kbd:[A] or the
b

utton).
Nota

Footprints added in this way will not be automatically associated with a symbol or have

nets assigned to their pads, and subsequent updates from the schematic will remove these
unassociated footprints unless the footprint is locked or the Delete footprintswith no
symbols option is unchecked in the Update PCB From Schematic dialog. For these reasons,

it isusually recommended to avoid manually adding footprints to the board. Manually adding
footprintsis necessary for PCB-only workflows, and can also be useful for adding logos or
other footprints that do not need a corresponding schematic symbol.

4.5.2. Placing and moving footprints

Once footprints have been added to the board, you can reposition them in many ways.

The Move command (kbd:[M]) moves afootprint or a selection of footprints, ignoring any connected
track segments that are not selected. No DRC checking is done when moving footprints with the
Move command, although any footprint courtyards that collide with the moved footprint’s courtyard
will be highlighted.
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There is areference point for the move operation, which is the point in the footprint which attaches

to the cursor and therefore the point in the footprint that snaps to the grid and to other objects. The
reference point during amove is determined by the location of the cursor when the Move command
isinitiated. If the cursor is over a pad, the pad’s center will be used as the reference point. If the
cursor isnot over a pad, the footprint’s anchor (coordinate origin point) will be used. To select an
arbitrary snapping point, you can use the Move With Reference command instead of the regular Move
command (right click _ Positioning Tools _, Move with Reference). After initiating the command,
click on the desired reference point; KiCad will then begin the move with that point as the reference.

Y ou can also use the Drag command (kbd:[D]) to move the selected footprint using the interactive
router, maintaining all track connections to the footprint. Dragging footprints behaves like the
Highlight Collisions router mode: obstacles will not be avoided or shoved, only highlighted.
Ordinarily the router will prevent you from dragging afootprint into a position that violates DRC:
when you click to commit adrag in a position that violates DRC, the footprint will return to its
original position. To force adrag to be committed even if it violates DRC, kbd:[Ctrl]-click to commit
the drag. Like the Move command, colliding courtyards are highlighted.

Nota

Only tracks that end at the origin of the footprint’s pads will be dragged. Tracks that ssmply
pass through the pad or that end on the pad at alocation other than the origin will not be
dragged.

Y ou can move afootprint to the opposite side of the board with the Flip command (kbd:[F]). Any
parts of the footprint on afront layer will be swapped to the corresponding back layer, and vice versa.

Footprints can be rotated counter-clockwise using the kbd:[R] hotkey, or clockwise using kbd:[ Shift
+R]. By default, footprints are rotated by 90 degrees every time the rotate command is used, but you
can configure the rotation angle step in Preferences | PCB Editor _ Editing Options.

—

Y ou can directly set afootprint’s exact absolute position, rotation angle, and PCB side using either the
Footprint Properties dialog or the Properties panel.

To reposition afootprint relative to its current position, use the Move Exactly tool (kbd:[Shift+M]).
The dialog lets you specify an X and Y trandation, as well as arotation, that will be applied to the
footprint. The rotation can be performed relative to either the footprint’ s anchor, the local coordinate
origin, or the drill/place origin. You can also use polar coordinates instead of Cartesian coordinates.

I 4 Move Item oo X
Move X: D| (lay Reset
Move¥: | O mim Reset
Rotate: | O " Reset

Rotate around item anchor ™
Use polar coordinates & Cancel " 0K

To position afootprint relative to another object, you can use the Position Relative tool (kbd:[Shift
+P]). With thistool, you select areference point for the move and specify an offset. The footprint is
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moved to the specified offset relative to the reference point. The reference point can be one of the
following:

» Thelocal origin, which is set to the cursor position when you press kbd:[ Space].
» Thegrid origin, which is configured in the Grids dialog.

» Thelocation of an arbitrary item on the board, such as a specific pad in afootprint. After clicking
the Select Item... button, click on the desired board item in the canvas to set the reference point.

» Anarbitrary point in the canvas. After clicking the Select Point... button, click at the desired
location to set the reference point. Y ou can use object snapping to select a specific point in an
object, such as the end of agraphic line.

I 4 Position Relative To Reference Item W X

Reference item: <none selected=

Use Local Origin Use Grid Origin Select [tem... Select Point...
OffsetX: | 0 mm Reset
OffsetY: | p mm Reset

Use polar coordinates © Cancel « 0K

To position afootprint such that an arbitrary point in the footprint is positioned a certain distance from
another arbitrary reference point, you can use the Position Interactively tool (right click afootprint _
Positioning Tools _ Position Interactively...).

Thistool letsyou interactively select two points that form the start and end of a position vector. The
first point is areference point in the footprint, and will move along with the footprint. The second
point is afixed reference that will remain stationary when the footprint is moved. The vector from
the first point to the second point is shown graphically in the editing canvas. Y ou can then give new
X and Y (or polar) dimensions for the vector, which will move the footprint reference relative to the
fixed reference such that the fixed reference is the specified distance from the footprint reference
point. The dialog initially contains the vector dimensions before any move is performed, or in other
wordsthe initial distance between the footprint reference point to the fixed reference.

iR Set Offset v X

Set a new value for this offset:

OffsetX: | -0.75 mm Reset
Offset¥: | 1 mim Reset
Use polar coordinates & Cancel « 0K
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Y ou can swap the position of two selected footprints using the Swap command (kbd:[S]). The first
footprint is assigned the location, rotation, and board side of the second footprint, and vice versa. If
there are more than two footprints selected, the locations are cycled: the last footprint gets the position
of the first footprint, the first footprint gets the location of the second, and so on.

There are several convenience features that make it easier to find, select, and move specific footprints
or footprints related to another footprint.

The Get and Move Footprint command (kbd:[T]) prompts you to choose afootprint from alist or
by typing areference designator. KiCad then attaches the chosen footprint to your cursor for amove
operation.

There are two commands to select other footprints that need to be connected to the selected footprint
but don’t yet have routed connections. The Select All Unconnected Footprints command (kbd:[O])
selects all footprints that have ratsnest lines to the currently selected footprints. The command can
be executed repeatedly to further expand the sel ection based on the newly selected items. The Grab
Nearest Unconnected Footprint command (kbd:[Shift+Q]) selects the closest footprint with ratsnest
lines to the currently selected footprint, and additionally beginsto moveit. If there are multiple
footprintsinitially selected, the command will act like the Move Individually command described
below, individually moving the closest unconnected footprint for each of theinitially selected
footprints.

Y ou can select footprints based on their schematic sheet using theright click | Select _ Itemsin
Same Hierarchical Sheet command, which selects al other footprints that are in the same schematic
sheet as the originally selected footprint.

If you want to move multiple selected footprints in sequence, use the Move Individually command
(kbd:[Ctrl+M]). After triggering the command, KiCad will begin moving the first selected footprint.
After you click to place the footprint, KiCad will immediately start moving the next footprint, in the
same order that you selected the footprints. Y ou can skip moving afootprint by pressing kbd:[ Tab],
commit the current move and skip any remaining moves by double-clicking, or cancel all moves
(including those already completed) by pressing kbd:[Esc].

If you want to move a collection of footprints at once into one area, the Pack and Move Footprints
command (kbd:[P]) closely packs the selected footprints together and moves them as a block.

Sugerencia

Move Individually and Pack and Move Footprints are useful in combination with other
selection convenience features, such as cross-sel ection from the schematic or the advanced
footprint selection features described above. For example, you could select a group of bypass
capacitors in the Schematic Editor, switch to the PCB Editor where the corresponding
footprints are now selected, and then use Move Individually to quickly place al of the bypass
capacitor footprints close to their respective I Cs. Alternatively, you could use one of the other
selection tools, such as Select All Unconnected Footprints, to select many footprints from all
over the board, then use Pack and Move Footprints to quickly put them all into asmall area.

Finally, KiCad can automatically place footprints onto the board. The auto-place function attempts to
optimally place footprints to simplify ratsnest connections to other footprints. Y ou can auto-place the
selected footprints with Place _ Auto-Place Footprints _ Place Selected Footprints, or auto-place
all footprints outside of the board outline with Place _ Auto-Place Footprints _ Place Off-Board
Footprints.
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4.5.3. Editing Footprints

Footprints in the board can be individually edited, both in terms of their properties (fields, attributes,
clearance settings, etc.) and in terms of their physical pads and graphics. Editing afootprint in the
board only affects that particular instance of the footprint; it does not affect any other copies of that
footprint in the board, and it does not affect the library footprint.

To edit the properties of afootprint in the board, open its properties dialog (kbd:[E])

::: b g Footprint Properties oo

General Clearance Overrides and Settings 3D Models Embedded Files

Fields
Name Value Show  Width Height Thickness Layer
U1 v 06mm 06mm 0.15mm [] B.Silkscreen
Value MaxLinear_XR22417-48 v 06mm 06mm 0.15mm [ B.Fab
Datasheet 1.27mm 1.27mm 0.15mm [J FFab
Description 1.27mm 1.27mm 0.15mm [ FFab
MPMN KR2241T7CVABTR-F 1 mm 1 mm 0.15mm [ B.Fab
+ [ ]
Position Attributes
Update Footprint from Library...
x 150.75 mm Footprint type: = SMD e P i ¥
Y: 98.75 mm Not in schematic Change Footprint...
- e | Exclude from position files . .
Orientation: | -135 e P Edit Footprint...
Exclude from bill of materials
Side: Back ~
Exempt from courtyard requirement - )
Edit Library Footprint...
Locked Do not populate
Library link: footprints:LQFP-48_7x7mm_P0.5mm ® Cancel v OK

The majority of the settingsin this dialog are the same as in the footprint editor. Y ou can edit the
footprint’ s fields, attributes, clearance and zone connection settings, 3D models, and embedded files,
asin the footprint editor. However, here you can also set the footprint’s position, orientation, and side.
Y ou can also update the footprint from the library, exchange it for a different footprint, or edit the
footprint itself in the footprint editor.

To edit the footprint’s physical form, i.e. its pads and graphics, you need to use the footprint editor.
There are two buttons for opening afootprint in the editor, depending on whether you want to edit a
single copy of afootprint in the board or afootprint’s source copy in the library.

» Edit Footprint... will open the specific instance of the footprint in the footprint editor. Editing
this footprint will only affect this one instance of the footprint in the board. It will not affect other

39



Editing a board

instances of the footprint in the board, and it will not affect the library copy of the footprint. Y ou
can also open a board footprint in the footprint editor by right clicking the footprint in the board and
selecting Open in footprint editor (kbd:[Ctrl+E]).

» Edit Library Footprint... will open thelibrary copy of the footprint in the footprint editor.
Editing the library copy of the footprint will edit the footprint in the footprint library, but will not
immediately affect any instances of that footprint in the board. To update footprints in the board
with changes to the library footprint, use the Update Footprint from Library... tool. Editing the
library footprint in thisway is equivalent to opening the footprint editor, opening the appropriate
footprint in itslibrary, and editing it.

The Update Footprint from Library... button is used to update the board’ s copy of the footprint to
match the copy in the library. The Change Footprint... button is used to swap the current footprint to
adifferent footprint in the library. These functions are described later.

4.5.4. Editing footprint fields

Anindividual symbol text field can be edited directly with the kbd:[E] hotkey (with afield selected
instead of afootprint) or by double-clicking on the field.

I + Footprint Value Properties oo X
Value:
Layer: CIF.Fab e Knockout ¥ Keep upright
Font: KiCad Font W B! =E|=\=|S|=|=|1
Width: 1 mim Offset X: 0 mim
Height: 1 i OffsetY: 3.6 mm
Thickness:  0.15 lyy! Orientation: | 90 o

Feotprint |7 (Cenn_01x02), front side, rotated -90.0 deg

Update Thickness According to Text Size & Cancel « DK

The optionsin this dialog are the same as those in the full Footprint Properties dialog, but are specific
toasinglefield.

Only footprint fields can be edited this way in the board editor. Unlike fields, Footprint text isa
graphic object that can only be edited or moved in the footprint editor.

Nota

In versions of KiCad before version 8.0, footprint fields did not exist. Instead, footprint text
could be edited directly in the board editor. In KiCad 8.0, footprint text is not editable in the
board editor and can only be edited in the footprint editor.
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4.5.5. Updating and exchanging footprints

When afootprint is added to the board, KiCad embeds a copy of the library footprint in the board so
that the board is independent of the system libraries. Footprints that have been added to the board are
not automatically updated when the library changes. Library footprint changes are manually synced to
the board so that the board does not change unexpectedly.

Nota

Y ou can use the Compare Footprint with Library tool to inspect the differences between a
footprint in aboard with its corresponding library footprint.

To update footprints in the board to match the corresponding library footprint, use Tools _ Update
Footprintsfrom Library..., or right click afootprint and select Update Footprint.... You can also
access the tool from the footprint properties dialog.

l .4 Update Footprints from Library oo K

Update all footprints on board

* Update selected footprint(s)

Update footprints matching reference designator: | U301

Update footprints matching value: KCR3256-TQ144

Update footprints with library id:
Package_QFP:TQFP-144_20x20mm_P0.5mm I

Update Options

Remove text items which are not in library footprint

Update/reset text layers and visibilities

Update/reset text sizes, styles and positions

Update/reset text content

Update/reset fabrication attributes

v Update/reset 3D models

Output Messages

Show: All ¥ Errors o v Warnings o ¥ Actions ¥ Infos Save...

Close Update
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The top of the dialog has options to choose which footprints will be updated. Y ou can update all
footprints on the board, update only the selected footprints, or update only the footprints that match

a specific reference designator, value, or library identifier. The reference designator and value fields
support wildcards. * matches any number of any characters, including none, and ? matches any single
character.

The middle of the dialog has options to control what parts of the footprint will be updated. Y ou can
select specific fields to update or not update, which properties of the fields to update (text content,
visibility, size and style, and position), and how to handle fields that are missing or empty in the
library footprint. Y ou can also choose whether to update footprint attributes, such as footprint

type, not in schematic, exclude from position files/ bill of materials, exempt from courtyard
requirement, and do not populate.

The bottom of the dialog displays messages describing the update actions that have been performed.
To change an existing footprint to a different footprint, use Edit _ Change Footprints..., or right

click an existing footprint and select Change Footprint.... Thisdialog is also accessible from the
footprint properties dialog.
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. E 4 Change Footprints v X

* Change selected footprint(s)

Change footprints matching reference designator: | U1

Change footprints matching value: MaxLinear_XR22417-48

Change footprints with library id:
footprints:LQFP-48_7x7mm_P0.5mm in

MNew footprint library id:
footprints:LQFP-48_7x7mm_P0.5mm i

Update Options
Remove text items which are not in library footprint
+| Update text layers and visibilities
+| Update text sizes, styles and positions
+| Update text content
¥| Update fabrication attributes

¥/ Update 3D models

Output Messages

Show: All v Errors o v Warnings o v Actions ¥ Infos Save...

Close Change

The options for the Change Footprints dialog are very similar to the Update Footprints from Library
diaog.
4.5.6. Comparing footprints between board and
library

When afootprint in a board diverges from the corresponding footprint in the original footprint library,
you can use the Compare Footprint with Library tool to inspect the differences between the two
versions of the footprint. Run the tool using Inspect _, Compare Footprint With Library.
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o @ Compare Footprint with Library

Summary = Visual

Board vs library diff for:
e Footprint R3
e Library: Resistor_THT
e Library item: R_Axial_DIN0204_L3.6mm_D1.6mm_P5.08mm_Horizontal

Segment on F.Silkscreen differs.
Segment on F.Silkscreen differs.
Pad 1 size differs.

The Summary tab shows the name of the footprint, including its library and board reference

designator, and provides alist of the differences between the board and library versions of the
footprint.
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F Y
b

Compare Footprint with Library

Summary  Visual

REF**
FERENG)

The Visual tab shows avisual comparison of the board and library versions of the footprint. This can
be used as avisual diff tool.

By default, the comparison displays both versions of the footprint superimposed on each other. To see
the changes more easily, you can drag the dlider at the bottom of the tab to the right to emphasize the
library version of the footprint in the superimposed view (making the board version of the footprint
more transparent) or drag it to the left to emphasize the board version (making the library version
more transparent). At the far right and left ends of the slider, the board and library versions of the
footprint, respectively, are fully hidden. It may be helpful to drag the slider back and forth to see the
changes more clearly.

Y ou can press the A/B button, or use the kbd:[/] hotkey, to quickly toggle back and forth between the
board and library versions.

The screenshot above shows a visual comparison with the board version of the footprint
deemphasized. Looking at pad 1 on the |eft, you can see alarge, partially transparent pad (from the
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board footprint) surrounding a fully opague, smaller pad (from the library footprint). Thisindicates
that the pad was enlarged in the board version of the footprint, or shrunk in the library version of the
footprint.

4.6. Working with pads

The properties of each individual pad of afootprint can be inspected and edited after placing the
footprint on the board. In other words, it is possible to override the design of an individual footprint
pad in a specific instance of the footprint on the board, if the footprint design in the library is not
appropriate. For example, you may wish to remove the solder paste aperture for a pad that needs to
remain unsoldered in a specific design, or you may wish to move the location of a through-hole pad
for an axial-lead resistor in order to fit a specific design.

Nota

By default, the position of all footprint pads are locked, so it is possible to edit the pad
properties but not move the pad’ s location relative to the rest of the footprint. Pads may

be unlocked to allow free movement, which can be useful for certain applications (such as
through-hole footprints with varying lead positions) but is generally never recommended for
surface-mount footprints.

The pad properties dialog is opened through the context menu or default hotkey kbd:[E] when a pad
is selected. Note that KiCad assumes that if you click near a pad, you are probably trying to select the
entire footprint rather than a single pad. To select a single pad, make sure to click inside the pad area,
or turn off the Footprints setting in the selection filter (and make sure the Pads setting is turned on) to
prevent accidental selection of the entire footprint rather than a specific pad.
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' b4 Pad Properties voa X
General Connections Clearance Overrides
M A
Fog — Copper layers:
Pad number: = MP FCu v
Net name: GND v Technical layers:
F.Adhesi
Position X: -2.8 mm Y:| 1.875 mm esive
B.Adhesive
v F.Paste
Pad shape: Rounded rectangle v
B.Paste
Corner size: 20.83333333 % ESilkscreen
Corner radius: | 0.25 mm B.Silkscreen
v F.Mask
Pad size X: 1.2 mm Y:| 1.8 mm
B.Mask
Angle: 0 vl User.Drawings
UserEcol
Offset shape from hole User.Eco2

Fabrication property:

MNone e
Specify pad to die length

Footprint |6 (USBS), front side, rotated -90 deg Preview pad in sketch mode @ Cancel v OK

Thisdialog lets you edit the physical properties of the pad, including size and shape. Y ou can also
modify how the pad connects to other objects on the board, including clearance properties, teardrops,
and thermal reliefs.

Thisdialog is the same as the pad properties dialog in the footprint editor, except that here you can
also manually assign a net to a pad using the net name selector. The remaining options are explained
in the Footprint Editor documentation.

Nota

While you can manually assign nets to pads in the PCB editor, thisis not atypical workflow.
Usually net-to-pad connections are defined by the schematic and then transferred to the PCB
editor.

4.7. Working with zones

Copper zones, also sometimes called copper pours or fills by other EDA tools, are solid or hatched
areas of copper assigned to a particular net that automatically keep clearance from other copper
objects. Zones are commonly used to fill in all free space on aboard layer (or aportion of alayer) in
order to create ground and power planes, carry high currents, or to provide shielding.

Nota

Some EDA tools have separate tools for creating "plane layers' and for creating copper zones
on signal layers. In KiCad, the Copper Zonetool is used for both these applications.
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Zones are defined by a polygonal outline that defines the maximum extent of the filled copper
area. This outline does not represent physical copper and will not appear in exported manufacturing
data. The actual copper areas of the zone must be filled each time the outline, or any objectsinside
the outline, are modified. The filling process may be run on asingle zone, or on all zonesin a
board (default hotkey kbd:[B]). Zones may be unfilled (default hotkey kbd:[Ctrl+B]) to improve
performance and reduce visual clutter while editing large boards.

Nota

By default, zonefilling is amanual process rather than occurring every time an object changes
that would result in a change to the zone copper. Thisis because zone filling can be aslow
process on older computers or very large designs. It isimportant to make sure zonefills are up-
to-date before generating outputs. KiCad will check that zones have been updated and warn
you before generating outputs or running DRC when zones have not yet been refilled. Y ou can
optionally enable automatic zone-filling in the Preferences dialog (PCB Editor _ Editing
Options _, Miscellaneous _ Automatically refill zones).

To draw a zone, click the Add Filled Zone tool (

™

) on the right toolbar, or use default hotkey kbd:[ Ctrl+Shift+Z]. Click to choose the first point of the
zone outline. The Zone Properties dialog will appear, allowing you to choose the zone net and other
properties. These properties may be edited at any time, so it isnot critical to choose them all correctly
at first. Accept the dialog and continue placing points to define the zone outline. To finish the zone,
double-click to set the last point. Zone outline points may be modified like graphic polygons, by
dragging the square handles to move a corner or dragging the circular handles to move an edge. To
edit the zone' s properties, use hotkey kbd:[E] or select Properties from the context menu.
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' - Copper Zone Properties v X

Layer Net

‘ | [+ Hide automatically generated net names Sort nets by pad count

(v I bottom_copper JTUUNE-SELELT™
/PWR_3,3-5V
JTCK-CCLK
/TDO-DONE
/TD0-PROG-D4
/TDI-DIN
/TDI-DIN-DO
/TMS-PROG
/TMS-PROG-D2
/VCC_SENSE-ERROR™

GND
VCC
General Electrical Properties Fill
Zone name: Clearance: 0.508 mm | | Fill type: Solid fill v
Zone priority level: | 0 + Minimum width: 0.254 mm | Orientation: °
Shape Hatch width: mm
Locked Pad connections: Thermal reliefs v
Hatch gap: mm
Outline display: Hatched o Thermal relief gap: 0.508 mm
Smoothing effort:
Outline hatch pitch: | 0.508 mm | | Thermal spoke width: | 0.508 mm
Smoothing amount:
Corner smoothing: MNone ~
Remove islands: Always v
Fillet radius: mm
& Cancel 0K

Layer: A single zone object can create filled copper on one or more copper layers. Check the box
next to each copper layer that this zone outline should fill on. The copper on each layer will befilled
independently, but all layers will share the same net.

Net: Select the electrical net that the zone copper should be connected to. It is possible to create zones
with no net assignment. Zones with no net will keep clearance from any copper objects on any net.

Zone name can be used to assign a specific name to a zone. This nhame can be used to refer to the
zone in custom DRC rules.

Zonepriority level determines the order in which multiple zones on asingle layer arefilled. The
highest priority level zone on a given layer will befilled first. Lower-priority zones will keep
clearanceto the filled areas of higher-priority zones. Two zones on the same layer with the same
priority level will overlap (short-circuit) with each other, unless they are assigned different nets. When
two zone outlines with the same priority and different nets touch, one zone will maintain clearance to
the other so that they don’t short.

L ocked controls whether or not the zone outline object islocked. L ocked objects may not be
manipulated or moved, and cannot be selected unless the L ocked Items option is enabled in the
Selection Filter panel.
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Outline display controls how the zone outline is drawn on screen. In Line mode, only the border lines
of the outline are drawn. In Hatched mode, hatch lines are drawn on the inside of the outline border
for ashort distance, to make the zone outline more apparent. In Fully Hatched mode, hatch lines are
drawn across the entire inside of the zone outline.

Corner smoothing controls the behavior of the filled copper areas at corners of the outline. Corners
can be smoothed by a chamfer or fillet, or can extend all the way to the outline corner if smoothing is
disabled. The chamfer or fillet size is configurable when those modes are selected.

Nota

By default, chamfers and fillets are not added to inside cor ner s of the zone outline, because
thiswould result in filled copper extending outside the outline. If smooth inside corners are
desired, enable the Allow fillets outside zone outline option in the Constraints section of the
Board Setup dialog.

Clear ance controls the minimum clearance the filled areas of this zone will keep from other copper
objects. Note that if two clearance values are in conflict, the larger clearance value will be used. For
example, if azoneis set to use 0.2mm clearance but its netclass is set to use 0.3mm clearance, the
result will be an 0.3mm clearance.

Minimum width controls the minimum size of narrow necks of copper created inside the zone. Any
copper areas that would be below this minimum width are removed during the filling process.

Pad connection controls the way that the filled zone areas will connect to footprint pads on the same
net. Solid connections will result in the copper completely overlapping the pads. Thermal reliefs will
result in small copper spokes connecting the pad to the rest of the copper zone, increasing the thermal
resistance between the pad and the rest of the zone. This can be useful for hand soldering. Reliefs

for PTH will apply thermal reliefsto plated through-hole pads and use solid connections for surface
mount pads. None will result in the zone not connecting to any pads on the same net.

Thermal relief gap controls the distance maintained between any pad and the copper zone when the
pad connection mode is set to generate thermal reliefs.

Thermal spoke width controls the width of the "spokes", or short copper segments connecting the
pad to the rest of the copper zone.

Fill type controls how the copper zone isfilled: the default is solid fill, which will result in copper
filling in al available space within the zone outline. The zone can aso be set to fill ahatch pattern,
which will fill the area with a pattern that contains less copper. This can be useful for flexible printed
circuits and other specialty applications.

Orientation controls the angle of the hatch pattern lines. An orientation of O degreeswill result in the
hatch pattern using horizontal and vertical lines.

Hatch width controls the width of each line in the hatch pattern.
Hatch gap controls the distance between each line in the hatch pattern.

Smoothing effort controls the style of smoothing applied to the hatch pattern. A value of O will result
in no smoothing, and avalue of 3 will result in the finest smoothing. Higher values will result in
longer processing time and larger Gerber files.

50



Editing a board

Smoothing amount is aratio that controls the size of the smoothing chamfers or fillets that are
generated when smoothing effort is set to avalue other than 0. An amount of 0.0 resultsin no
smoothing, and a value of 1.0 results in maximum smoothing (in other words, a chamfer or fillet equal
to half of the hatch gap).

Remove islands controls the behavior of isolated copper areas, also called islands, after the initial
zonefill. When thisis set to always, isolated areas inside the zone are removed. When set to never,
isolated areas are |eft alone, and will result in copper areas that are not connected to the rest of the
net. When set to below area limit, aminimum island size can be specified, and islands below this
threshold will be removed.

Nota

Regardless of the remove islands setting, islands are never removed from zones that are
electrically unconnected. In other words, islands are only removed from zones that have at
least one electrical connection.

4.7.1. Managing zones

Instead of editing a single zone with the Zone Properties dialog, you can use the Zone Manager tool to
you view, edit, and prioritize all zonesin the board at once. To run the Zone Manager, click Tools _
Zone Manager.

' » Zone Manager oo X

Q, Search ¥ Name [+ Net [V

Mame | Net | Layers

+1ve [lle.cu
+sv [lle.cu
+sv [lle.cu
GND  FCu
GhD [Mle.cu
T
General Electrical Properties Fill
Zone name: Clearance: 0.15 mm | | Fill type: Hatch pattern v
Shape Minimum width: 0.15 MM | | Orientation: 0
Locked
Hatch width: 1 mm
Outline display: Hatched v Pad connectians; Sold N
Hatch gap: 1.5 mm
Outline hatch pitch: | 0.508 mm
Smoothing effort: 0 +
Corner smoothing: | Fillet e Smoothing amount: | 0.10 -+
Fillet radius: 0.5 mm
Remove islands: Always W
Refill zones Update Displayed Zones © Cancel v OK
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Thetop left of the dialog shows alist of al zonesin the board, displaying the name (if any), net, and
layers for each zone. The order of the zonesin the list reflects the priority of each zone: higher priority
zones are higher in the list. To change the priority of a zone, use the

and

buttons to move it up or down in thelist. You can filter the list of zones by typing into the filter box.
The filter matches against the zones hame and/or net, depending on which filter options are enabled.

Selecting azone in the list shows a preview of that zone in the top right. If the selected zone spans
multiple layers, each layer is shown individually. You can preview each layer by clicking the
appropriate layer tab above the preview.

The bottom part of the dialog shows the settings for the selected zone, which are explained above.

Y ou can preview the new settings by clicking the Update Displayed Zones button, which updates
the zone preview without affecting the board. Changing the properties of a zone in the Zone Manager
will not update the board until you press OK. If the Refill zones option is enabled, all zones will be
refilled when you accept the dialog. If Refill zones is not enabled, zones will not be refilled until you
manually refill them.

4.8. Routing tracks

KiCad features an interactive router that:
* Allows manual or guided (semi-automatic) routing of single tracks and differential pairs
» Enables modifications of existing designs by:

* Re-routing existing tracks when they are dragged

* Re-routing tracks attached to footprint pads when the footprint is dragged

» Allowstuning of track lengths and differential pair skew (phase) by inserting serpentine
tuning shapes for designs with tight timing requirements

By default, the router respects the configured design rules when placing tracks:. the size (width) of
new tracks will be taken from the design rules and the router will respect the copper clearance set in
the design rules when determining where new tracks and vias can be placed. It is possible to disable
this behavior if desired by using the Highlight Collisions router mode and turning on the Allow DRC
Violations option in the router settings (see below).

The router has three modes that can be selected at any time in the Interactive Router Settings dialog.
The router mode is used for routing new tracks, but also when dragging existing tracks using the Drag
(hotkey kbd:[D]) command. These modes are:

» Highlight Collisions: in this mode, most of the router features are disabled and routing isfully
manual. When routing, collisions (clearance violations) will be highlighted in green and the newly-
routed tracks cannot be fixed in place if thereisa collision unless the Allow DRC Violations option
isturned on. In this mode, up to two track segments may be placed at atime (for example, one
horizontal and one diagonal segment).
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» Shove: in this mode, the track being routed will walk around obstacles that cannot be moved (for
example, pads and locked tracks/vias) and shove obstacles that can be moved out of the way. The
router prevents DRC violations in thismode: if there is no way to route to the cursor position that
does not violate DRC, no new tracks will be created.

» Walk Around: in this mode, the router behaves the same asin Shove mode, except no obstacles
will be moved out of the way.

Which mode to use is a matter of preference. For most users, we recommend using Shove mode for
the most efficient routing experience or Walk Around mode if you do not want the router to modify
tracks that are not being routed. Note that Shove and Walk Around modes always create horizontal,
vertical, and 45-degree (H/V/45) track segments. If you need to route tracks with angles other than
H/V /45, you must use Highlight Collisions mode and enable the Free Angle Mode option in the
Interactive Router Settings dialog.

There are four main routing functions: Route Single Track, Route Differential Pair, Tune length of
asingle track, and Tune skew of adifferential pair. All of these are present in both the Route menu
dropdown (individually) on the top toolbar and the drawing toolbar in two overloaded icons on the
drawing toolbar on the right. The use of the overloaded icons is described above. Oneisfor the
two Route functions and one is for the two Tune functions. In addition, the Route menu allows the
selection of Set Layer Pair and Interactive Router Settings.

To route tracks, click the Route Tracks

icon (from the drawing toolbar or from the top toolbar under Route) or use the hotkey kbd:[X].
Click on a starting location to select which net to route and begin routing. The net being routed
will automatically be highlighted and the allowable clearance for the net will be indicated with a
gray outline around the tracks being routed. The clearance outline can be disabled by changing the
Clearance Outlines setting in the Display Options section of the Preferences dialog.

Nota

The clearance outline shows the maximum clearance from the routed net to any other copper
on the PCB. It is possible to use custom design rules to specify different clearances for a net
to different objects. These clearances will be respected by the router, but only the largest
clearance value will be shown visually.

When the router is active, new track segments will be drawn from the routing start point to the editor
cursor. These tracks are unfixed temporary objects that show what tracks will be created when you use
aleft-click or the kbd:[Enter] key to fix the route. The unfixed track segments are shown in a brighter
color than the fixed track segments. When you exit the router using the kbd:[Esc] key or by selecting
another tool, only the fixed track segments will be saved. The Finish Route action (hotkey kbd:[End])
will fix all tracks and exit the router.

While you are routing, you can use the Undo Last Segment command (hotkey kbd:[Backspace]) to
unfix the tracks you most recently fixed. Y ou can use this command repeatedly to step back through
the route that you have already fixed.

In previous versions of KiCad, using the left mouse button or kbd:[Enter] to fix the routed segments
would fix all segments up to but not including the segment ending at the mouse cursor location. In
KiCad 6 and later, this behavior is optional, and by default, all segments including the one ending at
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the mouse cursor location will be fixed. The old behavior can be restored by disabling the "Fix all
segments on click” option in the Interactive Router Settings dialog.

While routing, you can hold the kbd:[Ctrl] key to disable grid snapping, and hold the kbd:[ Shift] key
to disable snapping to objects such as pads and vias.

Nota
Snapping to objects can aso be disabled by changing the Magnetic Points preferencesin
the Editing Options section of the Preferences dialog. We recommend that you leave object

snapping enabled in general, so that you do not accidentally end tracks dlightly off-center on a
pad or via.

4.8.1. Interactive router settings
The interactive router settings can be accessed through the Route menu, or by right-clicking on the

éutton in the toolbar. These settings control the router behavior when routing tracks as well as when
dragging existing tracks.

l 4 Interactive Router Settings WM
Mode General Options
Highlight collisions +| Remove redundant tracks

| Optimize pad connections
| Smooth dragged segments
%) Shove
¥| Shove vias Optimize entire track being dragged

ump over obstacles
Jump | Use mouse path to set track posture

Walk around | Fix all segments on click
% Cancel " OK

Setting Description

Mode Sets the operating mode of the router for creating new tracks and dragging
existing tracks. See the routing overview for more information.

Free angle mode Allows routing tracks at any angle, instead of just at 45-degree increments.
Thisoption isonly availableif the router modeis set to Highlight
collisions.

Allow DRC violations |Allow placing tracks and vias that violate DRC rules. This option isonly
availableif the router mode is set to Highlight collisions.

Shovevias Allow the router to shove vias along with tracks. When thisis disabled,
vias cannot be shoved. Thisoption is only availableif the router modeis
set to Shove.
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Setting

Description

Jump over obstacles

Allow the router to attempt to move colliding tracks behind solid obstacles
(such as pads). Thisoption isonly available if the router mode is set to
Shove.

Remove redundant Automatically removes loops created in the currently-routed track, keeping
tracks only the most recently routed section of the loop.

Optimize pad When this setting is enabled, the router attempts to avoid acute angles and
connections other undesirable routing when exiting pads and vias.

Smooth dragged When dragging tracks, attempts to combine track segments together to
segments minimize direction changes.

Optimize entire track

When enabled, dragging a track segment will result in KiCad optimizing

track posture

being dragged the rest of the track that is visible on the screen. The optimization process
removes unnecessary corners, avoids acute angles, and generally triesto
find the shortest path for the track. When disabled, no optimizations are
performed to the track outside of the immediate section being dragged.
Use mouse path to set | Attempts to pick the track posture based on the mouse path from the

routing start location.

Fix al segmentson
click

When enabled, clicking while routing will fix the position of all the track
segments that have been routed, including the segment that ends at the
mouse cursor. A new segment will be started from the mouse cursor
location. When disabled, the last segment (the one that ends at the mouse
cursor) will not be fixed in place and can be adjusted by further mouse
movement.

4.8.2. Track posture

When routing in H/V/45 mode, the posture refers to how a set of two track segments connect two
points that cannot be reached by a single H/V/45-degree segment. In such a case, the points will be
connected by one horizontal or vertical segment and one diagonal (45-degree) segment. The posture
refers to the order of these segments. whether the horizontal/vertical segment or the diagonal segment
comes first.
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KiCad' s router attempts to pick the best posture automatically based on a number of factors. In
general, the router will attempt to minimize the number of cornersin aroute, and will avoid "bad"
corners such as acute angles whenever possible. When routing from or to a pad, KiCad will choose the
posture that lines up the route with the longest edge of the pad.

In some cases, KiCad cannot guess the posture you intend correctly. To switch the posture of the track
while routing, use the Switch Track Posture command (hotkey kbd:[/]).

In situations where there is no obvious "best" posture (for example, when starting a route from a
via), KiCad will use the movement of your mouse cursor to select the posture. If you would like

the route to begin with a straight (horizontal or vertical) segment, move the mouse away from the
starting location in amostly horizontal or vertical direction. If you would like the route to begin
diagonally, move in adiagona direction. Once the cursor is a sufficient distance away from the
routing start location, the posture is set and will no longer change unless the cursor is brought back to
the starting location. Detection of posture from the movement of the mouse cursor can be disabled in
the Interactive Router Settings dialog as described below.

Nota

If you use the Switch Track Posture command to override the posture chosen by KiCad, the
automatic detection of posture from mouse movement will be disabled for the remainder of the
current routing operation.

4.8.3. Track corner mode

KiCad' s router can place tracks with either sharp or rounded (arc) corners when routing in H/V/45
mode. To switch between sharp and rounded corners, use the Track Corner Mode command (hotkey
kbd:[Ctrl+/]). When routing with rounded corners, each routing step will place either a straight
segment, asingle arc, or both a straight segment and an arc. The track posture determines whether the
arc or the straight segment will be placed first.

Track corners can also be rounded after routing by using the Fillet Tracks command after selecting
the tracks on either side of the corner to befilleted. If a contiguous track selection contains multiple
corners, they will all be filleted.

Nota

Dragging of tracks with arcsis not supported. Arcs are treated as immovable by the shove
router.

4.8.4. Ancho de pista

The width of the track being routed is determined in one of three ways: if the routing start point is the
end of an existing track and the

button on the top toolbar is enabled, the width will be set to the width of the existing track. Otherwise,
if the track width dropdown in the top toolbar is set to "use netclass width", the width will be taken
from the netclass of the net being routed (or from any custom design rules that specify adifferent
width for the net, such as inside a neckdown area). Findly, if the track width dropdown is set to one of
the pre-defined track sizes configured in the Board Setup dialog, this width will be used.
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Nota

The track width can never be lower than the minimum track width configured in the
Constraints section of the Board Setup dialog. If a pre-defined width is added that is lower
than this minimum constraint, the minimum constraint value will be used instead.

KiCad' s router supports a single track width for the active route. In other words, to change widthsin
the middle of atrack, you must end the route and then restart a new route from the end of the previous
route. To change the width of the active route, use the hotkeys kbd:[W] and kbd:[ Shift+W] to step
through the track widths configured in the Board Setup dialog.

4.8.5. Placing vias

While routing tracks, switching layers will insert athrough via at the end of the current (unfixed)
track. Once you place the via, routing will continue on the new layer. There are several ways to select
anew layer and insert avia

» By using the hotkey to select a specific layer, such as kbd:[PgUp] to select F. cu or kbd:[PgDn] to
select B. Cu.

* By using the Next Layer or Previous Layer hotkeys (kbd:[+] and kbd:[-]).
By using the Place Via hotkey (kbd:[V]), which will switch to the next layer in the active layer pair.

» By using the Select Layer and Place Through Via action (hotkey kbd:[<]), which will open adialog
to select the target layer.

After using any of the above methods to add a via and change layer, but before clicking to fix the via
and commit the current track segment, you can cancel placing the via by pressing kbd:[V]. Thevia
will be removed and routing will continue on the original layer.

Y ou can place aviaand end the current track, without changing layers, by pressing kbd:[V] and then
double-clicking to place the via.

The size of the viawill be taken from the active Via Size setting, accessible from the drop-down in
the top toolbar or the Increase Via Size (kbd:[']) and Decrease Via Size (kbd:[\ ]) hotkeys. Much like
track width, whe