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This manual is in the process of being revised to cover the latest stable release version of
KiCad. It contains some sections that have not yet been completed. We ask for your
patience while our volunteer technical writers work on this task, and we welcome new
contributors who would like to help make KiCad’s documentation better than ever.

NOTE
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This document is Copyright © 2010-2022 by its contributors as listed below. You may distribute it and/or
modify it under the terms of either the GNU General Public License (http://www.gnu.org/licenses/gpl.html),
version 3 or later, or the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/3.0/), version 3.0 or later.
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taotieren <admin@taotieren.com>, 2019, 2020, 2021.

Telegram B{AH A https://t.me/KiCad_zh_CN

BT | OG5SR IR RITHRERE,

%

The KiCad project welcomes feedback, bug reports, and suggestions related to the software or its
documentation. For more information on how to sumbit feedback or report an issue, please see the
instructions at https://www.kicad.org/help/report-an-issue/
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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 Fookprint libraries,

you must 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 Ffile:

T

OK

The first 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.

e 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 the fp-lib-table file in the directory where the KiCad
libraries were installed.

e If you already have a custom footprint library table that you would like to use, select the second option
and browse to your fp-lib-table file.

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

Footprint library management is described in more detail later.
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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. You 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:

o G-)\ zooms in on the center of the viewport.

o G)\ zooms out from the center of the viewport.

o @)\ zooms to fit the frame around the drawing sheet.

o @1 zooms to fit the items within the drawing sheet.

G)\ 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 seace . This is useful for measuring distance
between two points or aligning objects.

PR

The ctrl + F1 shortcut displays the current hotkey list. The default hotkey list is included 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 cnd keyinplace of ctrl  jandthe option keyinplace of Alt .

Many actions do not have hotkeys assigned by default, but hotkeys can be assigned or redefined using the
hotkey editor (Preferences - Preferences... - Hotkeys).
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Hotkeys are stored in the file user.hotkeys in KiCad’s configuration directory. The location is platform-
specific:

* Windows: %APPDATA%\kicad\6.0\user .hotkeys
* Linux: ~/.config/kicad/6.0/user.hotkeys

®* macOS: ~/Library/Preferences/kicad/6.0/user.hotkeys

KiCad can import hotkey settings from a user.hotkeys file using the Import Hotkeys button in the hotkey
editor.
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Selecting items in 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 items
that 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 a right-to-left
selection box is drawn in blue with a cursor that indicates inclusive selection.
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Modifier Keys Modifier Keys Modifier Keys Selection Effect
(Windows) (Linux) (macOS)
Shift shift shift Add the item to the existing selection.
ctrl |+ shift ctrl +| shift Cmd + shift Remove the item from the existing
selection.
long click long click or A1t long click or Clarify selection from a pop-up menu.
Option
ctrl ctrl Cmd Highlight the net of the selected copper
item.

HEDICUATIEAZRT , SN AT IRER :



Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOS)
shift | Or | Ctrl shift | Or | Ctrl shift | OT  Ctrl Add item(s) to the existing selection.
ctrl |+ shift ctrl |+ shift Cmd |+ Shift Remove item(s) from the existing

selection.
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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.

1 Esc {HRLEUHNAI TERRF, FHROFERTR, mERTEATENINSIR esc {EERINERE,

P& RS

BESM% (RN—EMLE ) AL PCB ERPHEESRER, UBTZMEZUWTIE PCB L4k, BT PCB 4R
ERTEREERANE, RETBARXENESRHERIEERIERTIEFENNMNE, FILBENNES (LT
X) . HMEEFTECER, SRMNNIFEURZNASETR, AERMINENULIESMEBENREEx.

B=MAEAURE-—THZ TMEE PCB FigsRTER « REHNREMEARE |, EREAENRAETX
R, DINRAIERFIFLIETRH_E TR, UL TERMERERN, (EHAEERAFIRSEER. MRAK
R, NYREARRGIR TR SER, R T RARME, WMEHTMENSRENSHIER. HALUE
FBREERE AR - ) BRER.

ER—THZ TR HTERN, NTERE EMBRNESREREEEAERABREIHRE 1 + 5[],
HRIERH ISR XAER, MEHERESTHIFMNLE,

MIRERE X X ERAM
KiCad 5 VFERIZER] PCB 2 BTSN, VR AA R R,

RN T EAEREBEERRE— TS5/, £ PCB QIREFE) FREMENNEERTEE, KRR,
INERT, XXEENSHERURXRENT B APOHEREIGENIMNE, AIMERFIREEENETED
BT A,

BRIXEN 21 RN SR RERERM PCB ML, MNRAERFIRENIEEN S REMERDHE B 7Em S5
XML, WHEREERERTERE TMER LTS EENN—THZ TRLEE PCB FiEsRT a5,

EM TRz B

AT Er2184t 75 Pcbnew HINE 8 RAELT,



4 A+ B

s

5

=2

FITF /K A4S B o

R RABRT, REMESEEMEER. FTUERFIRENE TEREBD BT A,

RS RHIR AT E R R AR BRZ B E0#%,

MZEST, BERE2XRAEMUE R/ EWALRIRT,

TEERNNRIESIR (+FI64R) Z BT,
IR /IRA &R T
HEELRNIMA R Y& 2 B DR,
AEENBEEZ EURIBENEE TR,

IR WEENRETERNNBEHEEN, WREYEEER. EXFHMHERT
TRAFRNIER, REBENREETINNERPEIEGRRER corl + v FHA

ERBERMMEN, STFHAXASR.

, BTREBENEE

AR LEAESREAME, WRMIYRER, EnaMEg, aERRE |, AEREREEREY
KAMNMEIEXEREREERME, A ETNNERFIFNSEET-RHHIRAIRLE,

BRDXBIEXEH,
X BRI ER,
NP XEFRXEE R IR,

AEREANEBENZ BIREZNET,
AEFENE BRI BRI LR T
ARFEANEBENZ BRHEET.
BRERETE X,

B RERAEER,
NEREF XS E R R,
AREFEANEBELZ BIREZNET,
AEFREANEBEL 2 BRI fALHE T,
AEFENNEBEN B RMEET.

BRI R IESRA MBI MRDE R L8 2R ER.



tIZ PCB
HAPCBELE

KiCad FRIENRIEBEAE R HARE Fod NEEER HER, E XX SR EURHRITERER FE. Bl TMEH
1R BRI EER gk, WAL A BREX UNREXBERASE, 2EMCEREMABESNESMERIIRAE
o

KiCad BHE =1 PCB _LHIMAERSHEXNRIERIRIEAY, EHRIUEEEE PCB figssT IZEMHEMLE.

tERE

KiCad REBEIRBZ5X 32 THIE. 14 TIRARE (M. [BE. THHEH. BEF) M 13 TERLEENHIR B
o

The internal measurement resolution of all objects in KiCad is 1 nanometer, and measurements are stored as
32-bit integers. This means it is possible to create boards up to approximately 4 meters by 4 meters.
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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. You 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, use the Tools
- Update Schematic from PCB... action (| F8 ). You can also use the ﬂ iconin the top toolbar.

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 a netlist file.

NOTE



. 4 Update PCB from Schematic oA X
Options
Re-link footprints to schematic symbols based on their reference designators
Delete footprints with no symbols

(] Replace footprints with those specified in the schematic

Changes To Be Applied
Frocessing sympool K/ KesISTOr_1H [ IH_AXIAI_UINULU/_Lb. SIMIM_LZ.3MIM_F 1U. | bMM_Horizontar.

Processing symbol 'Re:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'R5:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'C1:Capacitor_THT:C_Axial_L5.1mm_D3.1Tmm_P12.50mm_Horizontal'.
Processing symbol 'R2:Resistor_THT:R_Axial_DIN0207_L6.3mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'R1:Resistor _THT:R_Axial_DIN0207_L6.2mm_D2.5mm_P10.16mm_Horizontal'.
Processing symbol 'P1:Connector_PinHeader_2.54mm:PinHeader_1x06_P2.54mm_Vertical'.
Processing symbol 'J2:Connector_Dsub:DSUB-9_Male_EdgeMount_P2.77mm'.

Processing symbol '|1:Connector_Dsub:DSUB-25_Male_EdgeMount_P2.77mm".

Processing symbol 'D2:Diode_THT:D_A-405_P7.62mm_Horizontal'.

Processing symbol 'D1:Diode_THT:D_A-405_P7.62mm_Horizontal'.

Processing symbol 'C5:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C4:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C3:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Processing symbol 'C2:Capacitor_THT:C_Disc_D5.1mm_W3.2mm_P5.00mm'.

Total warnings: 0, errors: 0.

Show: (] All (m] Errors o (m] Warnings o (m] Actions [m] 1nfos Save...

Close Update PCB

The tool adds the footprint for each symbol to the board and transfers updated schematic information to
the board. In particular, the board’s net connections are updated to match the schematic.

The changes that will be made to the PCB are listed in the Changes To Be Applied pane. The PCB is not
modified until you click the Update PCB button.

You can show or hide different types of messages using the checkboxes at the bottom of the window. A
report of the changes can be saved to a file using the Save... button.

1ET

The tool has several options to control its behavior.
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Option

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

Delete footprints with no
symbols

Replace footprints with those
specified in the schematic

MKF36

Description

Footprints are normally linked to schematic symbols via a unique
identifier created when the symbol is added to the schematic. A
symbol’s unique identifier cannot be changed.

If checked, each footprint in the PCB will be re-linked to the symbol
that has the same reference designator as the footprint.

If unchecked, footprints and symbols will be linked by unique
identifier as usual, rather than by reference designator. Each
footprint’s reference designator will be updated to match the
reference designator of its linked symbol.

This option should generally be left unchecked. It is useful for
specific workflows that rely on changing the links between schematic
symbols and footprints, such as refactoring a schematic for easier
layout or replicating layout between identical channels of a design.

If checked, any footprint in the PCB without a corresponding symbol
in the schematic will be deleted from the PCB. Footprints with the
"Not in schematic" attribute will be unaffected.

If unchecked, footprints without a corresponding symbol will not be
deleted.

If checked, footprints in the PCB will be replaced with the footprint
that is specified in the corresponding schematic symbol.

If unchecked, footprints that are already in the PCB will not be
changed, even if the schematic symbol is updated to specify a
different footprint.
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Board Setup x

~ Board Stackup Default properties for new graphic items:
Board Editor Layers Line Thickness = Text Width = Text Height Text Thickness Italic Keep Upright
Physical Stackup silk Layers 0.12mm 1mm 1mm 0.15mm
Board Finish

0.2mm 1.5mm 1.5mm 0.3mm

Solder Mask/Paste Copper Layers

* Text & Graphics Edge Cuts 0.05mm
Default Courtyards 0.05mm
Text Variables

+ DesignRules Fab Layers 0.1mm 1mm 1mm 0.15mm
Constraints Other Layers 0.1mm 1 mm 1mm 0.15mm
Pre-defined Sizes
Net Classes Default properties for new dimension objects:

Custom Rules

) ) . Units: Automatic = Text position: Outside «
Violation Severity
Units format: | 1234mm ~ Keep text aligned
Precision: 0.0000 - Arrow length: 1.27 mm
Suppress trailing zeroes Extension line offset: [ mm
Import Settings from Another Board... Cancel OK
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Selection tool (the default tool).

Local 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 a footprint 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
below.

Tune length: These tools allow you to tune the length of single tracks or the length or skew of
differential pairs, after they have been routed. See the Routing Tracks section for details.

Add vias: allows placing vias without routing tracks.

Vias placed on top of tracks using this tool will take on the net of the closest track segment and will
become part of that track (the via net will be updated if the pads connected to the tracks are
updated).

Vias placed anywhere else will take on the net of a copper zone at that location, if one exists. These
vias will not automatically take on a new net if the net of the copper zone is changed.

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 the placement of items and the
filling of zones and can also define named areas to apply specific custom design rules to.

Draw lines.

Note: Lines are graphical objects and are not the same as tracks placed with the Route Tracks tool.
Graphical objects cannot be assigned to a net.



/~ Draw arcs: pick the center point of the arc, then the start and end points.

[ Draw rectangles. Rectangles can be filled or outlines.

© Draw circles. Circles can be filled or outlines.

YJ Draw graphical polygons. Polygons can be filled or outlined.
Note: Filled graphical polygons are not the same as filled zones: graphical polygons cannot be
assigned to a net and will not keep clearance from other items.

T Addtext.

\{\' Add dimensions. Dimension types are described in more detail below.

4+

@

¥ Addlayer alignment mark.

¥ Deletion tool: click objects to delete them.

[#  Setdrill/place origin. Used for fabrication outputs.

Hi Set grid origin.

e
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The properties of each individual pad of a footprint 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.

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

NOTE 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 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.

Pad Properties X

General

Pad type: SMD v
Copper layers:
Pad number: | 3| F.Cu -
Netname: |/U3D+ v Technical layers:
F.Adhesive
B.Adhesive
Locked F.Paste
B.Paste
Pad shape: | Rounded rectangle v F.Silkscreen
. B.Silkscreen
Corner size: 25 %
F.Mask
Corner radius: | 0.15 mm B.Mask
. User.Drawings
Pad size X: | 0.6 mm Y: | 1.55 mm
User.Eco1
Angle: 0 ¥ |deg User.Eco2

Fabrication Property:

None -
Offset shape from hole
Specify pad to die length
Footprint J4 (USB3), front side, rotated 50 deg Preview pad in sketch mode Cancel oK

The General tab of the pad properties dialog shows the physical properties of the pad, including its
geometry, shape, and layer settings.

Pad type: this setting controls which features are enabled for the pad:

SMD pads are electrically-connected and have no hole. In other words, they exist on a single copper layer.
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Through-hole pads are electrically-connected and have a plated hole. The hole exists on everylayer, and the
copper pad exists on multiple layers (see Copper layers setting below).

Edge Connector pads are SMD pads that are allowed to overlap the board outline on the Edge.Cuts layer.
NPTH, Mechanical pads are non-plated through holes that do not have an electrical connection.

SMD Aperture pads are pads that have no hole and no electrical connection. These can be used to add
specific designs to a technical layer, for example a paste or solder mask aperture.

The Copper layers setting controls which copper layers will have a shape associated with the pad.

For SMD pads, the options are F.Cu or B.Cu, controlling whether the pad sits on the front or the back of the
board relative to the footprint’s location. In other words, if a pad is set to exist on B.Cu in its properties, and
the footprint is flipped to the back of the board, that pad will now exist on F.Cu, because it also has been

flipped.

For through-hole pads, it is possible to remove the pad shape from copper layers where the pad is not
electrically connected to other copper (tracks or filled zones). Setting the copper layers to connected layers
only will remove the pad shape from any unconnected layers, and setting to F.Cu, B.Cu, and connected
layers will remove the pad shape from any internal unconnected layers. This can be useful in dense board
designs to increase the routable area on internal layers.

The Technical layers checkboxes control which technical layers will have an aperture added with the pad’s
shape. By default, pads have apertures on the paste and mask layers matching their copper layer.

It is not possible to define a different pad shape or size on different copper layers in the
current version of KiCad.

NOTE
Specify pad to die length: This setting allows a length to be associated with this pad that will be added to
the routed track length by the track length tuning tools and the Net Inspector. This can be used to specify
internal bondwire lengths for more accurate length matching, or in other situations where the electrical
length of a net is longer than the length of the routed tracks on the board.
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Pad Properties x

Clearance Overrides and Settings

Clearances
Set values to 0 to use parent Footprint or netclass values.

Positive clearance means area bigger than the pad (usual for mask clearance).
Negative clearance means area smaller than the pad (usual for paste clearance).

Pad clearance: ] mm
Solder mask clearance: 0 mm
Solder paste absolute clearance: | -0 mm
Solder paste relative clearance: -0 %

Note: solder mask and paste values are used only for pads on copper layers.
Note: solder paste clearances (absolute and relative) are added to determine the final clearance.

Connection to Copper Zones

Pad connection: From parent footprint -
Thermalrelief spoke width: | 0 mm
Thermal relief gap: 0 mm
Footprint J4 (USB3), front side, rotated 90 deg Preview pad in sketch mode Cancel oK

The aperture appearing on any technical layer will have the same shape and size as the pad shape on the
copper layer(s). In the PCB manufacturing process, the manufacturer will often change the relative size of
mask and paste apertures relative to the copper pad size, but since this size change is specific to a
manufacturing process, most manufacturers expect the design data to be provided with the apertures set to
the same size as the copper pads. For specific situations where you need to oversize or undersize a technical
layer aperture in the design data, you can use the settings in the Overrides tab.

Pad clearance controls the minimum clearance between the pad and any copper shape (tracks, vias, pads,
zones) on a different net. This value is normally set to 0 which will cause the pad clearance to be inherited
from any clearance override set on the footprint, or the board’s design rules and netclass rules if the
footprint clearance is also setto 0.

Solder mask clearance controls the size difference between the pad shape and the aperture shape on the
F.Mask and B.Mask layers. A positive number means the solder mask aperture will be larger than the copper
shape. This number is an inflation applied to all directions. For example, a value of 0.1mm here will cause
the solder mask aperture to be inflated by 0.1mm, meaning that there will be an 0.1mm border on all sides
of the pad and the solder mask opening will be 0.2mm wider than the pad when measured along a given
axis.

Solder paste absolute clearance controls the size difference between the pad shape and the aperture shape
on the F.Paste and B.Paste layers. Its behavior is otherwise identical to the behavior of the solder mask
clearance setting.

Solder paste relative clearance allows setting a solder paste clearance value as a percentage of the pad size
rather than an absolute distance value. If both relative and absolute clearances are specified, they are added
together to determine the solder paste aperture size.
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The Overrides tab also has controls for how the pad connects to any copper zone that overlaps it and shares
its net.

Pad connection controls whether the pad will have a solid, thermal relief, or no connection to the zone.
Like the other overrides, this one may be set for an individual pad or for an entire footprint. The default
setting for this control is From parent footprint, and the default footprint setting is to use the connection
mode specified in the zone properties.

Thermal relief spoke width controls the width of the spokes generated when the zone connection mode is
Thermal Relief.

Thermal relief gap controls the length of the thermal spokes, or the gap between the pad’s shape and the
filled copper area of the zone.

Custom pad shape in zone controls the behavior of the zone filler when the pad uses a custom shape rather
than one of the default shapes. This can be used to achieve different results when using thermal reliefs and
custom pad shapes.

e X 15

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 a board layer (or a portion of alayer) in order to create ground and
power planes, carry high currents, or to provide shielding.

Some EDA tools have separate tools for creating "plane layers" and for creating copper
zones on signal layers. In KiCad, the Copper Zone tool is used for both these applications.

NOTE
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 objects inside the outline, are modified.
The filling process may be run on a single zone, or on all zones in a board (default hotkey 8 ). Zones may be
unfilled (default hotkey ctrl + B ) to improve performance and reduce visual clutter while editing large

boards.
Zone filling is a manual process rather than occurring every time an object changes that
would result in a change to the zone copper. This is because zone filling can be a slow
NOTE process on older computers or very large designs. It is important to make sure zone fills

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.

To draw a zone, click the Add Filled Zone tool (E) on the right toolbar, or use default hotkey 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 is not 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 e or select Properties from the context menu.
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Copper Zone Properties ﬂ

Layer Net
| [ Hide auto-generated net names Sort nets by pad count
Me.cu o
JuU3D-
/u4D+
Ju4D-
JUSD+
JuUsD-
JU6D+
JuUsD-
JUTD+
JU7D-
/X
2. (e}
VIN
General Electrical Properties Fill
Zone name: Clearance: 0.15 mm | Filltype: solid fill -
Zone priority level: | 0 + Minimum width: 0.15 mm | Orientation: 0 deg
Hatch width: 1 mm
Pad connections: Solid -
Shape Hatch gap: 1.5 mm
Constrain outline to H, V and 45 degrees Thermal relief gap: 0.508 mm
Smoothing effort:
Locked .
Thermal spoke width: | 0.508 mm
outline display: Hatched = Smoothing amount:
Corner smoothing: Fillet - Remove islands: Always 7
Fillet radius: 0.5 mm Minimum island size: | 0 5g. mm
Export Settings to Other Zones Cancel oK

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 be filled 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 name can be used to refer to the zone in
custom DRC rules.

Zone priority level determines the order in which multiple zones on a single layer are filled. The highest
priority level zone on a given layer will be filled first. Lower-priority zones will keep clearance to 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.

Zones with the same priority level will never keep clearance from each other, even if
WARNING  they are assigned to different nets! The design rule checker will report these short-
circuits, but they will not be prevented by the zone filler.

Constrain outline to H, V and 45 degrees controls the initial behavior of the zone outline drawing tool.
When this option is enabled, the zone outline will be restricted to 45-degree angles. Note that after the zone
outline has been created, this option has no effect. Outline points may be modified freely after creation.

Locked controls whether or not the zone outline object is locked. Locked objects may not be manipulated or
moved, and cannot be selected unless the Locked 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 a
short 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.

By default, chamfers and fillets are not added to inside corners of the zone outline,
because this would 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.

NOTE

Clearance 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 a
zone is 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 reliefs to 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 is filled: the default is solid fill, which will result in copper filling in
all available space within the zone outline. The zone can also be set to fill a hatch 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 0 degrees will 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 0 will result in no
smoothing, and a value of 3 will result in the finest smoothing. Higher values will result in longer processing
time and larger Gerber files.
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Smoothing amount is a ratio that controls the size of the smoothing chamfers or fillets that are generated
when smoothing effort is set to a value other than 0. An amount of 0.0 results in 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 zone fill.
When this is set to always, isolated areas inside the zone are removed. When set to never, isolated areas
are left alone, and will result in copper areas that are not connected to the rest of the net. When set to below
area limit, a minimum island size can be specified, and islands below this threshold will be removed.

B3R

EENR (B4, B, EFE. B, ZENXA) UFETETHEAEE L, BAREDELEMLE, B, BflZiafa
DIAHEBMIHEERIREB HER LR, LEBRIESIEGEENEE, BEREREREENL, BRI
BUSE J9 "0" LIZEFR%ER,

IEESIZ B

The right toolbar can be used to create lines ( / , default hotkey ctrl |+ shift + L) arcs ( /" , default hotkey
Ctrl + shift |+ A ),rectangles(D), circles(o,default hotkey | ctrl + shift + c ), and polygons(ij, default

hotkey Ctrl +|shift + P ),

Rectangles, circles, and polygons can be filled shapes or outlines. The line width option controls the width
of the outline. The outline width extends on both sides of the "ideal" shape of the graphic object. For
example, a graphic circle that is defined to have 2mm radius and 0.2mm line width will consist of a torus
with an outer radius of 2.2mm and inner radius of 1.8mm. If the filled shape option is enabled and the line
width is set to 0, the shape will be a filled circle with 2mm radius.

Line Segment Properties 0

Starkt Point End Point

X: | 148.33 mm X 151.68 mm

Y. | 77.28 mm Y. 77.28 mm
Locked
Line width: | 0.2 mm
Layer: BFCu -
Cancel oK

IETERIR M AR

Graphical text may be placed by using the ( T ) icon in the right toolbar or by keyboard shortcut ' ctrl +

shift |+ T/ Click to place the text origin, and then edit the text and its properties in the dialog that will
appear:

26



Text Properties x

Text:
My Text|
Locked
Layer: [JUser.Eco1 v
width: 1 mm Italic
Height: 1 mm Justification: | Center
Thickness: | 0.15 mm Crientation: | 0 v
Position X: | 158 mm Mirrored
PositionY: | 90 mm

Cancel o] 4

Text may be placed on any layer, but note that text on copper layers cannot be associated with a net and
cannot form connections to tracks or pads. Copper zones will fill around the rectangular bounding box of
text objects.

FEERARGCER (ALK

KiCad &/ Edge.Cuts E_LHIEIEITRKE X BEIRIVICES, ZIEBUE—TiEL (HHA) FIEK, ERBEAR
FEEBRNEENRER, WENN, HEZ—TE-HNR, NEEHZLFE. NRIEEXEERICE, HE
B PEIRAVICER AN, AR —LETORE, #3D EESRA LIRS BN TE L IEFR,

ox
NIRRT ERNEEREBRIZT ERNEMTICHERNR. EMNTIMUSRNEEALEEF, ERESRINE
FAFEX—, KiCad BRIZFROMARZEEMANT @ W55, EX. FDRlEI4.

T AT (\:f ) KT EEENE, NERRESIFH T AN, RIERS R T T.

EX T (j) WNEMRZBRIEES, ENSHE X MR Y H, RUER, SEIRERTFRLEEERKF
EENE, SIREXNIN, MERBENENATRE, FILUREMEIRERINEEERZR/ENSHEIH,

UL IRE (o) BIE— T+ PIRERIET— T AR EREMIE D,

Bl&iRE (M) BIE—TEIL, W—REILERIINAFR, WNAFRANUIFEMSAURAEERIAEE
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BIE—TIRER, AILREEEY (A# ) UREEREFISTIRSI AN B LRIXIE,

NOTE TR T BB IR IR B IHENER S AR EFZROAMEER D B E X RIZRR I REFNAE T,
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tREAT.

&: 115.5700 OE=E LTivR mm v
EE EEEE 1234 mm
== BE: 0.0000 e

N i Ores=ms

Fieg: 1155700 mm

Tt i N

=E: (1524 mm S X: 137.16 mm
=E: | 2.032 mm TEVY: 26.20772 mm
$E4: |0.21082 mm US| S8 v
IE=;" BHE: 0.0

(=i b SRS

T =0 v

TREEE

AR 0.21082 mm  EELEE: (127 mm
RaFRZERsE: |0 mm

TR

BRE: GHE TAMNEET EFRPRANEE, MAEEmIEE,

HIG: AL ARIER S FEE ERENEE A,

BR: HAMARERNFEHNERENEEL S,

BE: FE R INREFENE.

BT ERBTNESEMNEREN, YENERIRFEESFNERBUN, B8 RUISBIRIRILZETI,
BAMET : WIMABR RIS RRIETIERE,

BE . tREERZOIIEE,

AT

AEZEREXREN S EMEF AN RAETER (W EENEERRES) . BE—ERHRIETERTRE
A

Position mode: Choose whether to position the dimension text manually, or to automatically keep it aligned
with the dimension measurement lines.

SiRENTT: ABE, WWEINANLGASEMER, EXASNEMTT,
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o RPN BEMAEDIHTFNS MR B Lk,
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To inspect the design constraints that apply to an object, select it and choose Constraints Resolution from
the Inspect menu. The Constraints Report dialog will show any constraints that apply to the object.
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Find tool

The Find tool searches for text in the PCB, including reference designators, footprint fields, and graphic text.
When the tool finds a match, the canvas is zoomed and centered on the match and the text is highlighted.
Launch the tool using the (@) button in the top toolbar.

BB » Find v X

Search for: Find Mext

Match case Words Wildcards [ | wrap Find Previous

Search footprint reference designators Restart Search

Search footprint values
Close
Search other text items

Search DRC markers

The Find tool has several options:
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Match case: Selects whether the search is case-sensitive.

Words: When selected, the search will only match the search term with complete words in the PCB. When
unselected, the search will match if the search term is part of a larger word in the PCB.

Wildcards: When selected, wildcards can be used in the search terms. ? matches any single character, and
* matches any number of characters. Note that when this option is selected, partial matches are not
returned: searching for abc* will match the string abcd, but searching for abc will not.

Wrap: When selected, search results will return to the first hit after reaching the last hit.

Search footprint reference designators: Selects whether the search should apply to footprint reference
designators.

Search footprint values: Selects whether the search should apply to footprint value fields.

Search other text items: Selects whether the search should apply to other text items, including graphical
text and footprint fields other than value and reference.

Search DRC markers: Selects whether the search should apply to the violation descriptions of DRC markers
shown on the board.

3SDEES:

The 3D Viewer shows a 3-dimensional view of the board and the components on the board. You can view the
board from different perspectives, show or hide different types of components, cross-probe from the PCB
Editor to the 3D viewer, and generate raytraced renders of the board.
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. ~£ 3D Viewer oA W

I Al T

File Edit View Preferences Help

BHR®CAQ® Je ko %R

Last render time 4 ms dx-0.51 dy-0.56 Yy

The 3D model for a component will only appear if the 3D model file exists and has been

NOTE . .
assigned to the footprint.

Many footprints in KiCad’s standard library do not yet have model files created for them.
NOTE However, these footprints may contain a path to a 3D model that does not yet exist, in
anticipation of the 3D model being created in the future.

Navigating the 3D view

Dragging with the left mouse button will orbit the 3D view around the centroid of the board. Scrolling the
mouse wheel will zoom the view in or out. Scrolling while holding  ctrl pans the view left and right, and
scrolling while holding shift pansup and down. Dragging with the middle mouse button also pans the view.

Different sized 3D grids can be set using the Preferences - 3D Grid menu. Bounding boxes for each
component can be enabled with Preferences — Show Model Bounding Boxes.

When the PCB Editor and the 3D Viewer are both open, selecting a footprint in the PCB Editor will also
highlight the component in the 3D Viewer. The highlight color is adjustable in Preferences -. Preferences...
- 3D Viewer - Realtime Renderer - Selection Color.
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Generating images with the 3D Viewer

The current 3D view can be saved to an image with File —. Export Current View as PNG... or Export
Current View as JPG..., depending on the desired image format. The current view can also be copied to the
clipboard using the |E button, or Edit -~ Copy 3D Image.

The 3D Viewer has a raytracing rendering mode which displays the board using a more physically accurate
rendering model than the default rendering mode. Raytracing is slower than the default rendering mode,
but it can be used when the most visually attractive results are desired. Raytracing mode is enabled with the
@ button, or with Preferences - Raytracing. The 3D grid and selection highlights are not shown in

raytracing mode.

Colors and other rendering options, for both raytraced and non-raytraced modes, can be adjusted in
Preferences - Preferences... . 3D Viewer.

3D viewer controls

Many viewing options are controlled with the top toolbar.



Reload the 3D model

Copy 3D image to clipboard

Render current view using raytracing
Zoom in

Zoom out

Redraw
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Fit drawing in display area

Rotate X clockwise
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Pad Count and Via Count show the number of pads (surface mount and through hole) and vias on a net. Via
Length shows the total height of each via (not accounting for which copper layers the via connects to). In
other words, Via Length is equal to Via Count multiplied by the stackup height of the board. Track Length
shows the total length of all track segments in a net, not accounting for topology. Die length shows the total
of all Pad to Die Length values set for pads on the net.
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Postscript 3N

Scale factor: Controls how coordinates in the board file will be scaled to coordinates in the PostScript file.
Using a different value for X and Y scale factors will result in a stretched / distorted output. These factors
may be used to correct for scaling in the PostScript output device to achieve an exact-scale output.

Track width correction: A global factor that is added (or subtracted, if negative) from the size of tracks,
vias, and pads when plotting a PostScript file. This factor may be used to correct for errors in the PostScript
output device to achieve an exact-scale output.
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Include only SMD footprints: When enabled, only footprints with the SMD fabrication attribute will be
included. Check with your manufacturer to determine if non-SMD footprints should be included or excluded

from the position file.
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IDF Exporter

The IDF exporter exports an IDFv3 compliant board ( .emn) and library ( .emp) file for communicating
mechanical dimensions to a mechanical CAD package. The exporter exports the board outline and cutouts,
all pad and mounting through holes including slotted holes, and component outlines; this is the most basic
set of mechanical data required for interaction with mechanical designers. All other entities described in the
IDFv3 specification are currently not exported.

You must attach IDF component models to your design’s footprints before they will be
included in the exported model. For more information on attaching models to footprints,

NOTE . . e . . .
see the footprint documentation. Some IDF-specific guidance is included in the Advanced
Topics documentation.

NOTE For more information on creating IDF component models, including descriptions of the

IDF utility tools included with KiCad, see the Advanced Topics documentation.

Once models have been specified for all desired components, the model of the board can be exported. In the
PCB Editor, select File - Export - IDFv3....
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BB » Export IDFv3 v A X

File name:
| l’usrfshare!kicad!demasfstickhubetickHub.emn Browse
Grid reference point: Output Units

(®) Millimeters
Mils

Adjust automatically

Units: | mm
X position: | 0

¥ position: | 0

& Cancel « OK

Grid reference point: Choose where the exported model’s reference point should be. If the Adjust
automatically option is selected, KiCad will set the reference point to the centroid of the PCB. Otherwise,
the reference point is set relative to the display origin.

Output units: Choose whether the exported model’s units are millimeters or mils.

The outputs can be viewed directly in a mechanical CAD application or converted to VRML using the
idf2vrml tool

NOTE TODO: 344 STEP &H85

NOTE TODO: 3#4 SVG S Higr

NOTE TODO: A% CMP 4S5 H 85

Hyperlynx : gI&3E&5 S A Mentor Graphics(Siemens) HyperLynx & FI23 MRS
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KiCad’s footprint library management system allows directly using several types of footprint libraries:

e KiCad .pretty footprint libraries (folders with .pretty extension, containing .kicad_mod files)
® KiCad Legacy footprint libraries (.mod files)
® GEDA libraries (folders containing .fp files)

* Eagle footprint libraries

KiCad only supports writing to KiCad’s native .pretty format footprint libraries (and the
NOTE .kicad_mod footprint files within them). All other footprint library formats are read-
only.

KiCad uses a table of footprint libraries to map footprint libraries of any supported library type to a library
nickname. KiCad uses a global footprint library table as well as a table specific to each project. To edit either
footprint library table, use Preferences -- Manage Footprint Libraries....

. * Footprint Libraries v oA X

Libraries by Scope
Global Libraries | Project Specific Libraries

Actlve Nickname Library Path Library Format | Options

I e I N
[v] Battery ${KICAD6_FOOTPRINT_DIR}Battery.pretty KiCad Batter
Button_Switch_Keyboard ${KICAD6_FOOTPRINT_DIR}Button_Switch_Keyboard.pretty KiCad Buttor
Button_Switch_SMD ${KICADGE_FOOTPRINT_DIR}Button_Switch_SMD.pretty KiCad Buttor
Button_Switch_THT ${KICAD6_FOOTPRINT_DIR}Button_Switch_THT.pretty KiCad Buttor
Buzzer_Beeper ${KICAD6_FOOTPRINT_DIR}Buzzer_Beeperpretty KiCad Audio
Calibration_Scale ${KICAD6_FOOTPRINT_DIR}/Calibration_Scale.pretty KiCad Scales
Capacitor_SMD ${KICADGE_FOOTPRINT_DIR} Capacitor_SMD.pretty KiCad Capaci
Capacitor_THT ${KICAD6_FOOTPRINT_DIR}/Capacitor_THT.pretty KiCad Capaci
Capacitor_Tantalum_SMD ${KICAD6_FOOTPRINT_DIR}/Capacitor_Tantalum_SMD.pretty KiCad Tantal

+ By T ]

Path Substitutions

${KICADG&_3DMODEL_DIR} /home/graham/kicad/libraries/3dmodels/kicad-packages3D
${KICADE_FOOTPRINT_DIR} /home/graham/kicad/libraries/footprints/kicad-footprints
${KICAD6_USER_FOOQTPRINT_DIR} /home/graham/kicad/libraries/footprints/kicad-footprints-gkeeth
${KIPRIMOD} /home/graham/Projects/unbal2bal

@ Cancel + OK
The global footprint library table contains the list of libraries that are always available regardless of the

currently loaded project. The table is saved in the file fp-lib-table in the KiCad configuration folder. The
location of this folder depends on the operating system being used.
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The project specific footprint library table contains the list of libraries that are available specifically for the
currently loaded project. If there are any project-specific footprint libraries, the table is saved in the file fp-
lib-table inthe project folder.

Initial Configuration

The first time the PCB Editor (or any other KiCad tool that uses footprints) runs and the global footprint
table file fp-lib-table is not found, KiCad will guide the user through setting up a new footprint library
table. This process is described above.

Managing Table Entries

Footprint libraries can only be used if they have been added to either the global or project-specific footprint
library table.

Add a library either by clicking the [ button and selecting a library or clicking the 4 button and typing the
path to a library file. The selected library will be added to the currently opened library table (Global or
Project Specific). Libraries can be removed by selecting desired library entries and clicking the g button.

The 4* and ., buttons move the selected library up and down in the library table. This does not affect the
display order of libraries in the Footprint Library Browser, Footprint Editor, or Add Footprint tool.

Libraries can be made inactive by unchecking the Active checkbox in the first column. Inactive libraries are
still in the library table but do not appear in any library browsers and are not loaded from disk, which can
reduce loading times.

A range of libraries can be selected by clicking the first library in the range and then shift -clicking the last
library in the range.

Each library must have a unique nickname: duplicate library nicknames are not allowed in the same table.
However, nicknames can be duplicated between the global and project library tables. Libraries in the project
table take precedence over libraries with the same name in the global table.

Library nicknames do not have to be related to the library filename or path. The colon character ( : ) cannot
be used in library nicknames or footprint names because it is used as a separator between nicknames and
footprints.

Each library entry must have a valid path. Paths can be defined as absolute, relative, or by environment
variable substitution.

The appropriate library format must be selected in order for the library to be properly read. KiCad supports
reading KiCad ( .pretty), KiCad legacy ( .mod ), Eagle ( .1br ), and GEDA (folder with .fp files) footprint
libraries.

There is an optional description field to add a description of the library entry. The option field is not used at
this time so adding options will have no effect when loading libraries.

Environment Variable Substitution

The footprint library tables support environment variable substitution, which allows you to define
environment variables containing custom paths to where your libraries are stored. Environment variable
substitution is supported by using the syntax ${ENV_VAR_NAME} in the footprint library path.
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By default, KiCad defines several environment variables:

* ${KIPROJMOD} points to the current project directory and cannot be modified.

* ${KICAD6_FOOTPRINT_DIR} points to the default location of KiCad’s standard footprint libraries.
* ${KICAD6_SYMBOL_DIR} points to the default location of KiCad’s standard symbol libraries.

® ${KICAD6_3DMODEL_DIR} points to the default location of KiCad’s standard 3D model libraries.

® ${KICAD6_TEMPLATE_DIR} points to the default location of KiCad’s standard template library.

${KIPROJMOD} cannot be redefined, but the other environment variables can be redefined and new
environment variables added in the Preferences - Configure Paths... dialog.

Using environment variables in the footprint library tables allows libraries to be relocated without breaking
the footprint library tables, so long as the environment variables are updated when the library location
changes.

${KIPROJMOD} allows libraries to be stored in the project folder without having to use an absolute path in
the project library table. This makes it possible to relocate projects without breaking their project library
tables.

Using the GitHub Plugin

NOTE KiCad removed support for the GitHub library plugin in version 6.0.
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FARER ¢ ERIRESRR AT N N+ FREEERER+FEL BEETLEERN ). FEMRERT—
THRERFERPGRENMIE, NREBATHRE, NWSHEREIMMSIIE,

MRETTPES: FRIRREETRIENT, TRNERENLETIRATENSHT ERREI TR
PILERTR : IEHREERENR EAHMNERIMRE, XERERIEAREIEE, AHMERER T,
BTRERES | EHREEHRES FRFRBRSIRE,

BTER <TME> 180 | IEH R RRMRCIETRE MERIEE,

TOLRIER : EHIRE ETMATS FLEARRIERICE, EREBISTANKEABMNAKIR, RISEMNRZE
HIER/\EIBR, ZNLYSRANR AR ATRE Xo

BTMERELR : 1FHIRE ETIREEERIERRE,

ZXENMPERME: 4 Eesschema F] Pchnew #7EE{TRT, 1%#l s Eesschema R Eis IR S S E
Pchnew i EITEAB RN ST IR 2 B,

FRLLES RN : EHIREREMMENE RN HEIRE,

ERERXEMMLE: EHLUERTIETREEREn~LER, E&7 Pchnew 55 8/ Eesschema 5
SRR,
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@ BiFEE 'Y )
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thiEE - )
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BIFEERIRIE L/R : EHENENER 2 BB BERINE R EIERN AR, &P, IENCaaE%ESEER
) ; BUHIERR, IMEM LB TEE(ELSRK T4,

e Rl EREREREEm TR EN RITEEZIT,
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RTEHER: FHEREERTOULEHIHSHED FRESB,

Magnetic points: This section controls object snapping, also called magnetic points. Object snapping takes
precedence over grid snapping when it is enabled. Object snapping only works to objects on the active layer.
Hold shift | to temporarily disable object snapping.

RIS R AN IR R R R,

HiEEMmeE: EHRE MR R MR R

WFFERE : 1EHIgRAE MR W B AAR R,

MEPTEEN VL BRE, BEER YEERRE, EEIENEMN IR LER,
PR R R ¢4k L VR RBELLATIER IR,

BIRMERN LR T : IERIEREIREN ARG R ENRE | "B (YR HEAEMAERBMhE. "
(45 BRI MHERHEF TUn&SRE s, ST ANFRGEMMLRINER, "Hel(BHAR)" B hEk
BRRONAR, SRETRSEMNRIEE, EFASNEBT,

NERLRBES D H, VAUSE | FHEAERLSH TELFINALESILIRAEAARE, BIE, XNEWRL
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SRITERRE : 1EHITIEA R R ELE IR,

ARBRMEEEFRAEEEE | L RETABRANBLEREENENERBHW, TUES AHNLTIERRR
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Pchnew ZHFERRAMEIE T/ [BF)#H%R, URERHIES, Kicad 6.0 AW THENSREEM: "KiCad RN B—
THER, RITATAZEERTEARFINLLENTERE, FERRZRNFOAEA, "KiCad 2885 2 KiCad
51 MEERAKRIATE, XA THEZABAREEN, ELEAUSEEMEMKEE X Pchnew BN, AR
KHEAA P SIFREE,

A T MFMETENIT KiCad ECEERMY Colors FEFHHI JSON XHAHH, “HIFEMNAFRRNETHIRAX
HEERPIIFIIUE, EFRMENEEERENTE, BERENTH, BNERELXXERTD, REEHEH
KiCad, MIRXAREBHIFEEEANMF, NHTEGMEAE TR FRIFIRFREL

REBE—THHAEETHE, MEETEN TRAIRPIERFER.... AENEEEA—TRH, REHREERE,
T ER PRI SIS MR G T At R AHE R T AP E 5,

RERHE, BNEHPRELIIRPIEH, “EENMME RIS ZEAEEE A KiCad FUA”EIE T EFHIE

IVES=H

HETESENRT | YEXARFIRENIEERN, FraESERENRRER, SEEA MRS E Rt EE5N
FRHIFA L

BREHE
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ERIER
REIER
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RRi

) Generate Interactive HTML BOM |Read PCB |Generate interactive HTML page with BOM table and pcb drawing. |/home/taotieren/.l
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© HWH(C) « H&5E(0)

KiCad PCB #R#88532 M Python fRERUIEIF, FILOYIETERIERIBEEIRETIRIF, XEHEF I ERNEREL
NMAREESRRLTE (F0 KiCad &Y ) , WEHBHFXABIERFIIGHERT. #01 TEHBEIARED,

FTHIENBFNEHHEREX TRIFIRE LR TR—8F. &AL PCB i LRz ERR—TKRE, R
— TR "BRRE EEREH0EF, SIHARLM "TE" > "Nakteft" g hijll,

I RIEEBRIET K IEH TN TR A LR RPN E RN, XEH RGBS — TR REERINEHT X
R, DUEREMBIEHTERZ. RIFTERISHREEO U R PRYEARRRISBEREIE, FEMIR,
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& HUE(C) « HRIE(0)

BRRR | REAREETPLTERMERABTATRR, NHRREEHENHNEE, AP AUBHEREX
R RAMHE R <o

X§h: 2 X SREAE R A,

Y& P2 Y AMRRR DR A .

Y ~
BREX &t
KiCad’s custom design rule system allows creating design rules that are more specific than the generic rules
available in the Constraints page of the Board Setup dialog. Custom design rules have many applications, but

in general they are used to apply certain rules to a portion of the board, such as a specific net or netclass, a
specific area, or a specific footprint.

BEXIZHNEEE—TH B®A kicad_dra RBREMSHH, YEFRAMBRNEEXANEN, SEMEIZLY
X, MREEDMERFERAEEXMN, BESOWREIBRAEH RGN, BRI kicad_dra XH5
kicad_pcb ] kicad_pro M{4—i2{®R7Z,

kicad_dra X4+ KiCad BZ)EE, FNERNEXARIESRHITRIE, WEAERBRERIRE

NOTE
0 SHEENIE E X AL T E 8 T X AR A,

ERBEIDIE Lt

BE XN RERNTRERIREEED, BRHT -—THTAABEXMNKIXARESR, —TiBAMEERGN
HITHBE XN FEHERER, TE—TIBEEIINEE, EhaI8TWEEXANESHIRESEN—LMN
Tl
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RFEREETE XN EER REMNEE L, UBRESEERHER, BEXNFIIEAEIREIGHE LR
e ERRDITo

BEXHNEE
EEXGHINESET s BAR, AFCURERNENRTHESINGHIR, SRGTIBRES—TEX
PURRRLERT SR SRAF, LUR— T X BRI FIF IURERT AN £95R,

ZIEEFEAEES (( M) REXBXRIFCHNEN 78, BESRIIRKLNE  MFET ( BNE0REN ). EF
B4, MEHERBIAZEEDR. RRIRM, MRS TER, ERFMNEMRCE BHERERRENZERFR, XA
FRIBAEMRIMT, REEMAZEAFREAILMA " % ' 5K, MALIRMEIS, 28RN FRIBLIINLEH
5|1SElEER, ARBHRESISHIMT, ALUER " FANSISFR, £ ' FARNEISZFR (RRIMY), MMSEIR
BERE., RITMNAZREN, EREREN, BEEnrFIhER,

ETHANERERFR, < RMES > PHRRTEAFEIIRE, [ HES 1 FRIRRAESXNENEZRRC,

BEXMMNXZHERMUEXMNEBEBENRAL B, M KiCad 6.0 FFi8, lRAZE 1. WRALMEER
(version<number>) , Ett, 7E KiCad 6.0 9, ¥RANIZEIXFERN

(version 1)

FERAtREZ G, TR AESHEKNMN, MUSHERNIFTE, XRWREE S EXAPRIRE— T,
—BERBEENEALEE ST RICEIN, SABEEEMMN, SFRL, XEREE AR R E AR
[5E, DUBETHHE RN fidd TS,

fian, NREEIEZ—RAMMKRHIMLE HY PRMESEREMMSBHRImLZ BRIR/EIEE, LIRS ZSRANKR
HIRFE M X IBPFE N REVR/\BIEE, BAHREE — SRR RE XN S AR IR (B LESS — SRAANIMR, S0,
ZOR HV RRLEFRRIMASEAEANIXIEA, AIRER A HIRATEE,

FRMMATE— T2 — T2 T 458 (constraint) F), ZZFNAIUS(FAIZEFE, FAF7E DRC IREH5]
FRiZ#M, #9%R (constraint) EX THMMATTH, MAUERTUE—T &4 (condition) FA, JREHLEITRMN
ZRAZIRN, DUR—THIEM B (layer) 4, IEEZMNIERFHLERE,

(rule <name>
[(layer <layer_name>)]
[(condition <expression>)]
(constraint <constraint_type> [constraint_arguments]))

REFIFRN SR ISR AR NASERR, SEREEAU # FRITTHTRT (REEZER).

# Clearance for 400V nets to anything else
# 400V MESEAIEMMLE < 8)HEZE
(rule HV
(condition "A.NetClass == 'HV'")
(constraint clearance (min 1.5mm))))

EEFH

E (layer) FAHEMNNSN ML ZREH, BRANKREATUE TENTAN LER (constraint) FAFFHITM
iR, BEEHE B (layer) FO¥EES,
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B (layer) FHMNERNMUREMLERER, A2 E5NERE ( F.Cu f B.Cu ) MEMHREAX A
(outer) , IRSHAINERHZECERIIRER A (inner) .

NRAEW E (layer) 78, WZANIHERTHREE.

THEHE—E5RM

# Do not allow footprints on back layer (no condition clause means this rule always
applies)
# TRUTEBEE LB THE (BRETFORTUHNIALIER)
(rule "Top side footprints only"
(layer B.Cu)
(constraint disallow footprint))

# This rule does the same thing, but is less efficient
# LEAIMBRATHEERIRIE, (BAERE
(rule "Top side footprints only"

(condition "A.Layer == 'B.Cu'")

(constraint disallow footprint))

# Larger clearance on outer layers (inner layer clearance set by board minimum clearance)
# NBERRRA (HEERREEERERERRIZE )
(rule "clearance_outer"

(layer outer)

(constraint clearance (min 0.25mm)))

478

AN R/ R—TEESEXAFZHRTNREAR (REEASI52E, MMERFBHER, EXEEW) . ZRA
DRI E SR EEMNRNE W RETIHEN, A, HREFENRERERR, STME LHE
THNR (&R RE, BF) BESEMMK LNEMANRHTRE, MREE—TEEXAN, HFRX
NEMTATERNANRAETE, HEARFJMAEX T HRERR, WBLXTEEXHMNAUAERBEX R TI R B
HHEIRR,

NN REFRANESTM A A §l B, IR THRMIAFHAEE, RAIRITANEERTNRIXMFAIEERIR
o BIEN, WRIMRE—RMN, KRR A ALk, B Aidfl. B—ERATNHHAILFENMNIF TR ; XEX
SANEBUEA AB /EANRE.

REPHIRATURFEENT A/RE ( B (true X false ), SIRFTAEEN A true, MMNNMAFLALEENINR,

FTHRUNREEAIULLRN B, MURAIDRTRENZH K, BUARBNERIBEED SR <object>.
<property> A <object>.<function>([arguments]), i¥&E : <WH>.<BiE> F <HHR>. <> ([E#])

BEEXARESR (A. . B. I AB. ) PHA <R (object)>. Bf, ZHM—TEHNTMI

NOTE o ST aaraaEmIREIEN,

{58 F/RBEAT LW REMAEE, SEMRRAR. ARBEERET C/CH+iBE, HHUTEER !
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TF

I= AEF

>, >= AF. KFRFF
<, <= IWF. INFREF
&& il

'l 17

fBlg0, A.NetClass == 'HV' SHERFEMETF "HV" MEMIR, A.NetClass != B.NetClass S EFHF(EMARE
FARRMERNNTR, BEiESaUBREEE FRANTHIRIEINRE, EHAR2HTM,

BERUERTIENE, HHIRT. AE. KE. UBEE., AXLREMEL, BURHR IMEBEXMNIESHE
A, DUEEERALEM. NREBEARUEE, BUENNERTINHEMER (EEANK, XZHAERE) -
A TIESA:

mm =S

mil, th F3—%T (mils)
in, " =y

deg E

rad S

NOTE BE AR N AR R AR T PCB RiE2sHMERE(,

YR

A 4958 FAE X 7 MNERGCRENNR EFTR, S TYURFIEE—T ARIER F1—THZ TIRELIERIT
ARESH, BETHNAIMEZ TUERFE, MEITSHEBINZENNRIGEZ TLIR (0 @k (clearance) .
& EE (trace_width) ),

WZUNREFAENSEEE T —TYENEIHE, ILENRREZFHR/NME. RUENSXEREA (BEH
"min/opt/max") . BN BRXERAFRITAMNKEE: NRIIMENTFHAREGPNRNMEIATRAE, N&=E
—T DRC f8iR, B ENATELLR, FHiEH KiCad BUAERK "&MA" B, HH, RMHY diff_pair_gap 2
& REMBERNEDWIERN, MRERERTENDN, EREDNZENERSREERR, RBERE
RMENIRKERE (NRIEEFRIEE) , MARFERR, AMEEZRIVEX/RMLENERT, RAILIESEE
AREHHRIVE RAENRKE,

R/NRM/BREWIEER (nin<value>), (opt<value>),Hl (max<value>) ., FIWl, HLZEELIRAIUER
(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm)) , MRIAKRF/NEE, FIUEEER
* (constraint track_width (min 0.5mm)),

Constraint type Argument type Description

annular_width min/opt/max Checks the width of annular rings on vias.
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Constraint type

clearance

courtyard_clearance

diff_pair_gap

diff_pair_uncoupled

disallow

edge_clearance

length

66

Argument type

min

min

min/opt/max

max

track

via
micro_via
buried_via
pad

zone

text
graphic
hole
footprint

min/opt/max

min/max

Description

Checks the clearance between copper objects of different
nets. KiCad’s design rule system does not permit
constraining clearance between objects on the same net at
this time.

To allow copper objects to overlap (collide), create a
clearance constraint with the min value less than zero
(for example, -1).

Checks the clearance between footprint courtyards and
generates an error if any two courtyards are closer than the
min distance. If a footprint does not have a courtyard shape,
no errors will be generated from this constraint.

Checks the gap between coupled tracks in a differential
pair. Coupled tracks are segments that are parallel to each
other. Differential pair gap is not tested on uncoupled
portions of a differential pair (for example, the fanout from
a component).

Checks the distance that a differential pair track is routed
uncoupled from the other polarity track in the pair (for
example, where the pair fans out from a component, or
becomes uncoupled to pass around another object such as a
via).

Specify one or more object types to disallow, separated by
spaces. For example, (constraint disallow track) or
(constraint disallow track via pad) . If an object of this
type matches the rule condition, a DRC error will be
created. This constraint is essentially the same as a keepout
rule area, but can be used to create more specific keepout
restrictions.

Checks the clearance between objects and graphical items
on the Edge.Cuts layer (the board outline, as well as any
board cutouts or slots defined on that layer).

Checks the total routed length for the nets that match the
rule condition and generates an error for each net that is
below the min value (if specified) or above the max value
(if specified) of the constraint.



Constraint type

hole _to_hole

silk_clearance

skew

track_width

via_count

min

min/opt/max

max

min/opt/max

max

RREUENREESE
FILFEEE X FSA s TR -

IR

XERMEERTA PCB Ko

B

Layer

Locked

Parent

Position_X

Position_Y

Type

HiEks

string

boolean

string

dimension

dimension

string

Argument type

Description

Checks the clearance between mechanically-drilled holes in
pads and vias. The clearance is measured between the
diameters of the holes, not between their centers. HDI vias
(microvias, blind vias, and buried vias) are not tested by this
constraint.

Checks the clearance between objects on silkscreen layers and
other objects.

Checks the total skew for the nets that match the rule
condition, that is, the difference between the length of each
net and the average of all the lengths of each net that is
matched by the rule. If the absolute value of the difference
between that average and the length of any one net is above
the constraint max value, an error will be generated.

Checks the width of track and arc segments. An error will be
generated for each segment that has a width below the min
value (if specified) or above the max value (if specified).

Counts the number of vias on every net matched by the rule
condition. If that number exceeds the constraint max value on
any matched net, an error will be generated for that net.

ik

WRAAEHIRE, W FEEFZTELANR,
WFRZEEFAIREZBEFL, RE F.Cu)o

ZRMEEEIS—E (FA,

WMRWREBIE, MWHA True,
R @] 3 RATR I RAVME—FRIRRT o

WRFRE X I EHME. HE8, WRURRAREESHRAFENFD
HE. fEl, HRNFERREBHRRERTIZITRN (0,0) LFHME, BREH
KA AT REE AT IE A TEAMERARBI R Do

WREREY#H ENUE, BFE, KiCad BEERNEEAMEREINERREIEER
BIBHT Y 245, EMEREIHRELE HETMESRZIINEREIEHT Y 447,

"$14% (Footprint)", "1 £ (Pad)", "EIZFZIR (Graphic Shape)", "H IR XA
(Board Text)", "§# X A (Footprint Text)", "8ifi (Zone)", "#ak (Track)",
"L (Via)", "856 (Zone)", 2 "BE (Group)" Z—.
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IR, THRAHMMBERERAL: IRCHEEMN | HRENIMLSE,

Net FILARSRLEBRM THAEEIFRINRIIML, HIg0

A.Net == B.Net Lt A.NetName == B.NetName &,

B BiEAER i

Net integer I REIFLE R,
B{EH " NetName ',

NetClass string N REINLE KR

NetName string i XF REILE &R

HEmE

These properties apply to footprints.

Bt

Clearance_Override

Orientation

Reference
Solderpaste_Margin_Override
Solderpaste_Margin_Ratio_Override
Thermal_Relief_Gap
Thermal_Relief_Width

Value

IRRERY

These properties apply to footprint pads.

68

WiEAER
dimension
double
string
dimension
dimension
dimension
dimension

string

ik

AHEERIRENIHEERE S,
BRI (Hed%) (B : E).
HRHMUS,
AHRRENEELEE S,

AEFI

P
T

HEERELLRES,
HHELIRERIEERE R,
AHRIRENEIERTEE,

HEHN "B FRIAS,



B 8 i ik

Clearance_Override dimension HERIRENREERES.

Fabrication_Property string "F". "BGARE". "B, TFBIBEBR". "B K
WMEIEER". "M SRR "HHRFER". "BERE
ﬁ z_o

Hole Size X dimension 1RETE X @ LRI

Hole Size Y dimension IRETEY i ERETL/AERI K

Orientation double BENAM (k) (BAL: B).

Pad_Number string IREN "RE", AILIEFRE (W, BGA Y
"A1"),

Pad_To_Die_Length dimension BEN"BEISHKE"BUYMNE, EREITEMSE
BRI ENE 2RI LRI E,

Pad_Type string L' "R "NRIAERRSR" S "FESESL, A"
z_o

Pin_Name string IRENEI BT RREESENESNETN.

Pin_Type string 1R ERRB SR KR (iﬁﬁﬂygﬁfiqﬂﬁﬁiﬂ’ﬁmﬁ])o "4
A EH AT "EAN "R "BER'. "KRiB
EU. OEIRMmAC. EIRGEIH. "SRR &S
BRFFES" = "KREE" 2 —

Round_Radius_Ratio double WFEFEFIER, hHEESEERNNEE,

Shape string "B, "ER. "WEE. "HE. "BAER". "E
BERE"H 'BEX" Z—-

Size X dimension 1281 X # ERIK/N,

Size Y dimension IRETEY #H ERIK/,

Soldermask_Margin_Override dimension HERIEENRRNEEE,

Solderpaste_Margin_Override dimension  ARERIZENEEALEES.

Solderpaste_Margin_Ratio_Override dimension HNEBRENEENELNREE,

Thermal_Relief_Gap dimension FIRFIRERIFGRE R,

Thermal_Relief_Width dimension PIRRIRBENEHEETEE,

Frk MBI 5H Bt

These properties apply to tracks and arc tracks.
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Bt WimER sk
Origin_X dimension FE R X AR,
Origin_Y dimension BRI Y A 4R,
End_X dimension 22 1Y X AR HR,
End_Y dimension LMY AAME,
Width dimension LN EMNEE,
TR
These properties apply to vias.
1.3 HiEAER B
Diameter dimension BAERENER,
Drill dimension L REBEALNER,
Layer_Bottom string BAEREPHRE—Z,
Layer_Top string HFAEERHE—R.
Via_Type string "@fL. "SRR T WAL 2.

BRI X B

XERESATRERAGEEX, DURMMNX (MEFRARIEREX) o

Bt HimER
Clearance_Override dimension
Min_Width dimension
Name string
Pad_Connections string
Priority int
Thermal_Relief_Gap dimension
Thermal_Relief_Width dimension

B ERYE

L P

FERIRERIE 6 RE &
BRPRTHNETRXBNRNEE,
R FPEENRIF FUARR T RZE).
"R T IREEURIL"
BWHIR TR,
FBMRIRERIEEREIR,

ABMRENEIERTEE,

XEREERTERSL. Bl B, BEAZi0E,
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1.3 ik ik

End_X dimension 22 S X AR R,
End_Y dimension Lol Y 445,
Thickness dimension IR B SERIEA,

AR
HERIEERTIANS HEFR. BEXARES) .

B HiEER sk

Bold boolean SR AR, WA true,

Height dimension FHRPFRINEE,

Horizontal Justification string KFSCARNTTF (WFF) @ "MAENTF. "BHRNTFEH "AAWT
Italic boolean NRAFFUE, WA true,

Mirrored boolean MRXAREE, WA true,

Text string XANRHAR,

Thickness dimension FREXIRIFELA,

Width dimension FAPFRNEE,

Vertical_Justification string BENANWFARN  "ALEWNF. "BRENFH "ATINF L
Visible boolean NRBXANRANR (BR), WA true,

RIXEHE
BN EIRE XA ZRSA TR AOT SR T s
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Function

existsOnLayer('layer_id")

fromTo('x', 'y")

inDiffPair('x")

insideArea('x")

insideCourtyard('x")
insideFrontCourtyard('x")

insideBackCourtyard('x")

isBlindBuriedVia()

isCoupledDiffPair()

isMicroVia()
isPlated()

memberOf('x")

72

Objects

Aor B

Aor B

Aor B

Aor B

AorB

Aor B

AB

A or B
A or B

Aor B

Description

Returns true if the object exists on the given board layer.
layer_idis a string containing the name of a board layer.

Returns true if the object exists on the copper path between
the given pads. x and y are the full names of pads in the
design, such as 'R1-Pad1’.

Returns true if the object is part of a differential pair and the
base name of the pair matches the given argument x . For
example, inDiffPair('/USB_') or inDiffPair('/USB")
return “true for objects in the nets /USB_P and /USB_N.The
* can be used as a wildcard, so inDiffPair('/USB*') matches
/USB1_P and /USB1_N.Note this will always return false if the
given net is not a diff pair, meaning that there isn’t a matching
net of the opposite polarity. So, on a board with a net named
/USB_P but no net named /USB_N, this function returns false.

Returns true if any part of the object is inside the named rule
area or zone. Rule area and zone names can be set in their
respective properties dialogs. If the given area is a filled copper
zone, the function tests if the given object is inside any of the
filled copper regions of the zone, not if the object is inside the
zone’s outline.

Returns true if the any part of the object is inside the courtyard
of the given footprint reference. The first variant checks both
the front or back courtyard and returns true if the object is
inside either one; the second and third variants check a specific
courtyard. The * wildcard can be used in the reference:
insideCourtyard('R*') would check all footprints with
references that start with R.

Returns true if the object is a blind/buried via.

Returns true if the two objects being tested are part of the
same differential pair but are opposite polarities. For example,
returns true if A isinnet /USB+ and B isinnet /USB-.

Returns true if the object is a microvia.
Returns true if the object is a plated hole (in a pad or via).

Returns true if the object is a member of the named group x.



BT M RE

(rule RF_width
(layer outer)
(condition "A.NetClass == 'RF'")
(constraint track_width (min 0.35mm) (max 0.35mm)))

(rule "BGA neckdown"
(constraint track_width (min 0.2mm) (opt 0.25mm))
(constraint clearance (min 0.05mm) (opt 0.08mm))
(condition "A.insideCourtyard('U3')"))

(rule "Distance between Vias of Different Nets"
(constraint hole_to_hole (min 0.25mm))
(condition "A.Type =='Via' && B.Type =='Via' && A.Net != B.Net"))

(rule "Distance between test points"
(constraint courtyard_clearance (min 1.5mm))
(condition "A.Reference =='TP*' && B.Reference == 'TP*"))

# This assumes that there is a cutout with 1mm thick lines
# XREE—THE 1mm HEHARIFTHT
(rule "Clearance to cutout"
(constraint clearance (min 0.8mm))
(condition "A.Layer=='Edge.Cuts' && A.Thickness == 1.0mm"))

(rule "Max Drill Hole Size Mechanical"
(constraint hole (max 6.3mm))
(condition "A.Pad_Type == 'NPTH, mechanical'"))

(rule "Max Drill Hole Size PTH"
(constraint hole (max 6.35mm))
(condition "A.Pad_Type == 'Through-hole'"))

# Specify an optimal gap for a particular differential pair
(rule "Clock gap"

(condition "A.inDiffPair('/CLK')")

(constraint diff_pair_gap (opt 0.8mm)))

# Specify a larger clearance between differential pairs and anything else
# IEEEDI BRI BB ELAth B8] BR
(rule "Differential pair clearance"
(condition "A.inDiffPair('*') && !AB.isCoupledDiffPair()")
(constraint clearance (min 1.5mm)))

BA
IR EMER Python iEEBaIT KiCad FRRHESS, FILLET Python "#{FHE4" A KiCad ARONINAE, XL4ET
BILUAMBITRER LBz, tBrIRES KiCad XAFRZERARYIMIA, BIa0, MEBREHRSZAFB RN ERHSEH.

AKFEMEET —BRHUAREHR R, HEREIMENHANAFERNMERA https:/docs kicad.org/doxygen-
python/namespaces.html ] Doxygen 34,
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KiCad 6 S{FEHHRATFEE Python 3 KZHHIA, Python 2 BARE#HZHR,

Python BIZAA7E

PCB frigsHRMGHHIAT LB NN AEIES (PCM) BiRE, ALUBSFaiSsd S HE— Tk
B, FTHHAHEMIZE plugins XHHRNEECHKIXAR, plugins SARFINIERA K :

¥ BB

Linx ~/.local/share/kicad/6.0/scripting/plugins

macOS ~/Documents/KiCad/6.0/scripting/plugins

Windows %HOME%\Documents\KiCad\6.0\scripting\plugins
RErE

NOTE TODO: REARERS AAIREFHIRIEIET)

HERS

HERMASEALMBRFERVIEN Python FIARES, MRIBAHEINHEE, WER—TLHENAS, ZAST
WREESRNHER, AETALRE—E2SH,

MBEHREBALAINLENZIAREST, B UAE KCad FABMANEEPRRIFTHRERA
https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins[gitlab],

SERBAS RIS

Pcbnew comes with a built-in Python console that can be used to inspect and interact with the board. To
launch the console, use the button in the top toolbar. The Pcbnew Python API is not automatically

loaded, so to load it, type import pcbnew into the console. The command pcbnew.GetBoard() will then
return a reference to the board currently loaded in Pchnew, which can be inspected and modified through
the console.

NOTE TODO: igFH(thERK PyAlaMode &%

WmE SRR

NOTE TODO : B FiX—T

WmEBR(FE

NOTE TODO : B FiX—T

Working With IDF Component Outlines

KiCad can export an IDF representation of the board for use in mechanical CAD software. Below is some
guidance on attaching IDF component outlines to footprints, creating new IDF component outlines, and a
description of the IDF utilities included with KiCad.
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Specifying component models for use by the exporter

IDF component models are attached to footprints using the footprint’s 3D model properties. The IDF
exporter uses different filetypes than the 3D viewer and other 3D model exporters, so adding 3D models for
the IDF exporter does not conflict with 3D models added to a footprint for other purposes.

To add an IDF model to a footprint in the footprint or PCB editors, edit the footprint’s properties and click
on the 3D Models tab.

F 4 Footprint Properties v X

General Clearance Overrides and Settings 3D Models

3D Model(s) Show
+ | [} Configure Paths...
Scale Preview @
x: - +
e - +
Z: - +
Rotation ﬁ
: . &)
Ny - +
. . ©
Offset @
) — ®
e - +
Z: - + @
Opacity
100
4 ) _-\I
s 'l
0 100 ~
Library link: Capacitor_THT:CP_Radial_D10.0mm_P5.00mm ® Cancel " OK

Click the g button and select the IDF (*idf;*IDF) filetype filter. Browse to the desired outline file.
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::: g Select 3D Model e W

» M Desktop
v B

B9 bin
B boot
B dev
M etc
B home
M lib

M lib64
B9 lost+found
B media
B mnt
B opt

R . S

IDF (*.idf;*.IDF) e

Available paths:| fusr/share/kicad/demos/stickhub ~ || Configure Paths

& Cancel « 0K

Once the desired component outline file is selected, enter any necessary values for the offset and rotation.
The offsets must be specified using the IDF board output units (mm or mils) and in the IDF coordinate
system, which is a right-hand coordinate system with +Z pointing towards the viewer, +X to the viewer’s
right, and +Y towards the upper edge of the screen. The rotation must be in degrees; positive rotation is a
counter-clockwise rotation as described in the IDFv3 specification.

Multiple outlines may be combined with appropriate offsets to represent simple assemblies such as a DIP
package in a socket.

Only the offset values and the Z rotation value are used by the IDF exporter; all other

NOTE .
values are ignored.

Creating a component outline file

The component outline file ( *.idf ) consists of a single .ELECTRICAL or .MECHANICAL section as described
in the specification document. The section may be preceded by any number of comment lines; the comment
lines are copied by the exporter into the library file and can be used to track metadata such as references to
the documents used to determine the component’s outline and dimensions.

The component outline section contains fields which are strings, integers, or floating point numbers. A string
is a combination of characters which may include spaces; if a string contains spaces then it must be quoted.
Quotation marks must not appear within a string. Floating point numbers may be represented using decimal
or exponential notations but decimal notation is preferred for human readability. The decimal point must be
a dot and not a comma. The IDF file must consist only of 7-bit ASCII characters; use of 8-bit characters will
result in undefined behavior.
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An IDF file consists of SECTIONS which consist of RECORDS which consist of FIELDS. For the IDF outline files
only one type of section may exist and must be one of .ELECTRICAL or .MECHANICAL. A record is a single

line of text and may contain one or more fields. Fields are sequences of characters separated by one or more

spaces which do not appear between quotation marks. All fields of a record must appear on a single line;
records may not span lines.

The section heading ( .ELECTRICAL or .MECHANICAL ) is considered the first record (Record 1) of the section.
Record 1 must be followed by Record 2 which has four fields:

1.

Geometry Name: a string which in combination with the Part Number must form a unique identifier for
the component outline. For standardized packages, the package name is a good value for the geometry
name, for example "SOT-23". For unique packages the manufacturer’s part number is a good choice for
the geometry name.

. Part Number: although obviously intended for the part number, for example BS107, it is better to use

this string to help describe the package. For example if the geometry name is "T0-92", the part number
entry may be used to describe the layout of the pads or the orientation of this particular TO-92 outline
file.

. IDF Unit: this must be one of MM or THOU and it applies only to the units describing this single

component outline.

. Height: this is a floating point number representing the nominal height of the component using units

specified in Field 3.

Record 2 must be followed by a number of Record 3 entries which specify the outline of the component.

Record 3 consists of four fields:

1.

2.

3.

4.

Loop Index: 0 (outline points are specified in counter-clockwise order) or 1 (outline points are
specified in clockwise order)

X coordinate: a floating point number
Y coordinate: a floating point number

Included Angle: a floating point number. If the value is 0 then a straight line segment is drawn from the
previous point to this point. If the value is 360 then the previous point specifies the center of a circle
and this point specifies a point on the circle; never specify a circle using a value of -360 as at least one
major mechanical CAD package does not behave well in that situation. If the value is negative then a
clockwise arc is drawn from the previous point to this point and if the value is positive then a counter-
clockwise arc is drawn.

Only one closed loop is permitted and it is not possible to specify a cutout. The last point specified must be
the same as the first point unless the outline is a circle.

Example IDF File 1:
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# a simple cylinder - this could represent an electrolytic capacitor
.ELECTRICAL

"cylinder" "5mm OD, 5mm height" MM 5

0000

0 2.5 0 360
.END_ELECTRICAL

Example IDF File 2:

# an upside-down T
# a comment added for the sake of adding comments
.ELECTRICAL
"Capital T" "5x8x10mm, upside down" MM 10
-0.580
-0.50.50
-2.50.50
2.5 -0.5 180
0.50
80

O O NN

.5
.5
.5
.5

o0 O O 1

0
0
0
0
0
0 .51
0 .50
0 0

0

-0.5 8 180
.END_ELECTRICAL

Guidelines for creating outlines

When creating outlines, and especially when sharing the work with others, consistency in the design and
naming of files helps people locate files quicker and place the components with minimal hassles.

Package naming

Try to make some information about the outline available in the filename to give the user a general idea of
what the outline is. For example axial leaded cylindrical packages may represent some types of capacitors as
well as some types of resistors, so it makes sense to identify an outline as a horizontal or vertical axial
leaded device and to add some extra information on the relevant dimensions: diameter, length, and pitch
are the most important. If a device has a unique outline, the manufacturer’s part number and a prefix to
indicate the class of device are adequate.

Comments
Use comments in the IDF file to give users more information about the outline, for example a reference to
the source used for dimensional information.

Geometry and Part Number entries

Think carefully about the values to give to the Geometry and Part Number entries. Taken together, these
strings act as a unique identifier for the MCAD system. The values of the strings will ideally have some
meaning to a user, but this is not necessary: the values are primarily intended for the MCAD system to use as
a unique ID. Ideally the values chosen will be unique within any large collection of outlines; choosing values
well will result in fewer clashes especially in complex boards.
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Pin orientation and positioning

Component outlines should be created to match the orientation and position of the corresponding
footprints. This avoids the need to specify a non-zero rotation for the IDF component outline. Since the IDF
exporter ignores the (X, Y) offset values, it is vital that you use the correct origin in the IDF component
outline.

The image above shows sample outlines generated by the programs idfcyl and idfrect and rendered ina
mechanical CAD program. From left to right are (a) vertical radial leaded cylinder, (b) vertical axial leaded
cylinder with wire on left, (c) vertical axial leaded cylinder with wire on right, (d) horizontal axial leaded
cylinder, (e) horizontal radial leaded cylinder, (f) square outline, plain, (g) square outline with chamfer, (h)
square outline with axial lead on right. The top outlines were specified in units of millimeters while the
bottom outlines were specified in units of inches.

Tips on dimensions

The purpose served by the extruded outlines is to give the mechanical designer some idea of the location
and physical space occupied by each component. In a typical scenario the mechanical designer will replace
some of the crude outlines with more detailed mechanical models, for example when checking to ensure
that a right-angle mounted LED will fit into a hole on a panel. In most situations the accuracy of an outline
doesn’t matter, but it is good practice to create outlines which convey the best mechanical information
possible. In a few instances a user may wish to fit the component into a case with very little excess space, for
example in a portable music player. In such a situation, if most extruded outlines are a good enough
representation of components then the mechanical designer may only have to replace very few models
while designing the case. If the outlines are not a reliable reflection of reality then the mechanical designer
will waste a lot of time replacing models to ensure a good fit. After all, if you put garbage in you can expect
garbage to come out. If you put in good information, you can be confident of good results.

IDF Component Outline Tools

A number of command-line tools are available to help generate IDF component outlines. The tools are:

1. idfcyl: creates an outline of a cylinder in vertical or horizontal orientation and with axial or radial
leads

2. idfrect: creates an outline of a rectangle which may have either an axial lead or a chamfer in the top
left corner
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3. dxf2idf: converts a drawing in DXF format into an IDF component outline

idfcyl

idfcyl generates outlines for cylindrical components.

When idfcyl is invoked with no arguments it prints out a usage note and a summary of its inputs:

idfcyl: This program generates an outline for a cylindrical component.
The cylinder may be horizontal or vertical.
A horizontal cylinder may have wires at one or both ends.
A vertical cylinder may have at most one wire which may be
placed on the left or right side.

Input:
Unit: mm, in (millimeters or inches)
Orientation: V (vertical)
Lead type: X, R (axial, radial)
Diameter of body
Length of body
Board offset
& Wire diameter
& Pitch
*% Wire side: L, R (left, right)
**%* Lead length
File name (must end in *.idf)

NOTES:
* only required for horizontal orientation or
vertical orientation with axial leads

** only required for vertical orientation with axial leads

*** only required for horizontal orientation with radial leads

The notes can be suppressed by entering any arbitrary argument on the command line. A user can manually
enter information at the command line or create scripts to generate outlines. The following script creates a
single cylinder axial leaded outline with the lead on the right hand side:
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#!/bin/bash

# Generate a cylindrical IDF outline for test purposes

# vertical 5mm cylinder, nominal length 8mm + 3mm board offset,
# axial wire on right, 0.8mm wire dia., 3.5mm pitch

idfcyl - 1 > /dev/null << _EOF

mm

O9OW o W oo XL

cylvmm_1R_D5_L8_Z3_WD0.8_P3.5.idf
_EOF

idfrect

idfrect generates outlines for rectangular components.

When idfrect is invoked with no arguments it prints out a usage note and a summary of its inputs:

idfrect: This program generates an outline for a rectangular component.
The component may have a single lead (axial) or a chamfer on the
upper left corner.
Input:
Unit: mm, in (millimeters or inches)
Width:
Length:
Height:
Chamfer: length of the 45 deg. chamfer
* Leaded: Y,N (lead is always to the right)
** Wire diameter
** Pitch
File name (must end in *.idf)

NOTES:
e only required if chamfer = 0

** only required for leaded components

The notes can be suppressed by entering any arbitrary argument on the command line. A user can manually
enter information at the command line or create scripts to generate outlines. The following script creates a
chamfered rectangle and an axial leaded outline:
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#!/bin/bash

# Generate various rectangular IDF outlines for test purposes
# 10x10, 1mm chamfer, 2mm height
idfrect - 1 > /dev/null << _EOF
mm

10

10

2

1

rectMM_10x10x2_C0.5.idf

_EOF

# 10x10x12, 0.8mm lead on 6mm pitch
idfrect - 1 > /dev/null << _EOF
mm

10

10

12

0

Y

0.8

6

rectLMM_10x10x12_D0.8_P6.0.idf
_EOF

dxf2idf

dxf2idf creates an IDF component file from a DXF outline.

The DXF file used to specify the component outline can be prepared with the free software LibreCAD for

best compatibility.

When dxf2idf is invoked with no arguments it prints out a usage note and a summary of its inputs:

dxf2idf: this program takes line, arc, and circle segments
from a DXF file and creates an IDF component outline file.

Input:
DXF filename: the input file, must end in '.dxf'
Units: mm, in (millimeters or inches)
Geometry Name: string, as per IDF version 3.0 specification
Part Name: as per IDF version 3.0 specification of Part Number
Height: extruded height of the outline
Comments: all non-empty lines are comments to be added to
the IDF file. An empty line signifies the end of
the comment block.
File name: output filename, must end in '.idf"'

The notes can be suppressed by entering any arbitrary argument on the command line. A user can manually
enter information at the command line or create scripts to generate outlines. The following script creates a

S5mm high outline from a DXF file test.dxf:
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#!1/bin/bash

# Generate an IDF outlines from a DXF file

dxf2idf - 1 > /dev/null << _EOF

test.dxf

mm

DXF TEST GEOMETRY

DXF TEST PART

5

This is an IDF test file produced from the outline 'test.dxf'
This is a second IDF comment to demonstrate multiple comments

test_dxf2idf.idf
_EOF

idf2vrml

The idf2vrml tool reads a set of one IDF Board ( .emn) and one IDF Component file ( .emp ) and produces a
VRML file which can be viewed with a VRML viewer. This feature is useful for visualization of the board

assembly in cases where the user does not have access to MCAD software. Invoking idf2vrml without any
arguments will result in the display of a usage message:

>./idf2vrml
Usage: idf2vrml -f input_file.emn -s scale_factor {-k} {-d} {-z} {-m}
flags:
-k: produce KiCad-friendly VRML output; default is compact VRML
-d: suppress substitution of default outlines
-z: suppress rendering of zero-height outlines
-m: print object mapping to stdout for debugging purposes
example to produce a model for use by KiCad: idf2vrml -f input.emn -s 0.3937008 -k

The idf2vrml tool does not correctly render OTHER_OUTLINE entities inan emn file if that
entity is specified on the back layer of the PCB; however you will not noticeable using files

NOTE exported by KiCad because there is no mechanism to specify such an entity. This is only an
issue if you render a third party emn file which does employ an entity on the back side of
aboard.
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BRF2%E

Below is a list of every available action in Pcbhnew: a command that can be assigned to a hotkey.

PCB 4w485%

The actions below are available in Pchnew. Hotkeys can be assigned to any of these actions in the Hotkeys
section of the preferences.
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The actions below are available in the 3D Viewer. Hotkeys can be assigned to any of these actions in the
Hotkeys section of the preferences.
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Common

The actions below are available across KiCad, including in Pchnew. Hotkeys can be assigned to any of these
actions in the Hotkeys section of the preferences.

Action Default Description
Hotkey
Exclude Marker Mark current violation in Checker window as an exclusion
Next Marker Go to next marker in Checker window
Previous Marker Go to previous marker in Checker window
Add Library... Add an existing library folder
Click Return Performs left mouse button click
Double-click End Performs left mouse button double-click
Cursor Down Down
Cursor Down Fast Ctrl + Down
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Action

Cursor Left Fast
Cursor Right
Cursor Right Fast
Cursor Up
Cursor Up Fast

Switch to Fast Grid
1

Switch to Fast Grid
2

Switch to Next
Grid

Switch to Previous
Grid

Grid Properties...
Reset Grid Origin
Grid Origin

Inactive Layer
View Mode

Inactive Layer
View Mode (3-
state)

Inches
Millimeters
Mils

New...

New Library...
Open...

Page Settings...
Pan Down

Pan Left

Default Description
Hotkey

Ctrl + Left
Right

Ctrl + Right

Up
Ctrl + Up
Alt + 1
Alt |+ 2
N
Shift + N
Set grid dimensions
VA
8 Set the grid origin point
Toggle inactive layers between normal and dimmed
H Cycle inactive layers between normal, dimmed, and hidden
Use inches
Use millimeters
Use mils
ctrl [+ N Create a new document in the editor
Create a new library folder
ctrl |+ 0 Open existing document

Settings for paper size and title block info
Shift + Down

Shift + Left
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Action

Quit

Reset Local
Coordinates

Revert
Save
Save All

Save As...

Save Copy As...
3D Viewer

Show Context
Menu

Footprint Library
Browser

Footprint Editor

Symbol Library
Browser

Symbol Editor

Always Show
Cursor

Full-Window
Crosshairs

Show Grid

Polar Coordinates
Switch units
Unpin Library

Update PCB from
Schematic...

Update Schematic
from PCB...

Center
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Default
Hotkey

Space

Ctrl |+|S

Ctrl + Shift

S

Alt + 3

Ctrl + Shift

X

Ctrl |+ U

F8

F4

+

+

Description

Close the current editor

Throw away changes
Save changes
Save all changes

Save current document to another location

Save a copy of the current document to another location
Show 3D viewer window

Perform the right-mouse-button action

Browse footprint libraries

Create, delete and edit footprints

Browse symbol libraries

Create, delete and edit symbols

Display crosshairs even in selection tool

Switch display of full-window crosshairs

Display grid dots or lines in the edit window

Switch between polar and cartesian coordinate systems
Switch between imperial and metric units

No longer keep the library at the top of the list

Update PCB with changes made to schematic

Update schematic with changes made to PCB
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Action

Zoom In

Zoom Out at
Cursor

Zoom Out
Refresh

Zoom to Selection
Cancel

Change Edit
Method

Copy
Cut
Delete

Interactive Delete
Tool

Duplicate
Find

Find and Replace

Find Next

Find Next Marker
Paste

Paste Special...
Redo

Replace All

Replace and Find
Next

Select All
Undo

Measure Tool

Default
Hotkey

F2

F5

Ctrl |+ F5

Ctrl + Space

Ctrl (+]| C
Ctrl + X

Del

Ctrl + D
Ctrl |+ F

Ctrl +| ALt +

F3
Shift + F3

Ctrl + VvV

Ctrl |+ Y

Ctrl + A
Ctrl + 2z

Ctrl |+ Shift |+

Description

Zoom In

Zoom Out at Cursor

Zoom Out

Refresh

Zoom to Selection
Cancel current tool

Change edit method constraints

Copy selected item(s) to clipboard
Cut selected item(s) to clipboard
Deletes selected item(s)

Delete clicked items

Duplicates the selected item(s)
Find text

Find and replace text

Find next match

Paste item(s) from clipboard

Paste item(s) from clipboard with options
Redo last edit

Replace all matches

Replace current match and find next

Select all items on screen

Undo last edit

Interactively measure distance between points
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Action

Getting Started
with KiCad
Help

List Hotkeys...
Preferences...
Report Bug

Manage Footprint
Libraries...

Manage Symbol
Libraries...
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Default
Hotkey

Ctrl +|F1

ctrl |+| ,

Description

Open “Getting Started in KiCad” guide for beginners

Open product documentation in a web browser

Displays current hotkeys table and corresponding commands
Show preferences for all open tools

Report a problem with KiCad

Edit the global and project footprint library lists

Edit the global and project symbol library lists
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