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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:
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* Windows: %APPDATA%\kicad\8.0\user .hotkeys
® Linux: ~/.config/kicad/8.0/user.hotkeys

®* macOS: ~/Library/Preferences/kicad/8.0/user.hotkeys
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The display order for board layers is dynamic and depends on which layer is selected as the active layer. The
active layer is always drawn on top of other layers. In addition, layers that are related to the active layer are
drawn on top of layers that are unrelated. For example, if you make B.Silkscreen the active layer, then all of
the other back layers (B.Cu, B.Adhesive, B.Paste, B.Mask, B.Fab, and B.Courtyard) will be drawn on top of the
front, user, and inner copper layers, with B.Silkscreen topmost. If you make Edge.Cuts active, then it will be
drawn on top, and the User.* layers and Margin will also be be brought to the front.

NOTE Selected objects are always drawn on top, even if they are not on the active layer.
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To save a custom preset, first use the visibility controls to choose which layers you want visible, then choose
Save preset... from the Presets drop-down menu. Give your preset a name and it will now be available via
the drop-down menu and the quick switcher. To modify a custom preset, follow the same process and save
the modified version with the same name to overwrite the existing version. To delete a custom preset,
choose the Delete preset... option from the drop-down menu and select the preset to be deleted from the
list.

Viewports

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

switch between several saved views.

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

To save a new viewport, scroll and zoom to show the desired area of the board, then choose Save
viewport... from the Viewports drop-down menu. Give your viewport a name and it will now be available
via the drop-down menu and the quick switcher. To modify an existing viewport, save a new viewport with
the same name to overwrite the existing version. To delete a viewport, choose the Delete viewport... option
from the drop-down menu and select the preset to be deleted from the list.
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You can configure the thickness of ratsnest lines in the PCB Editor Editing Options section
of the Preferences dialog, to make the ratsnest more or less visible.
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There are three ways to select a net or nets to highlight in the PCB editor: by using the hotkey | after
selecting a copper object, by using the context menu of any copper object, and by using the context menu of
the Nets tab of the Appearance panel. When you press the Highlight Net hotkey, the nets of any selected
copper items will be highlighted. If no copper items are selected, the net of the copper item under the editor
cursor will be highlighted.
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Selection cross-probing allows you to select a symbol or pin in the schematic to select the corresponding
footprint or pad in the PCB (if one exists) and vice-versa. By default, cross-probing will result in the display
centering on the cross-probed item and zooming to fit. You can disable the centering and zooming behavior,
or disable selection cross-probing entirely, in the Display Options section of the Preferences dialog. Even
when selection cross-probing is disabled, you can manually cross-probe from the schematic to the PCB by
right-clicking an object and selecting Select on PCB, or from the PCB to the schematic by right-clicking an
object and choosing Select — Select on Schematic.
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Turns grid display on/off.

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

Turns item-specific grid overrides on/off.
Switch between polar and Cartesian coordinate display in the status bar.

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

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

Switches between free angle and 45 degree mode for placement of new tracks, zones, graphical
shapes, dimensions, and other objects. You can also toggle between free angle and 45 degree mode
using shift |+ Space |

Turns the ratsnest display on/off.
Switches between straight and curved ratsnest lines.
Switches the non-active layer display mode between Normal and Dim.

Note: this button will be highlighted when the non-active layer display mode is either Dim or Hide.
In both cases, pressing the button will change the layer display mode to Normal. The Hide mode can
only be accessed via the controls in the Appearance Panel or via the hotkey ctr1 + H .

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

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

Show zone filled areas.

Show zone outlines only.

Switches display of pads between filled and outline mode.

Switches display of vias between filled and outline mode.

Switches display of tracks between filled and outline mode.

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

Shows or hides the Properties Manager panel on the left side of the editor.
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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 PCB from Schematic... action (| F8 ). You can also use the ﬁ iconin the top toolbar.
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. 4 Update PCB from Schematic oo X

Options

|| Re-link footprints to schematic symbols based on their reference designators
Delete footprints with no symbols

vl Replace footprints with those specified in the schematic

Changes To Be Applied

Processing symbaol 'RCANZ01:Resistor_SMD:R_0B05_2012Metric'.
Processing symbol 'LED202:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LED203:LED_SMD:LED_1206_3216Metric'.
Processing symbaol 'LED204:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LED205:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LEDABRT101:LED_SMD:LED_1206_3216Metric'.
Processing symbaol 'RST_SW101 :kit-dev-coldfire:5W_PUSH_SMALL'
Processing symbol 'LED_RST101:LED_SMD:LED_1206_3216Metric'.
Processing symbaol 'R5201:Connector_PinHeader_2.54mm:PinHeader_1x01_P2.54mm_Vertical'.
Processing symbol 'LV101:Package_TO_SOT_THT:TO-92'.

Processing symbaol 'RCANZ02:Resistor _SMD:R_0805_2012Metric'.

|, IPUROIRI S — o ———— S T e T T T R B o L T W R T B o T B T Tl T T ol T IR e |

Show: [v] All [+ Errors o ¥ Warnings 7 [w| Actions (v Infos Save...

Close Update PCB
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BIEREEREE
B D s HH m g ne Epsilon R (RGN LossTg (RUEH
B ) . - =
P M Fsilkscreen TREZH 3 lﬂih'\ﬂﬂ ~
v NESEE FPaste it
i BN FMask THRIE AR .| | 0.01mm | EE v || 330 0
NEEE
v g FCu HE 0.035 mm
#= . BN FEE Bl v FR4 o | | 1.51 mm 4.50 0.02
FUEMR
- B.Cu 514 0.035 mm
BE B EB.Mask EEMRE B | | 0.01Tmm .%@, || 330 0
=
e B.Paste EEEN
B B.Silkscreen [EEZH L] .iﬁ'\ﬂﬂ v
BEREEEE: SHHTERIE
ME—THERSNEE... © HG#E(C) « BRIE(0)

Set the number of copper layers in the upper left corner and then enter the physical parameters of the
stackup if desired. These parameters may be left at their default values, but note that the board thickness
value will be used when exporting a 3D model of the board, and layer thicknesses will be included in net
length calculations for any nets that include vias. If you plan to use these features, it is a good idea to ensure
that the stackup thickness is correct.
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e
MEN R ] | EMask B L FHEE
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ER3E 0
srFERE m]  Bcu &= "
[ | B.Mask B -, AR
[m) | B.Silkscreen HiEE L EEE
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AE— A EERSAEE - O EGHE(C) || v E#E(0)
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TEEE BRI maE 28 SENERY B B AR R E AL R (Board Finish) FIPEIR/$5 B S0 I UL B — L EMM B IR E TR E, B
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BRIR/AE TR BT E R ERE B LR 2RIREAIRE/ BB BRERR (EENG ) . XEENEIRIIZTE T3
KRR FRBENEMERES. ENERENSBIREERSET ORI 24 AERENSH
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RZHE PCB fiEEMAEIEEAE, HE CAMIEFETIEREENGEAD, EFR
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. #* Board Setup v X

~ Board Stackup Default properties for new graphics and text:
Board Editor Layers

Physical Stackup Line Thickness Text Width Text Height ~ Text Thickness Italic Keep Upright
Board Finish Silk Layers 0.15 mm 1mm 1 mm 0.15mm
Solder Mask/Paste Copper Layers 0.2 mm 1.5mm 1.5mm 0.3 mm

~  Text & Graphics

Edge Cuts 0.1 mm

Formatting Courtyards 0.05 mm
Text Variables Fab Layers 0.1 mm 1 mm 1 mm 0.15 mm
~  Design Rules

Constraints Other Layers 0.15 mm 1 mm 1 mm 0.15 mm
Pre-defined Sizes

Teardrops Default properties for new dimension objects:
Length-tuning Patterns
MNet Classes Units: Automatic ~ Text position: Outside v

Custom Rules

Violation Severity Units format: 1234 mm v [+ Keep text aligned
Precision: 0.0000 v Arrow length: 1.27 mm
Suppress trailing zeroes Extension line offset: | 0.5 mm
Import Settings from Another Board... © Cancel « 0K

BIBUNHEES R 2 RE S M A ARSI EREE BN, AKX NRIANL, WA, ALCmERREERINR
. BXIMNIBUNEZFMER, F2H TEIARNIED.

RLHINMEE "B THIN, BEKE THIRLNKE, m EIRIKE 6B 4MNE =2 BHIEE, B
EfRAPKERENTTEMSMN : EREKER 2 BERERTRNHE.

NABRTSEUAEXNATEIDEE, XETERNIFMYTERINERNEAXAZRR, IHERLAEETE
ZHME ${VARIABLENAME} HIZ5SE&FHIRIEENNUEMISS,

g0, EEULE—T%% VERSION NBE, FHUNAEBIRIREN 1.0, WA, 7 PCB LAHHAXARRS, R
BB ${VERSION} , KiCad Y& 1.0, HRIRETEAH 2.0, STIHE ${VERSION} WXANREAZE
hE#. (MEALUREHEREENANEE, B, REIMEIE—TXANR, WAE R KA : ${VERSION} , B
WA BRA 1.0,
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Design rules control the behavior of the interactive router, the filling of copper zones, and the design rule
checker. Design rules can be modified at any time, but we recommend that you establish all known design
rules at the beginning of the board design process.

HR

Basic design rules are configured in the Constraints section of the Board Setup dialog. Constraints in this
section apply to the entire board and should be set to the values recommended by your board manufacturer.
Any minimum value set here is an absolute minimum and cannot be overridden with a more specific design
rule. For example, if you need the copper clearance on part of a board to be 0.2mm and in the rest 0.3mm,
you must enter 0.2mm for the minimum copper clearance in the Constraints section and use a net class or
custom rule to set the larger 0.3mm clearance.

L BHRIE NP
v ERER SFEIThEE -
SERAEZEE L
S /[ awsrsen 7 miam: . -
SR P ARmE
RE/SE A mimsEs: | 02 mm
v ¥ASER -
il BA/EEHTFARE ¥ mogems: | 0os .
e BARWFRE: 0005 — .
o EEHE ¥ sz | oa mm
[10%] 1 <0.005 Mm HEERATESSE.
s A aE: 0 mm
BE X R~
e EEAREH o] mnsam: 0 mm
B B
R E B513TH —
® FREDE (BEEE)
ﬁ B/NEL: 0.3 mm
b | srEsssEscs
S ATER: 0.25 mm
KEEE
MNE—TEHERSAEE... © EUH(C) v BE(0)

PR IRESR/VEIBRA, T AT ECE T2 T0RE
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Setting

Arc/circle approximated
by segments

Allow fillets outside
zone outline

Minimum thermal relief
spoke count

Include stackup height
in track length
calculations

FIRE XK/

Description

In some situations, KiCad must use a series of straight line segments to
approximate round shapes such as those of arcs and circles. This setting
controls the maximum error allowed by this approximation: in other words,
the maximum distance between a point on one of these line segments and the
true shape of the arc or circle. Setting this to a lower number than the default
value of 0.005mm will result in smoother shapes, but can be very slow on
larger boards. The default value typically results in arc approximation error
that is not detectable in the manufactured board due to manufacturing
tolerances.

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

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

By default, the length tuner uses the height of the stackup to calculate the
additional length of a track that travels through vias from one layer to
another. This calculation relies on the board stackup height being correctly
configured. In some situations, it is preferable to ignore the height of vias and
just calculate the track length assuming that vias add no length. Disabling this
setting will exclude via length from length tuner track length calculations.

PIE XM RTERD S VHRRE X R EEM AR I RIMEAT AR T, MBEALRANRE X ARMSEHrmENT £l
HIFUARYT (WTFX) , ERERXTEOEX —TRIIIR, AILULREREHNMEEILERTE%, H, (K
FIREAREHEER EMRUAMLEE R 0.2 mm, BN F—LAHFLZEFHIEDER 0.3 mm, MifF—LEZEEGR
RUERMERS 0.15 mm, FRIIFEERBSRIREIHEEPE X EMENTEE, REEREANETIZER,
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Teardrops

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

. » Board Setup voa X
~ Board Stackup Default properties for round shapes:

Board Editor Layers

Physical Stackup Best length (L): 50 — 4+ %{d) Maximum track width: | 90 — 4+ %(d)
Board Finish Maximum length (L): | 1 mm Prefer zone connection
Solder Mask/Paste
~ Text & Graphics Best width (W): 100 — + %(d)
Defaults
. Maximum width (W): | 2 mm
Formatting
Text Variables . .
. Edges: (®) Straight lines Curved Curve points: 5 - + Allow teardrop to span two track segments
~  Design Rules
Constraints Default properties for rectangular shapes:
Pre-defined Sizes
- Best length (L): 500 — + %w) Maximum track width:| 90— + %(w)
Length-tuning Patterns
g g . Maximum length (L): | 1 mm Prefer zone connection
Met Classes i
Custom Rules . Best width (W): 100 — + %(w)
Violation Severity
Maximum width (W) | 2 mm
Edges: (O] Straight lines Curved Curve points: 5 - + Allow teardrop to span two track segments
Properties for track-to-track teardrops:
Best length (L): 50 — 1+ %(w) Maximum track width 90 — 4+ [%(w)
Maximum length (L): | 1 mm
Best width (W): 00 — + |%(w)
I I Maximum width (W): = 2 mm
Edges: (O] Straight lines Curved Curve points: 5 - + Allow teardrop to span two track segments

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

Length-tuning patterns

The length-tuning patterns section lets you set default parameters for each type of length-tuning pattern
(single-track length, differential-pair length, and differential-pair skew). These defaults can be overridden in
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the properties of each tuning pattern added to the board. See the length tuning documentation for more

information.

88~

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

~  Text & Graphics
Defaults
Formatting
Text Variables

~ Design Rules
Constraints
Pre-defined Sizes
Teardrops
Met Classes
Custom Rules

Violation Severity

Default properties for single-track tuning:

Default properties for differential-pairs:

Default properties for differential-pair skews:

,,,,,,,,,, S
A r

Import Settings from Another Board...

P&

Board Setup

Minimum amplitude (A):

Spacing (s):

Corner style:

Minimum amplitude (A):

Spacing (s):

Corner style:

Minimum amplitude (A):

Spacing (s):

Corner style:

0.1

0.6

Fillet

Single-sided

0.1

0.6

Fillet

Single-sided

0.1

0.6

Fillet

mm

mm

mm

mm

W
Maximum amplitude (A): | 1 mm
Radius (r): 100 %
Maximum amplitude (A): | 1 mm
Radius (r): 100 %
Maximum amplitude (A): | 1 mm
Radius (r): 100 %
® Cancel + 0K

P& ZELER D SO VHR A A EIME LB ERLMERAMN, 7 KiCad 1, S TNEMEE TREEN—E D, WRIFAR

BRI,
[ BHREE
v HREEEE .ﬁﬁﬁ 6] hEEE THIME L= J:nE ML
BRERESEE
MEEE Power 0.254 mm 0.5 mm 1.6 mm 0.6 mm 0.5 mm
R R SER
[RI2/&%.
v NESEE a5 ]
BRIA
XAEE TR S
N AgTHAn 7R 45 25 TR - ~
B
S CERT IACK
/AUTOFD-
B S TRAEME T /BITO
EMEERE
/BIT
/BIT2
/BIT3
ES Tk
/BITA
Ein] §§§2 vy
/BITS
AEFFREFIHIME KERBEZHIME /BIT6

ME—THERSAIRE..

U e, EAMER

0127 mm 0.2 mm

© BUH(C)

i

IBRILAME —THRENES, ENERMALN—TD, SE2FH. IUAREESNEBRIZEEES eIZEN %
&

LT ¢

£33

0.25 mm

B

Default
Default
Default
Default
Default
Default
Default
Default

Default

~ HE(0)

MELEMOLEBE—THRNE, ERTIRITHHMELEIERTETNEERIRTN,

BT EFEBEHIER.

mEEE. TARTNEDTWRTIME, XEEGEIEMANIARER, RIFEERANMNBEEN] (KT
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ERIBEXFM) .

TR ER A RETE S FE EEIRIR BRVLIRFAB O PR ERIR/IVE. FI80, RREITMLEEER
NOTE BR 0.1mm, BARKXHTOPHR/NEEIRER 0.2 mm, MiZEMEMNEENGR 0.2
mm o

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

The lower portion of the Net Classes section lists pattern-based net class assignments. Working with pattern-
based net class assignments is explained in the Schematic Editor documentation; pattern-based assignments
can be edited in either the Board or Schematic Setup windows.

Note that pattern-based assignments can be created directly from the PCB editing canvas by right clicking a
copper track or zone and clicking Assign netclass.... Net classes can also be assigned in the schematic using
net class directives or labels instead of pattern-based assignments.

BEXHM

BEXMMEATE—TXARHER, ATFERAEEXMNIES IBIRITIN, BEXMNABTEIRERLIRHM
BEREREREIRFEIRITTANEE,

RETBEXANEXEEHEIRN, TENAEEXAN, EXARBRIZECH, FEREEMNIEERRER
MIRE XFHEE M),

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

88 SEREE v & 5

v BEEEE DRC #L0 :
AR RSEEEE 1 (version 1)
WEEE 2 (rule HV
B 3 (constraint clearance (min 1.5mm))
[RE/HE 4 (condition "A.NetClass == "HV'"))

o YASEE 5flrute w
6 (Layer outer)

RAA T (constraint clearance (min 1.5mm))

EER 8  (condition "A.NetClass == 'HV'")[]
v g

HH

FEMRT

mEREE

EMEEERE

B2 | Emmsms

MBE— T EHERSARE... © HH(C) v HE(0)
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EMEEREE
BT B HIRB SO TN ENT S, SEANTLELE IR THRING, —TEE&RE
SURARIE (BH8) .

RN ERP R RSB TAMNEN. EEMEREDPEANIRE N BN TERA

NOTE  iammigitiimies, SiEmEmIaE,
L ] BEREE v ~ X
v BERER B
;ig:ﬁﬁ; EEAAENRE: © 5% s 28
A HEERT: @ s 2
B/ BN AL ® s 28
v XASEE EARERRAERET—EL ) #E 0 @©BS 8
RRA HRERIEEE: iz ) m Pl
wExEE
v i mAsEtEH
% RN S AR sz 28
FEXRA A7 =5 28
AL
P SHASET: s 28
EMFEERE BREE: s a8
FRRE: s 28
sl s 8
A AL BB ws 28
sHEES: s P
S EE UME: sz g @2
sErsEEE: ® iz s 28
ME—THEHRSAEE... © BHE(C) v BRIE(0)

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

SARE
EAUMEREIRE AT DX EEREBERIRE, XHRATIUAREIZE—T "&IR" BEikik, HPEFREEST
RITHPERRIRE, RAEXERENERRFSAZE THIRT, MARFNHEA.
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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.
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Draw arcs: pick the center point of the arc, then the start and end points. By right clicking this
button, you can change the arc editing mode between a mode that maintains the existing arc center
and a mode that maintains the arc radius.

Draw rectangles. Rectangles can be filled or outlines.
Draw circles. Circles can be filled or outlines.
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.

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

Add dimensions. Dimension types are described in more detail below.

Deletion tool: click objects to delete them.

Set grid origin or drill/place origin (used for fabrication outputs).

Interactively measure the distance between two points.

Grids and snapping

Bl veEIRLHIEERTRR, M. FENEMTRAINUEEHER, BRRRATRPRIFIREFIRE, T8
ZENRTHR, BIERAERETSAL, XSELINIRIBMFEERE, ERATRPIIRERIUEBHNERNEEAEN

BRI SRIBHE,
NOTE On Apple keyboards, use the | cmd | key instead of | ctrl .
RiER R
ctrl X AR,
Shift X HAX RIFE.

Tools only snap to objects on visible layers. You can reduce unwanted snapping points by hiding unneeded
layers or using the single-layer view mode. Additionally, you can toggle between snapping to objects on all
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layers or only snapping to objects on the current layer by pressing shift + s .

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

You can adjust the grid size using the grid dropdown in the top toolbar or by right-clicking and selecting a
new grid from the list in the Grid submenu. Pressing the n| or N hotkeys will cycle to the next and
previous grid in the list, respectively.

You can also select a new grid or edit the available grids in the Grids pane of the preferences dialog. As a
shortcut to reach this dialog, right click the :‘ ' * button on the left toolbar and select Edit Grids....

L]

. 4 Preferences WA K
Commen Grids: Fast Grid Switching
Mouse and Touchpad 5.0800 mm (200.00 mils)
Hotkeys 2.5400 mm (100.00 mils) Grid 1: | 2.5400 mm (100.00 mils) | (Alt+1)
»  Symbol Editor 1.2700 mm (50.00 mils)
»  Schematic Editor 0.6350 mm (25.00 mils) Grid 2: | 1.2700 mm (50.00 mils) | (Alt+2)
> Footprint Editor 0.5080 mm (20.00 mils)
~ PCB Editor Grid Overrides

0.2540 mm(10.00 mils)
. 0.1270 mm (5.00 mils)
Footprints/pads: | 0.2500 mm (9.84 mils) e
0.0508 mm (2.00 mils)

0.0254 mm (1.00 mils)

Display Options

Origins & Axes

Editing Options Tracks: 0.0500 mm (1.97 mils) ~
Colors 5.0000 mm (196.85 mils)
Action Plugins 2.5000 mm (98.43 mils) Vias: 0.1000 mm(3.94 mils) v
3D Viewer 1.0000 mm (39.37 mils)
Gerber Viewer 0.5000 mm (19.69 mils) Text: 0.1000 mm (3.94 mils) v
Drawing Sheet Editor 0.2500 mm (3.84 mils)
Packages and Updates |4 5000 mm (7.87 mils) Graphics: 0.5000 mm (19.69 mils) v
+ (T4 [ ]
Reset Grids to Defaults | | Open Preferences Directory & Cancel " 0K

In this dialog you can select an active grid from the list of grids, reorder the list of grids, and add or remove
grids. Grids defined in this dialog can have unequal X and Y spacing as well as an optional name.

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

Finally, you can configure grid overrides for different types of objects. Grid overrides let you set particular
grid sizes for different types of objects which will be used instead of the default grid when working with
those objects. For example, you can set a 100 mil grid for footprints and pads while using smaller grids to
finely position tracks, vias, and text. Grid overrides can be individually enabled and disabled in this dialog,
or globally enabled and disabled using the ﬁ button on the left toolbar ( ctrl + shift + 6 ).

To change the origin (zero point) of the grid, use Place - Grid Origin and click to place the origin in the
canvas. This function is also available with the :_i_:: button in the right toolbar. Alternatively, you can enter

explicit coordinates for the grid origin with Edit - Grid Origin....
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The visual appearance of the grid can also be customized in several ways. You can change the thickness of
the grid markings, switch their shape (dots, lines, or crosses), and set the minimum displayed spacing in the
Display Options page of the preferences dialog, and you can change the grid color in the Colors page of the
preferences dialog.

The grid can be shown or hidden using the :‘ ‘: button on the left-hand toolbar. By default the grid is still

active even if it is hidden, but this is configurable in the Display Options preferences page. There you can set
the grid to be disabled when it is hidden or even disable the grid entirely.

MENREMHE

All objects have properties that are editable in a dialog. Use the hotkey E or select Properties from the
right-click context menu to edit the properties of selected item(s). You can only open the properties dialog if
all the items you have selected are of the same type.

You can also view and edit item properties using the Properties Manager. The Properties Manager is a
docked panel that displays the properties of the selected item or items for editing. If multiple types of items
are selected at once, the properties panel displays only the properties shared by all of the selected item

types.
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Properties

-
e | Eh R

Footprint

LI L

~ Basic Properties

Fosition X 127 mm Lr/_ﬁl.

Position Y 82.55 mm _ﬂ._

Locked mil

Layer top_copper

] -

Orientation 0 -
v Fields *

Reference U1 ja/_

Value 7415125

L L %
 Attributes N2

Mot in Schematic
Exclude From Position Files

Exclude From Bill of Materials E

Do not Populate
~ Overrides

Exempt From Courtyard Requirement
Clearance Override 0 mm

Solderpaste Margin Override 0 mm %
4

Solderpaste Margin Ratio Override 0

Zone Connection Style Inherited

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

Show the Properties Manager with View . Show Properties Manager or the x button on the left toolbar.

Several tools are available for editing properties of specific types of objects in bulk. For text and graphical
items, you can use the Edit Text and Graphics Properties tool. Tracks and vias can be bulk-edited using the
Edit Track and Via Properties tool. Teardrop properties can be edited with the Edit Teardrops tool.

In properties dialogs and many other dialogs, any field that contains a numeric value can also accept a basic
math expression that results in a numeric value.

For example, a dimension may be entered as 2 * 2mm, resulting in a value of 4mm. Basic arithmetic
operators as well as parentheses for defining order of operations are supported.
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A PEIRIDAE (Edge Cuts)

KiCad {8/ Edge.Cuts B ELRIEIEITRKE X EEIRAONE, BERTR—TES (HHA) WK, ERMBARE
REMERNRAER, NELNEHN, XEZ—TE—HNNR, WEERZOF, NRLSEEXBERLE XE
FEEEIRANONETR, AR —LET0RE, 3D EFRHA—EIRITANMR BN TELIFEFR,

A%
Adding footprints to the board

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

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

You can also add footprints to the board manually using the Add Footprint tool (A or the E::] button).

Footprints added in this way will not be automatically associated with a symbol or have
nets assigned to their pads, and subsequent updates from the schematic will remove these
unassociated footprints unless the footprint is locked or the Delete footprints with no
NOTE symbols option is unchecked in the Update PCB From Schematic dialog. For these
reasons, it is usually recommended to avoid manually adding footprints to the board.
Manually adding footprints is necessary for PCB-only workflows, and can also be useful
for adding logos or other footprints that do not need a corresponding schematic symbol.

Placing and moving footprints

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

The Move command (/™ ) moves a footprint or a selection of footprints, ignoring any connected track
segments that are not selected. No DRC checking is done when moving footprints with the Move command,
although any footprint courtyards that collide with the moved footprint’s courtyard will be highlighted.

There is a reference point for the move operation, which is the point in the footprint which attaches to the
cursor and therefore the point in the footprint that snaps to the grid and to other objects. The reference
point during a move is determined by the location of the cursor when the Move command is initiated. If the
cursor is over a pad, the pad’s center will be used as the reference point. If the cursor is not over a pad, the
footprint’s anchor (coordinate origin point) will be used. To select an arbitrary snapping point, you can use
the Move With Reference command instead of the regular Move command (right click - Positioning Tools
- Move with Reference). After initiating the command, click on the desired reference point; KiCad will then
begin the move with that point as the reference.

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

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

You can move a footprint to the opposite side of the board with the Flip command ( F ). Any parts of the
footprint on a front layer will be swapped to the corresponding back layer, and vice versa.

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

You can directly set a footprint’s exact absolute position, rotation angle, and PCB side using either the
Footprint Properties dialog or the Properties panel.

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

. 4 Move Item A 1
Move X: ‘ D| mm Reset
Move ¥: | O mim Reset
Rotate: | O " Reset

Rotate around iterm anchor e
Use polar coordinates & Cancel " OK

To position a footprint relative to another object, you can use the Position Relative tool ( shift + p ), With
this tool, you select a reference point for the move, which can be the local origin, the grid origin, or another
arbitrary point, such as a pad in another footprint. The selected footprint is moved to the specified offset
from the reference point.
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. 4 Position Relative To Reference Item LT

Reference item: <none selected>

Use Local Origin Use Grid Origin Select ltem...
Offset X: ‘ D| mim Reset
OffsetyY: mim Reset

Use polar coordinates © Cancel " OK

You can swap the position of two selected footprints using the Swap command ( s ). The first footprint is
assigned the location, rotation, and board side of the second footprint, and vice versa. If there are more than
two footprints selected, the locations are cycled: the last footprint gets the position of the first footprint, the
first footprint gets the location of the second, and so on.

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

The Get and Move Footprint command (| T ) prompts you to choose a footprint from a list or by typing a
reference designator. KiCad then attaches the chosen footprint to your cursor for a move operation.

There are two commands to select other footprints that need to be connected to the selected footprint but
don’t yet have routed connections. The Select All Unconnected Footprints command ( 0 ) selects all
footprints that have ratsnest lines to the currently selected footprints. The command can be executed
repeatedly to further expand the selection based on the newly selected items. The Grab Nearest
Unconnected Footprint command ( shift + 0) selects the closest footprint with ratsnest lines to the
currently selected footprint, and additionally begins to move it. If there are multiple footprints initially
selected, the command will act like the Move Individually command described below, individually moving
the closest unconnected footprint for each of the initially selected footprints.

You can select footprints based on their schematic sheet using the right click — Select - Items in Same
Hierarchical Sheet command, which selects all other footprints that are in the same schematic sheet as the
originally selected footprint.

If you want to move multiple selected footprints in sequence, use the Move Individually command ( ctrl +

). After triggering the command, KiCad will begin moving the first selected footprint. After you click to
place the footprint, KiCad will immediately start moving the next footprint, in the same order that you
selected the footprints. You can skip moving a footprint by pressing | 7ab , commit the current move and skip
any remaining moves by double-clicking, or cancel all moves (including those already completed) by
pressing Esc .

If you want to move a collection of footprints at once into one area, the Pack and Move Footprints command
(') closely packs the selected footprints together and moves them as a block.
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Move Individually and Pack and Move Footprints are useful in combination with other
selection convenience features, such as cross-selection from the schematic or the
advanced footprint selection features described above. For example, you could select a
group of bypass capacitors in the Schematic Editor, switch to the PCB Editor where the

TIP corresponding footprints are now selected, and then use Move Individually to quickly
place all of the bypass capacitor footprints close to their respective ICs. Alternatively, you
could use one of the other selection tools, such as Select All Unconnected Footprints, to
select many footprints from all over the board, then use Pack and Move Footprints to
quickly put them all into a small area.

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

Editing Footprints

Footprints in the board can be individually edited. Editing a footprint in the board only affects that
particular instance of the footprint; it does not affect any other copies of that footprint in the board, and it
does not affect the library footprint.

To edit a footprint in the board, open its properties dialog ( € )
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f * Footprint Properties O ¢

General Clearance Overrides and Settings 3D Models

Fields
MName Value Show  Width Height Thickness Italic Layer
ul [v 06mm 06mm 0.15mm O g silkscreen
Value MaxLinear_XR22417-48 [v 06mm 06mm 0.15mm Meean
Footprint 1.27mm 1.27mm 0mm O rab
Datasheet 1.27mm 1.27 mm 0 mm O erab
Description 1.27mm 1.27mm 0mm O rab
MPN ARZ22417CV4BTR-F 1 mm 1 mm 0.15 mm Msrab
+ [
Position Attributes
x: 150.75 mm Footprint type: | SMD Update Footprint from Library...
B 98.75 mm Mot in schematic Change Footprint...
Orientation: | -135 A Exclude from position files Edit Footprint...
Exclude from bill of materials
Side: Back W
Exempt from courtyard requirement
Edit Library Footprint...
Locked Do not populate
Library link: Package_QFP:LQFP-48_7x7mm_P0.5mm & Cancel " OK

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

editor.
There are two options for editing the footprint in the footprint editor.

¢ Edit Footprint... will open the specific instance of the footprint in the footprint editor. Editing this
footprint will only affect this one instance of the footprint in the board. It will not affect other instances
of the footprint in the board, and it will not affect the library copy of the footprint.

e Edit Library Footprint... will open the library copy of the footprint in the footprint editor. Editing the
library copy of the footprint will edit the footprint in the footprint library, but will not immediately
affect any instances of that footprint in the board. To update footprints in the board with changes to the
library footprint, use the Update Footprint from Library... tool.
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Editing footprint fields

An individual symbol text field can be edited directly with the E | hotkey (with a field selected instead of a
footprint) or by double-clicking on the field.

. + Footprint Value Properties S

Value:

v Visible
Layer: BMEe.Fab ~ Knockout ~ Keep upright
Font: KiCad Font ' B/ E==||=|=|A
Width: 0.3 mm Offset X: 1.4 i
Height: 0.3 mm OffsetY: -0.5 mim
Thickness: | 0.075 mm Orientation: | 135 e

Footprint R1 {10k), back side (mirrored), rotated -45.0 deg

& Cancel " 0K

The options in this dialog are the same as those in the full Footprint Properties dialog, but are specific to a
single field.

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

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

Updating and exchanging footprints

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

You can use the Compare Footprint with Library tool to inspect the differences between a

NOTE
footprint in a board with its corresponding library footprint.

To update footprints in the board to match the corresponding library footprint, use Tools - Update
Footprints from Library..., or right click a footprint and select Update Footprint.... You can also access the
tool from the footprint properties dialog.
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. 4 Update Footprints from Library
Update all footprints on board
® |Update selected footprint(s)

Update footprints matching reference designator: | U1

Update footprints matching value: MaxLinear_XR22417-48

Update footprints with library id:
Package_QFP:LQFP-48_7x7mm_P0.5mm

Update Options
Remove text items which are not in library footprint
Update/reset text layers and visibilities
Update/reset text sizes, styles and positions
Update/reset fabrication attributes

v Update/reset 3D models

Output Messages

Show: All v Errors o + Warnings o v Actions v Infos

Close

"

Save...

Update

The top of the dialog has options to choose which footprints will be updated. You can update all footprints

on the board, update only the selected footprints, or update only the footprints that match a specific
reference designator, value, or library identifier. The reference designator and value fields support
wildcards: * matches any number of any characters, including none, and ? matches any single character.

The middle of the dialog has options to control what parts of the footprint will be updated. You can select

specific fields to update or not update, which properties of the fields to update (text, visibility, size and style,
and position), and how to handle fields that are missing or empty in the library footprint. You can also
choose whether to update footprint attributes, such as footprint type, not in schematic, exclude from

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

The bottom of the dialog displays messages describing the update actions that have been performed.
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To change an existing footprint to a different footprint, use Edit -~ Change Footprints..., or right click an
existing footprint and select Change Footprint.... This dialog is also accessible from the footprint properties
dialog.

. + Change Footprints W X

®* Change selected footpring(s)

Change footprints matching reference designator: | U1

Change footprints matching value: MaxLinear_XR22417-48

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

Mew footprint library id:
Package_QFP:LQFP-48_7x7mm_P0.5mm In

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

+ Update 3D models

Output Messages

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

Close Change

The options for the Change Footprints dialog are very similar to the Update Footprints from Library dialog.

Comparing footprints between board and library

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

Summary = Visual

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

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

The Summary tab shows the name of the footprint, including its library and board reference designator,
and provides a list of the differences between the board and library versions of the footprint.
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1) ® Compare Footprint with Library

Summary  Visual

Library

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

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

The screenshot above shows a visual comparison with the board version of the footprint deemphasized.
Looking at pad 1 on the left, you can see a large, partially transparent pad (from the board footprint)
surrounding a fully opaque, smaller pad (from the library footprint). This indicates that the pad was
enlarged in the board version of the footprint, or shrunk in the library version of the footprint.
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RENMERNIRRERREES, NEMARFERH—THRE LEBEEFURENMTE, USNRENIRIT.

RANBERT, FEERIRENMBEKSIE, ARIRERERENE, ERESmEREAENTH
NOTE KHMEDHIIE, 1RETTMUEESLUATERRSY), INELNARERA WEBAESILN
BEREIER) | EEEAZINATREEENE,

H—TIEEFREDER, FEEBRMEEENNEY L T ICERERIARIRER € 117, BIE, KiCad INAUIRIREE
BIhERE, MARRBERBETHEMARRETIRE, BERETER, BHREATEEEXFNRE, HEXTE
Bidigas ) HEIRE GHRR "ER" IRETT) | MRLERMERE THRM AR ENERE,

‘ b4 Pad Properties v oA X
General Connections Clearance Overrides
e — M Copper layers:
Pad number: | MP ECu v
Net name: GMND v Technical layers:
F.Adhesi
Position X: -2.8 mm Y: 1.875 mm esive
B.Adhesive
v F.Paste
Pad shape: Rounded rectangle v
B.Paste
Corner size: 20.83333333 % ESilkscreen
Corner radius: | 0.25 mm B.Silkscreen
v F.Mask
Pad size X: 1.2 mm Y: 1.8 mm
B.Mask
Angle: 0 vo|e UserDrawings
UserEco1
Offset shape from hole UserEco2

Fabrication property:

None e

Specify pad to die length

Foatprint J6 (USBS), front side, rotated -90 deg Preview pad in sketch mode ® Cancel « 0K

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

This dialog is the same as the pad properties dialog in the footprint editor, except that here you can also
manually assign a net to a pad using the net name selector. The remaining options are explained in the
Footprint Editor documentation.
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While you can manually assign nets to pads in the PCB editor, this is not a typical
NOTE workflow. Usually net-to-pad connections are defined by the schematic and then
transferred to the PCB editor.

{58 FHR R

SR, BRfERE M EDA TR AMIENET, 2oL — TREMBHISHDMBIKAITEXE, BEEXi
SEMMREGSHEMENRIER, BHEXESEEATRERRE (SWREN—TD) ERMEEMZEE, MelZEEt
MERFE, AEKBER, NIREFR.

—LEDATEESHNTERTEIR "FEE" REESELIERRXIN, 7 KiCadH, Bl
TRAFXMMRA.

NOTE
XERHE—TZ0EH D REXH, EEXTERXENEAEE, XTHEHMEIYE, BAZHNAES
HHIHEISEEIETR, RIESCIESTGIAERRIERNRET, DI BF ZEHXE, BERdErUES TERXE s
7, WAIMAERBRMPAIERE EaT (RUARER 8 ) o BERER ANEFE (RUARER 1 +8) , DUR
S IEREF B YrtE K B R B AR AR R AL

By default, 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 process on older computers or very large designs. It is important to make sure
NOTE 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. You can optionally enable automatic zone-filling in the Preferences
dialog (PCB Editor - Editing Options - Miscellaneous - Automatically refill zones).

BLH-TEHEXE, EREAMNIEEZH AMEREXE” TR (E) . HEERARARIRIER cerl |+ shife +
Z, RIEEFEHRXIAMENSE — TR, BEXIEMEEETHI, AIHRERBEXERMEMEMELE, X
LRI AR ETRE, AU—FRERERENHRIERE, BZZIHEE, HEWNE RKEXEIEX
IMANAE, BSERXTRXE, BXRERRERE—TR. BHEXENERIURERZ 0 —H#TIENR, Bl
HNATEFRRB—TA, WEENEEFRRB—RiL, BHREZEEXENRLE, SERRER ¢ IMLET
MBI BRI
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I b 4 Copper Zone Properties WA X
Layer Net
‘ | ‘ Hide automatically generated net names Sort nets by pad count
[+ I bottom_copper JTUUNE-SELEC ™
/PWR_3,3-5V
JTCH-CCLK
/TDO-DONE
/TDO-PROG-D4
/TDI-DIN
/TDI-DIN-DO
/TMS-PROG
/TMS-PROG-D2
/VCC_SENSE-ERROR*
GMND
VCC
General Electrical Properties Fill
Zone name: Clearance: 0.508 mm | | Fill type: Solid fill w
Zone priority level: | 0 — + Minimum width: 0.254 mm | Orientation: °
Shape Hatch width: mim
Locked Pad connections: Thermal reliefs
Hatch gap: mm
Outline display: Hatched > Thermal relief gap: 0.508 mm . " . N
moothing effort: =
Outline hatch pitch: | 0.508 AR Thermal spoke width: | 0.508 mm
Smoothing amount: - +
Corner smoothing: None > Remove islands: Always v
Fillet radius: mm . I
Minimum island size: | 10 | ma?’
@® Cancel v OK
B: —TRENRAUAE—THZ THELEIEEHE, Q&S THESANGIE, MSmEhENXIEENHT

i, S TELAENEIRINET, EMAERNEER—THE,

LR : ERIZEEIXIMAIE AR S, AILEEEEAEME DRI, REMENXENGSEAME EFEA
X RIRFHEIBR,

Rigi FAILIASRA — T RIEEE — THREN RN, X TRFAUAREBRE XK DRC FMHEZXE,

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, unless they are assigned different nets. When two zone outlines with the same
priority and different nets touch, one zone will maintain clearance to the other so that they don’t short.

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.

ERR RS XENEE RS LA, £ BERENT, RefinErnRs, #EEXT, Bes
SHEDEAFRIRNLH — \REEE, DUEBHEKIENEEMAE, * TR ERT, BRAReHERTXIE
WAERIHIER,
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Corner smoothing controls the behavior of the filled copper areas at corners of the outline. Corners can be
smoothed by a chamfer or fillet, or can extend all the way to the outline corner if smoothing is disabled. The
chamfer or fillet size is configurable when those modes are selected.
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o0, NR—TEEXIFRIRE AR 0.2 2XKHER, EEMLZEFIREREM 0.3 2XAEER, ERTURE 032X
HIBIB,

B/ \BERE 1T 128 ER X ISP = A PO S A2 Fl(narrow neck) B/ NR . EAHEFIX T &\ 32 E B X EE ST
RIS PR,

IRRER ITHIBX S-S LARRREIEE SR, RO ERYESHETEEEETRE L, MMER TSIV
HRRERESNERXIMAE RIS, BMNEE2MERXIFME RO 2 EHVRE, XWFTEEREME,
PTH MR R R IEFLR RN ARER, HNREMREEEAIOEE, TBIGSBZEH XS EERE—
L _ERHEMTIRER,

PSR REIBR EHUEAR ENER XIS BIRGHIES (LREERETRIRE hMRER ) ,
PBRIBRTEE 175 ER" WEE, BNEEEENEMERXISIERER,

RFEHBY IEHIBHEKIRRIET ST - BUASD SUOIRFS, ISEFEIRRRXENENMAE T AZEE, X
WAIBIRE R FIBIERTS, IS EZXEFHMBIRRBEERD) . XN TFREMRERNEME W NAFEE
Fo

T3 ZHIPRE AL AIAE, 0 BTSN EMEERKTEEENLR.
PIIREERS 1EHIE R ENERE.
PRIRIEIBR 15 SR e R & B HIEEE.

FEUER 15 N A FRIEERRNTEBNIg, ER 0 ATFER, EH 3 AEBANTR, EEXNSEEKIIAIER
[B]F05E KH Gerber 3244,
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ER 10RTRAEE (WAEH, AAREAFTRRERN—E) .

FSERIEHH 1EHIAINI XIS (BFAINS ) AVIRERETT R, HiRERN SR N, BRI RSHER, &
RER MR, IXESEIHE, HESRZERXSASEAIEMMEERE, HiREH ETHHERE i, 7
BE—T BWHIBRY, BFXTEERNSISHRMER.

Fit BRI iR BUIM, SERMASMNEER[ERNEXEABER, WEIEH, XELUM

NOTE  gremu iSRS S,

Ttk

KiCad EBRE MLk a=HITHE :

¢ Allows manual or guided (semi-automatic) routing of single tracks and differential pairs
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There are four main routing functions: Route Single Track, Route Differential Pair, Tune length of a single
track, and Tune skew of a differential pair. All of these are present in both the Route menu dropdown
(individually) on the top toolbar and the drawing toolbar in two overloaded icons on the drawing toolbar
on the right. The use of the overloaded icons is described above. One is for the two Route functions and one
is for the two Tune functions. In addition, the Route menu allows the selection of Set Layer Pair and
Interactive Router Settings.

BTG MmLk, BREME /—/ EiR (MEETEELIMME TR itk Ked) SERRER x . RE—T
BInE, EEEMENMLE, HFnmhdk. MENMNERENERET, MELVFRERSTEHLAIMLRNEE R
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In previous versions of KiCad, using the left mouse button or | Enter | to fix the routed segments would fix all
segments up to but not including the segment ending at the mouse cursor location. In KiCad 6 and later, this
behavior is optional, and by default, all segments including the one ending at the mouse cursor location will
be fixed. The old behavior can be restored by disabling the "Fix all segments on click" option in the
Interactive Router Settings dialog.

LR, AIBUR(E corl SRERFPSIENE, BT shift | RERAWIEENIT A SFRIVETE,
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AERXMIERT, XERFH—RKFHAEELERN—FRILER (45F) EK, FSENRXELARNINE 2KV /E
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8, HROEE "B SRA (HA), UMEEMEATMAIEEN, KiCad HEFFRLSEERKIAEN
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ARLERT, KiCad BEEMBNTEENES. BEMEMIRMANES, BSERRMEATSmT (IRER
/Do

In situations where there is no obvious "best" posture (for example, when starting a route from a via), KiCad
will use the movement of your mouse cursor to select the posture. If you would like the route to begin with
a straight (horizontal or vertical) segment, move the mouse away from the starting location in a mostly
horizontal or vertical direction. If you would like the route to begin diagonally, move in a diagonal direction.
Once the cursor is a sufficient distance away from the routing start location, the posture is set and will no
longer change unless the cursor is brought back to the starting location. Detection of posture from the
movement of the mouse cursor can be disabled in the Interactive Router Settings dialog as described below.

SNSREAREDRMLAZZS(Switch Track Posture) & % KiCad IERRIAZS, MTEHRIMLIRIE
HIRIRERD R, EABARSNZERHIE NN,

mkEABRN

YL H/V/45 T4, KiCad IR FIINBRARERS GIF) fimsk, BrERANEAEYIR, EERT
LEARImT (RER ol + /), FREAMLR, STHEPRSNEELR. B TEIMKRNIEELRN
o, &R ZSREESMERINL BELER,

NOTE

Track corners can also be rounded after routing by using the Fillet Tracks command after selecting the

tracks on either side of the corner to be filleted. If a contiguous track selection contains multiple corners,
they will all be filleted.
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Dragging of tracks with arcs is not supported. Arcs are treated as immovable by the shove
router.

NOTE

kR

The width of the track being routed is determined in one of three ways: if the routing start point is the end
of an existing track and the Li] button on the top toolbar is enabled, the width will be set to the width of
the existing track. Otherwise, if the track width dropdown in the top toolbar is set to "use netclass width",
the width will be taken from the netclass of the net being routed (or from any custom design rules that
specify a different width for the net, such as inside a neckdown area). Finally, if the track width dropdown is
set to one of the pre-defined track sizes configured in the Board Setup dialog, this width will be used.

WM& FEE AT AR TR BRI EIHEERLIRERD PEERR VR REE, NRAMAITIE
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KiCad Hfpkaa X FRAMNMEIETNMAR R IFR, HRAEH, BENESLRENEE, DALERML, REM
E—THhENKRIKEFIE—FHHIMNL, BENDENMLNEE, FIERRER v f shife + W, FHRTERERR
REMEEREENMATEE.,

MELfL

ERTIER, VRERELSE (REE) SE&MRIFBA—TE. —BEFRET I, MESSIEHE it
7. BIWMITEALUEE—THEHEALLL

o GFRBEARSTNER, M rwp A F.Cu 5[ ren 8% B.Cu,

* Byusing the Next Layer or Previous Layer hotkeys ( + and - ).

¢ Byusing the Place Via hotkey (' v ), which will switch to the next layer in the active layer pair.

o EIEH EREEANEEILILL BIFORER <), MITF—THEERERBINE.

After using any of the above methods to add a via and change layer, but before clicking to fix the via and

commit the current trace segment, you can cancel placing the via by pressing V. The via will be removed
and routing will continue on the original layer.

You can place a via and end the current trace, without changing layers, by pressing v and then double-
clicking or | shift -clicking to place the via.

TARRTSIEHSEIR “SFRT” REF, @M TR TASIRSERRER () “gMdfALRT” &
PREEHE () BUNIALRT” o SMATEED, HBIFAKNRERFERAMKERT" B, HEA "HERIRE" 1Y
"ML MO PEERNT LA BRIFBEESORITHINES).

You can also place microvias and blind/buried vias while routing. Use the hotkey ctrl + v| to place a
microvia and  Alt + shift + v | to place a blind/buried via. Microvias may only be placed such that they
connect one of the outer copper layers to an adjacent layer. Blind/buried vias may be placed on any layer.
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There are two different drag commands that can be used to reposition a track segment. The Drag (45-degree
mode) command, hotkey © |, is used to drag tracks using the router. If the router mode is set to Shove,
dragging with this command will shove nearby tracks. If the router mode is set to Walk Around, dragging
with this command will walk around or stop at obstacles. The Drag Free Angle command, hotkey ¢ ,is used
to split a track segment into two and drag the new corner to any location. Drag Free Angle behaves like the
Highlight Collisions router mode: obstacles will not be avoided or shoved, only highlighted.
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It is also possible to move a footprint while keeping tracks attached to the footprint as it moves. To do so,
use the drag command ( b ) with a footprint selected. Any tracks that end at one of the footprint’s pads will
be dragged along with the footprint. This feature has some limitations: it only operates in Highlight
Collisions mode, so the tracks attached to footprints will not walk around obstacles or shove nearby tracks
out of the way. Additionally, only tracks that end at the origin of the footprint’s pads will be dragged. Tracks
that simply pass through the pad or that end on the pad at a location other than the origin will not be
dragged.

To break a single track segment into two, use the Break tool (right click a track — Break Track). The track
will be broken into two connected track segments at the cursor location. Each track segment can then be
selected, moved, and edited individually. To recombine the segments into a single segment, drag the drack,
or use the merge co-linear tracks option in the Cleanup Tracks and Vias dialog.

Editing track and via properties

You can modify the width of tracks and the size of vias, without re-routing them, in the properties dialog for
the track or via. This modifies all selected tracks and vias. The properties dialog shows the relevant
properties for the items in the selection: if both tracks and vias are selected, then properties for both types
of objects will be displayed, but if only one type of object is selected then properties for the other type of
object will not be shown.
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F. @ Track & Via Properties 1
Common
Net: |+5V | v Automatically update via nets
Locked
Tracks
Start X: -- mixed values --  Y: -- mixed values -- mm Layer: -- mixed values -- v
End X: -- mixed values -- Y: -- mixed values -- mm
Pre-defined sizes: mm
Track width: -- mixed values -- Imm
Vias
Position X: -- mixed values -- Y: -- mixed values -- mm Via type: Through
Start layer: | [ |
Pre-defined sizes: mm
End layer: | || |
Via diameter: -- mixed values -- mm
Via hole: -- mixed values -- mm
Add teardrops on via's track connections Maximum track width: 90 %
Allow teardrops to span two track segments (as a percentage of pad)/via/track size)
Best length (L): 50 %(d)
Maximum length (L): 1 mm
Best width (W): 100 %(d)
Maximum width (W): 2 mm
—
i B & Curved edges
cancel
. A

In the Common section, you can change the assigned net of the selected objects using the Net dropdown. If
the Automatically update via nets option is checked, the selected vias cannot have their assigned net
manually changed, but instead will be assigned the net of any zone or pad that they touch. You can also lock
the selected objects.

In the Tracks section, you can set the start and end position of the tracks and the layer they are on. You can
also change the track width, either from a list of pre-defined sizes or to an arbitrary value.

In the Vias section, you can change the position of a via, the via’s type (through, micro, or blind/buried), and
which layers it spans. You can modify the via annulus and hole diameters, either from a list of pre-defined
sizes or to arbitrary values. You can also change the teardrop properties for vias here.

The properties of selected tracks and vias can also be modified using the Properties
Manager.

NOTE

To modify tracks and vias in bulk you can use the Edit Track and Via Properties dialog (Edit - Edit Track
& Via Properties...)..



. .4 Set Track and Via Properties oA XK

Scope Filter Items
¥ Tracks Filter items by net: +5V v
[+ Vias
Filter items by net class: | Default V
Filter items by layer: Brcu A
Filter tracks by width: 0 mm
Filter vias by size: 0 mm

Selected items only

Action
(®) set to specified values:
Track width: Via size: Layer:

- leave unchanged - | | —leave unchanged — V -leave unchanged -

Set to net class / custom rule values

& Cancel + 0K

Scope settings restrict the tool to editing only tracks, vias, or both. If no scopes are selected, nothing will be
edited.

Filter Items restricts the tool to editing particular objects in the selected scope. Objects will only be
modified if they match all enabled and relevant filters (some filters do not apply to certain types of objects.
For example, via size filters do not apply to tracks). If no filters are enabled, all objects in the selected scope
will be modified. For filters with a text box, wildcards are supported: * matches any characters, and ?
matches any single character.

Filter items by net filters to items assigned the specified net. Filter items by netclass filters to items
assigned to the specified netclass.

BEHERR fHERIEERE LA SR,

Filter tracks by width filters to tracks with the specified track width. Filter vias by size filters to vias with
the specified track width.

Selected items only filters to the current selection.

Properties for filtered objects can be set to new values in the bottom part of the dialog. Properties can be set
to arbitrary values by selecting set to specified values or set to the default value from the net class (or
custom rule) by selecting set to net class / custom rule values.

Drop-down lists can be set to -- leave unchanged -- to preserve existing values, or set to a pre-defined
track or via size to change the filtered objects' size. You can also change the filtered objects' layer.
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Cleaning up tracks and vias

There is a dedicated tool for performing common cleanup operations on tracks and vias, which is run via
Tools - Cleanup Tracks & Vias....

F. @ Cleanup Tracks and Vias N
Delete tracks connecting different nets
Delete redundant vias
Delete vias connected on only one layer
Merge co-linear tracks
Delete tracks unconnected at one end
Delete tracks fully inside pads
Changes to be applied:
Cancel Build Changes
A d

The following cleanup actions are available and will be performed when selected:
Delete tracks connecting different nets: removes any track segments that short multiple nets.

Delete redundant vias: remove vias that are redundant because they are located on top of another via or
on top of a through hole pad.

Delete vias connected on only one layer: removes vias that are only connected to copper on a single layer
and are therefore unnecessary.

Merge co-linear tracks: merges any track segments that are connected and co-linear into a single equivalent
track segment.

Delete tracks unconnected at one end: removes track segments that have at least one dangling end.

Delete tracks fully inside pads: removes tracks that have both start and end points within a pad and are
therefore unnecessary.

Any changes that will be applied to the board are displayed at the bottom of the dialog after clicking the
Build Changes button. After building the changes, the button changes to say Update PCB. The changes are
not applied until you press the Update PCB button.
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Routing Convenience Functions

KiCad offers several functions to make certain routing operations more convenient.

If you need to route a number of traces from a set of pads, you can use the Route Selected tool to quickly
route from each pad in sequence. Select the pads you want to use as starting points, then press shift + X to
route from each pad in sequence. The router will begin a trace from the first selected pad, which you can
route as you would any other trace. When you complete the trace, the router will automatically begin a new
trace from the next pad in the selection, in the same order that you selected the pads. Pads that already have
traces attached are skipped. You can also skip routing the current trace and move on to the next pad by
pressing esc . You can also select footprints instead of pads; all unrouted pads in the selected footprints will
be used as starting points.

If you want to route a number of traces to a set of pads, instead of from the pads, you can use the Route
Selected From Other End tool ( shift + € ). This tool works the same way as the Route Selected tool, except it
uses each selected pad as an end point rather than a starting point. The starting point for each trace is the
other end of the ratsnest line for each selected pad.

Routing from the other end is also possible while routing individual traces: press  ctrl + E while routing a
trace to commit the current segment and begin routing from the other end of the in-progress trace’s ratsnest
line.

Finally, you can quickly unroute traces connected to an object (footprint, pad, or trace) by selecting the
object, right-clicking, and selecting Unroute Selected. Any traces connected to the selected object will be
removed, starting at the selected object and continuing until another pad is encountered.

Automatically completing traces

KiCad’s router can automatically route individual traces, based on the connections defined in the schematic.
This can be thought of as a limited form of auto-routing that considers a single trace at a time. The router
will only use the current layer; it will not use vias or change layers.

While routing, press the r key to have the router attempt to automatically finish the current trace. The
trace will be automatically routed from the end of the last fixed trace segment to the closest ratsnest anchor.
If the router can’t automatically finish the trace, it will allow you to complete the trace manually. This action
can also be performed by clicking Attempt Finish in the context menu while routing.

When the router is not the active tool, you can automatically route multiple traces by selecting footprints,
pads, and traces to route from and pressing shift + F . You do not need to select both ends of a desired
connection; the router will route from the selected item to its nearest ratsnest anchor. If multiple items
were selected, each item will be routed in sequence, in the order that they were selected. If a connection
cannot be automatically completed, the tool will pause with the router active so that you can complete the
trace manually. With the automatic completion paused for a manual connection, you can press | Esc | to skip
routing the current trace. After manually completing the trace or skipping the connection, the tool will
continue attempting to route the remaining connections.

=Nk

Differential pairs in KiCad are defined as nets with a common base name and a positive and negative suffix.
KiCad supports using + and -, or P and N as the suffix. For example, the nets USB+ and USB- form a
differential pair, as do the nets USB_P and USB_N. In the first example, the base name is USB, and USB_ in
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the second. The suffix styles cannot be mixed: the nets USB+ and USB_N do not form a differential pair.
Make sure you name your differential pair nets accordingly in the schematic in order to allow use of the
differential pair router in the PCB editor.
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The length tuning tools can be used to add serpentine tuning shapes to tracks after routing. Length tuning

shapes are persistent objects that can be modified after they are created. To tune the length of a track, first
pick the appropriate tool.

® The single-track length tuning tool (icon [Ul- or hotkey 7 ) will add serpentine shapes to bring the

length of a single track up to the target value.

¢ The differential pair length tuning tool (icon s or hotkey 8 ) will do the same for a differential pair.

® The differential pair skew tuning tool (icon =" or hotkey 9 ) will add length to the shorter member of a
differential pair in order to eliminate skew (phase difference) between the positive and negative sides of
the pair.

As with the Routing icons, the Tuning icons are found in both the Route menu dropdown from the top
toolbar and the drawing toolbar on the right.

When a tuning tool is active, you can hover over traces in the board to show a status window that displays
their current length or skew as well as the target values. Click on the desired trace to start tuning it. As you
move the mouse cursor along the track, meander shapes will be added interactively. If a target length has
been set, meanders will stop being added when the target length is reached. You can set a target length with
custom DRC rules or in the tuning shape properties; both methods are explained below. The popup window
next to the cursor shows a live measure of the length or skew compared to the design targets. You can adjust
the spacing (| 1 to increase and 2 to decrease) and amplitude ( 3 to increase and 4 to decrease) while
you tune. When you are done, click again to commit the tuned shape. The tuned trace doesn’t need to be
perfect because you can adjust the shape after committing it. You can also place multiple tuning shapes on
the same track.

The length tuning tools only support tuning the length of point-to-point nets between two

NOTE pads. Tuning the length of nets with different topologies is not supported.

Differential pair length tuning can only be applied to the coupled portions of differential
NOTE pairs. To apply length tuning to the uncoupled portions of differential pairs, you must use
single-track length tuner.
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Editing tuning patterns

After a tuning pattern has been added, it can be selected, modified, and moved. While it is selected, the
target length and routed length are shown in the message panel at the bottom left of the window.

When a pattern is selected, editing handles appear, which let you adjust the pattern geometry.

* Dragging the handles at the ends of the pattern will expand or contract the pattern along the trace.

* Dragging the corner handle towards or away from the trace will respectively decrease or increase the
maximum meander amplitude.

* The final handle controls the meander spacing; dragging it towards the corner handle will increase the
spacing, while dragging it away from the corner handle will increase the spacing.

The selection box and editing handles represent the maximum allowable extents of the tuning pattern.
Making the box smaller will reduce the size of the tuning pattern, even if this results in the tuned trace being
shorter than the target length. When the box is enlarged, the tuning pattern will expand to fill the box until
the target length is reached.

You can move a tuning pattern along its track by selecting it and dragging with the mouse, or using the Move
tool (/). Deleting a tuning pattern (| bel ) removes the tuning pattern and restores the original untuned
tracks. You can also ungroup the tuning pattern, which will decompose it into its component tracks. The
basic tracks have the same shape as the tuning pattern but can be edited individually. Once ungrouped into
tracks, a tuning pattern cannot be regrouped.

Another way to edit a tuning pattern is through its properties dialog. The properties dialog exposes several
additional parameters that can’t be modified using the on-canvas interactive editor. These properties can
also be edited in the Properties Manager.
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As with the interactive editor, you can set a maximum amplitude for the tuning pattern and a spacing
between meanders, but here you can set a minimum amplitude and configure the corner style. Corners can
be filleted (rounded) or chamfered. In each case you can set the radius as a percentage of the maximum
possible radius for the spacing and amplitude. You can also configure the tuning pattern to be single-sided,

which restricts it to one side of the baseline, as opposed to the default style which positions meanders on
both sides of the baseline.

You can set default values for these properties in the Design Rules - Length-tuning Patterns page of the
Board Setup dialog. Each type of tuning pattern (single track length, differential pair length, and differential
pair skew) can have its own defaults.

Finally, the tuning pattern properties dialog is one of two ways to set the target length or skew for a tuning
pattern. Setting length targets is explained below.
Setting target length and skew

There are two ways to set a target length or skew for a net:

¢ Inthe properties dialog for a tuning pattern that has already been added to a track.

® Using a custom DRC rule with the length and/or skew constraints.

The first method is to specify a target in the target length or target skew field of the tuning pattern’s
properties dialog. This target will only apply to the selected tuning pattern. Therefore, length targets set in
this way must be set separately for each tuning pattern in the design. The properties dialog for a tuning
pattern is only accessible after the pattern is initially created, so changing a target length or skew in this way
may require the pattern to be adjusted to meet the new target value, if the pattern’s geometric constraints
do not allow sufficient space to meet the new target.

You can also set a target length and/or skew using custom design rules. If custom rules are used, they will
override any targets set in tuning pattern properties, unless the override custom rules checkbox is enabled
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in the tuning pattern properties.

Using a custom rule allows you to set a net’s target length and/or skew up front, before a pattern is created.
With custom rules you can set different length and skew targets based on specific criteria, such as netclass or
net name. You will also result in a DRC violation if the net’s length or skew is out of bounds.

When target length or skew is adjusted in a custom DRC rule after a pattern is created, the pattern geometry
will not be automatically updated to achieve the new target. You can use Edit — Update All Tuning Patterns
to recalculate all tuning patterns to meet the new targets.

The following example custom rule sets a target length and skew for nets in the high_speed netclass. The
target length is 100mm, and a DRC error will be raised if it is below 95mm or above 105mm. The target skew
is at most 0.1mm.

(rule "target length and skew"
(condition "A.NetClass == 'high_speed'")
(constraint length (min 95mm) (opt 100mm) (max 105mm))
(constraint skew (max 0.1mm)))

See the custom rule documentation for more details of how to create rules that only apply to certain nets.

Length tuning pitfalls and tips

The length tuner only tunes nets with a point-to-point topology; branching nets are not supported. When the
length tuner encounters a branch, it stops at the branch and only considers the length of the net up to that
branch.

Sometimes you may end up with leftover stub tracks somewhere in your design. These can turn what
appears to be a point-to-point net into a branched topology, which will prevent length tuning from working
as expected. It may be easier to find such stub tracks when you switch footprints, vias, and tracks to outline
mode (, y/ , and 7Hé buttons, respectively). You can also use the track cleanup tool (Tools - Cleanup

Tracks and Vias...) to remove many of these stubs automatically.

By default, the length tuner includes vias in its length calculations. Only the layer-to-layer length of the via is
used, which may be shorter than the full top-to-bottom via height if the tuned path is not exclusively on the
board top and bottom. The accuracy of this calculation depends on the board stackup being accurately
configured. Via length can be ignored in length tuner calculations by deselecting include stackup height in
track length calculations in the Constraints page of the Board Setup dialog.

The length tuner is optimized for adjusting the effective electrical distance between two points, and
therefore it calculates net length in a slightly different way than other tools, such as the Net Inspector. In
addition to discounting net branches and unused portions of vias, the length tuner also optimizes paths
through pads to use the shortest possible path in its calculations. In comparison, the Net Inspector reports a
simple summation of copper segment lengths. Both calculations are accurate, but they are optimized for
different purposes. These differences are discussed in more detail in the Net Inspector documentation.

Teardrops

Teardrops are areas of extra copper that smooth the transition between track and pads, vias, or other
tracks. Teardrops are added to increase the mechanical robustness of a trace connection. They also reduce
the risk of a misaligned drill hole disconnecting a trace from a drilled pad or via.
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You can add teardrops to your design in bulk using the Edit - Edit Teardrops... dialog. This dialog has
controls for filtering which objects are affected and settings for configuring the shape of the new teardrops.
It also lets you edit or remove existing teardrops.

The Scope section controls which types of objects will be affected: PTH pads, SMD pads, vias, and/or track-
to-track connections. The Filter Items section lets you filter objects by other criteria; you can filter items by
net, net class, and layer, or choose to act only on round pads, pre-existing teardrops, or the objects in your
selection.

The Action section controls whether to add or remove teardrops, as well as the size and shape of the new
teardrops. Adding a teardrop to an object that already has a teardrop will update the existing teardrop with
the new settings. When adding teardrops, you can choose to use the default teardrop settings from the
Board Setup dialog, or choose specific values for the new teardrops.

Prefer zone connection: if selected, a teardrop will not be created if the object is also connected to a zone.
Allow teardrops to span 2 track segments: if selected, the teardrop will be able to spread over a second
track segment if the first segment is too short to support a full teardrop. Maximum track width: a teardrop
will not be created for a track connection that is wider than this percentage of the pad width (minimum pad
dimension). Best length: the ideal length of the teardrop, as a percentage of the width (smallest dimension)
of the attached object. Maximum length: the maximum length of the teardrop, as an absolute length. Best
width: the ideal width of the teardrop, as a percentage of the width (smallest dimension) of the attached
object. Maximum width: the maximum width of the teardrop, as an absolute width. Curved edges: if
selected, the teardrop edges will be curved instead of a straight line. If curved, points controls the number
of points in the curve; more points will result in a smoother curve.
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. F 4 Set Teardrops oo X

Scope Filter [tems
PTH pads Filter items by net: W
SMD pads
Filter items by net class: W
Vias
Track to track Filter items by layer: W top_layer W

Round pads only
Existing teardrops only
Selected items only

Action

Remove teardrops

Add teardrops with default values for shape Edit default values in Board Setup

(®) Add teardrops with specified values:

Prefer zone connection Maximum track width: | —leave unchar @ %
Allow teardrops to span 2 track segments {os o percentage of padivia size)
Best length: - leave unchanged -- | %
Maximum length: | —leave unchanged - | mm
Best height: - leave unchanged - | %
Maximum height: = - leave unchanged- | mm
Curved edges Points: | 5 - +
® Cancel v OK

Default properties for teardrops can be configured in the Board Setup dialog. These defaults will be used in
the Edit Teardrops dialog when add teardrops with default values for shape is selected in that dialog. The
defaults are configured separately for teardrops connecting to round shapes, rectangular shapes, or
between tracks. The available options for each type of teardrop are the same as in the Edit Teardrops dialog.
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88 »

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

~  Text & Graphics
Defaults Y 1
Formatting :-

Text Variables . )
] Edges: () Straight lines
~ Design Rules

Constraints

Default properties for round shapes:

N
P~

Curved

Board Setup

Best length (L):

Maximum length (L):

Best width (W):

Maximum width (W)

Curve points:

Default properties for rectangular shapes:

Pre-defined Sizes

Length-tuning Patterns
Net Classes
Custom Rules

Violation Severity

Edges: () Straight lines

Curved

Best length (L):

Best width (W):

Maximum width (W)

Curve points:

Properties for track-to-track teardrops:

w

Edges: () Straight lines

Import Settings from Another Board...

Curved

Best length (L):

Maximum length (L):

Best width (W):

Maximum width (W)

Curve points:

Maximum length (L):

50

%(d ) Maximum track width: | 50 — + %(d)
mm ~| Prefer zone connection
%(d )
mm

+| Allow teardrop to span two track segments
%(w ) Maximum track width: | 90 — + |%(w)
mm ¥ Prefer zone connection
So(w )
mm

+| Allow teardrop to span two track segments
%(w ) Maximum track width 90 — 4+ %(w)
mm
%W )
mm

+| Allow teardrop to span two track segments

© Cancel + 0K

Rather than in bulk, you can add or edit teardrops for individual vias in the properties dialog for that via, or
for individual pads in the Connections tab of the pad’s properties dialog. The settings in the properties

dialogs are the same as in the Edit Teardrops dialog. You can also edit teardrops for individual pads and vias

with the Properties Manager.

,‘,

General Connections Clearance Overrides
Teardrops
Add teardrops on pad's track connections
~| Prefer zone connection

~| Allow teardrops to span 2 track segments

Teardrop Shape

Connection to Copper Zones

Pad connection: | From parent footprint »

Zone knockout: | Pad shape v

Footprint U6 (PIC_8_PINS), front side, rotated 0 deg
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Maximum track width: | 90 —

Pad Properties

Best length (L): 50

Maximum length (L): | 1

Best width (W):

100

Maximum width (W). | 2

Curved edges

Thermal Relief Overrides

Relief gap: 0

Spoke width: | 0

Spoke angle: | 90

Preview pad in sketch mode

%0( 1y )

® Cancel

v OK



Teardrops in KiCad are small zones, meaning that when they refill they avoid shorting to copper objects on
other nets. They are initally filled when they are added, but they are unfilled and refilled with other zones on
the board: when using the Unfill All Zones and Refill All Zones commands, running DRC, generating
fabrication outputs, etc. Teardrops can be shown in filled or outline mode using the zone display controls in
the left toolbar.

REAhERE

The interactive router settings can be accessed through the Route menu, or by right-clicking on the /—/
button in the toolbar. These settings control the router behavior when routing tracks as well as when
dragging existing tracks.
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Setting

Mode
Free angle mode
Allow DRC violations

Shove vias

Jump over obstacles

Remove redundant
tracks

Optimize pad
connections

Smooth dragged
segments

Optimize entire track
being dragged

Use mouse path to set
track posture

Fix all segments on click

EERR

Description

Sets the operating mode of the router for creating new tracks and dragging
existing tracks. [See above] for more information.

Allows routing tracks at any angle, instead of just at 45-degree increments.
This option is only available if the router mode is set to Highlight collisions.

Allow placing tracks and vias that violate DRC rules. This option is only
available if the router mode is set to Highlight collisions.

Allow the router to shove vias along with tracks. When this is disabled, vias
cannot be shoved. This option is only available if the router mode is set to
Shove.

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

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

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

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

When enabled, dragging a track segment will result in KiCad optimizing the
rest of the track that is visible on the screen. The optimization process
removes unnecessary corners, avoids acute angles, and generally tries to find
the shortest path for the track. When disabled, no optimizations are
performed to the track outside of the immediate section being dragged.

Attempts to pick the track posture based on the mouse path from the routing
start location.

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

Graphical objects (lines, arcs, rectangles, circles, polygons, text, and dimensions) can exist on any layer.
Unlike zones, the shape of a graphical object is exactly defined by its own properties, and is not affected by
other objects. Shape properties include size, position, line width, and fill.

Graphical objects on copper layers can be assigned nets and make connections to other copper objects, just
like tracks and zones.
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Graphical shapes

The buttons on the right toolbar can be used to create:

® Lines( / , default hotkey ctrl + shift + L))
* Arcs( f- , default hotkey ctrl + shift + A)

* Rectangles ([_])
e Circles ((T), default hotkey  ctr1 |+ shift |+ c))

. Polygons('i],default hotkey ctrl + shift + P )

A MMREEET, AT REFRE - PCBARIBR - MBEN ik, WEILREETAMIERZ LN ('- 1
H, H—MEN (FRIEIP0, BEEE) EEINRRNPRRHREEIRONE, DENREHE, $H MR
I (FRISERNRRSERIIAE) FEER R ORI, RSB RIHENENFIRZRT5E,

Just like with tracks, you can expand a selection from one graphic line to include all other contiguous

graphic lines by pressing U .

The properties of a graphic shape can be adjusted in the shape’s properties dialog or with the Properties
Manager. Rectangles, circles, and polygons can be filled shapes or outlines. The line width option controls
the width of the outline, even for filled objects. 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 2.1mm and inner radius of 1.9mm. 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. Several line styles are
available: solid, dashed, dotted, dash-dot, and dash-dot-dot.

. 4 Segment Properties oo X
Start Point End Point

X 150 mm X: 160 mm
¥: B5 mm ¥: 65 mm
Length: | 10 mm

Angle: | D "

Locked

Line width: | 0.3 i

Line style: calid s
Layer: .top_cc:pper W ‘

&) Cancel + OK
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You can customize the default style of newly-created graphical shapes in the Text &
Graphics Defaults section of the Board Setup dialog.

NOTE
Graphical shapes on copper layers can have a net assigned in their properties dialog. Copper shapes with a
net make connections like tracks or zones. Unlike zones, copper graphical objects always maintain their
shape and do not keep clearance to other copper objects.

Shape modification tools

KiCad has several tools for modifying combinations of graphic shapes in useful ways, such as chamfering
two lines or combining two polygons. These tools are used by selecting the shapes you want to modify, right
clicking, and then choosing the relevant tool in the Shape Modification submenu. Different tools are
available for different combinations of selected shapes.

Heal shapes fixes a discontinuity between two lines or arcs. A new line segment is added to connect the
ends of each shape together, up to a specified tolerance.

Fillet lines adds an arc to round the corner between two connected lines with a specified radius. The two
original lines are shortened to meet the endpoints of the arc.

Chamfer lines adds a line segment to create a new edge between two connected lines with a specified
setback. The two original lines are shortened to meet the endpoints of the new segment.

Extend lines to meet lengthens two selected lines until they intersect each other. The two lines will share a
coincident endpoint.

Merge polygons combines two or more selected polygons into one new polygon that is the union of the
original shapes.

Subtract polygons subtracts one or more polygons from another polygon, resulting in a new polygon that is
the difference of the original shapes. The first-selected polygon(s) are subtracted from the last-selected

polygon.

Intersect polygons results in a new polygon that is the shape of the overlapping area between two or more
selected polygons.

Converting objects to and from graphic shapes

KiCad provides tools to convert graphic objects to other types of objects, other types of objects to graphic
objects, and graphic objects to other kinds of graphic objects. These tools are used by selecting the shapes
you want to convert, right clicking, and then choosing the desired result object from the Create From
Selection submenu. Most types of object conversions have several conversion options that are presented in
a settings dialog. The exact options differ based on the target object type.

When converting to a graphic polygon, rule area, or zone, there are several options for how to convert the
source objects into a polygonal outline.

e If copy line width of first object is selected, an unfilled polygon will be created that has its line width
taken from the line width of the first selected source object. This option is only available when
converting to a graphic polygon, and the source object must be a closed shape.
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If use centerlines is selected, an object with zero line width will be created, with its outline placed at the
centerlines of the source objects. The source object must be a closed shape. If the target object is a
graphic polygon, it will be filled.

¢ If create bounding hull is selected, an object will be created with the specified line width. The object’s
outline will be offset from the outermost extents of the source object by the specified gap. The source
object does not need to be a closed shape when a bounding hull is created.

Most conversions provide a delete source objects after conversion option, which will result in the original
object being deleted during the conversion, only leaving the new object in place. If this option is not
selected, the conversion will leave the original object in place in addition to the new object. The original
object will be selected following the conversion so that it can be manually deleted by pressing ' pelete .

. -+ Conwversion Settings o K

* Copy line width of first object
Use centerlines

Create bounding hull

Delete source objects after conversion

& Cancel 0K

The following conversion types are available:

¢ Create Polygon From Selection converts a graphic shape, text, zone, rule area, or track into a polygon.
This can be used to convert separate graphic shapes, such as lines and arcs, into a unified shape. It can
also be used to convert a text object into a shape that can have its outline manipulated graphically.

* Create Zone From Selection converts a graphic shape, text, zone, rule area, or track into a zone. In
addition to the conversion settings, the conversion dialog also shows options for configuring the
resulting zone. This can be used to create zone outlines with complex shapes, such as curves, that would
otherwise be difficult to create using the zone tool.

* Create Rule Area From Selection converts a graphic shape, text, zone, rule area, or track into a rule
area. In addition to the conversion settings, the conversion dialog also shows options for configuring the
resulting rule area. This can be used to create rule area outlines with complex shapes, such as curves, that
would otherwise be difficult to create using the rule area tool.

* Create Lines From Selection converts a graphic polygon or rectangle into graphic lines that follow the
source shape’s outline. This can be used to convert a unified shape into its constituent outline segments.

® Create Tracks From Selection converts a graphic shape, zone, or rule area into tracks that follow the
source shape’s outline. If the source object is not on a copper layer, a dialog will be presented to specify
the target copper layer. The source object is not removed following conversion, but remains selected so
that it can be easily deleted if desired.
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Create Arc From Selection converts a graphic line segment or track segment into a graphic arc. The arc’s
endpoints are placed at the endpoints of the source segment and its thickness is taken from the source

object’s line thickness. The source segment is not removed following conversion, but remains selected so
that it can be easily deleted if desired.

Text objects

Graphical text may be placed by using the T button in the right toolbar or by keyboard shortcut ' ctrl +
shift + T|. Activating the tool brings up a text properties dialog. After configuring the text and its
properties and accepting the dialog, you can click in the canvas to place the text.

You can also add text boxes, which are similar to regular text except that they have an optional border and
they automatically reflow text within that border. Text boxes are placed with the El button, and require
clicking twice to specify the top left and bottom right corners of the box.

. + Text Box Properties oo X

Text:

Locked
Layer: LIF.silkscreen W Orientation: | 0 -
Font: KiCad Font w | B / |§ = = | A |
Text width: | 1.5 i [v| Border
Text height: | 1.5 mrm Border width: | 0.3 mm
Thickness: | 0.3048 mm Border style: | e——c . R
© Cancel + 0K

Locked controls whether or not the text 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.

Layer controls the text’s layer. 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.

There are several formatting options: text can be bolded, italicized, left/right/center aligned, and reversed.
Regular text objects (not text boxes) can also have their vertical alignment adjusted. The knockout option,

which is also limited to regular text objects, adds a solid rectangle surrounding the text and makes the text
itself a negative cutout.
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The text itself can use any TTF font available on your system, or the built-in KiCad stroke font.

User fonts are not embedded in the project. If the project is opened on another computer
that does not have the selected font installed, a different font will be substituted. For
maximum compatibility, use the KiCad font. Also consider converting text objects to
polygons before sharing a project (right click a text object — Create from Selection -
Create Polygon from Selection...). Text converted to polygons is not editable as text, but
will render identically on any computer.

NOTE

You can adjust the text size with the text width and text height controls. When you are using the KiCad font,
you can also adjust the stroke width with the thickness control.

Position X and position Y control the text object’s location. These properties are not available for text
boxes.

Orientation is the rotation angle of the text object. You can select an angle in 90 degree increments from the
dropdown, or type in an arbitrary angle.

Text boxes additionally have options controlling their border. The border checkbox makes the border
visible or invisible. For visible borders, you can adjust the border’s thickness with the border width control
and the line style with the border style control (solid, dashed, dotted, dash-dot, or dash-dot-dot).

You can customize the default style of newly-created text objects in the Text & Graphics

NOTE
Defaults section of the Board Setup dialog.

Finally, text supports markup for superscripts, subscripts, overbars, evaluating project variables, and
accessing symbol field values.

TheE RRBEE ZR

E#R textA{superscript} textsupersaript

TR text_{subscript} W T

R ~{text} text

TE ${variable} TEE

BT ${refdes:field} field_value of symbol refdes

NOTE LEVINE BERIRE PEX, FRLUER, AL NENALE,

R

RItREIRATERNEEHEBRIZIT ENEMRCHEER R, EMRMERNEEALEES, EEEHRR
MBIETAFE, KiCad BEIZFHAMABEREIRE | X7, ER. Fb. EEf514,

¥ RIRE ({ ) BRASZ EERNEE NEMSEEIFH T AN, RIORIERS MRS T,

IE3 RnE (j) WNER[ B, ENEME X MK Y5, ®REER, SERIRTRRLEEBRK

FREENE, CIRBERIRTINERN, TRILUEREAMTHIEDNEH ERZNENH T RERER THREHHL
EO o
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thil RETHRE (4-) BIE— T+ PHREUE TR E/ BRI
BARTIHE (4°) ERPOSSESIMIZ BRTNRE, POSE+FERT,

5l& RYRE (@) BIBZ—TEIL, N—REILEEINAFER, WXAFERAIUISEFMXAR, URELEIAN
AAREFESERAE, ZXMERNRTIRNDERARERATIRITNELED, DEEFEREREE,

IE—TRIREE, AMURERREE (RER £ ) DdEEREFIUSTUN S AR EI AN,

You can customize the default style of newly-created dimension objects in the Text &

NOTE
Graphics Defaults section of the Board Setup dialog.
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TEET.

&: 115.5700 OE=E LTivR mm v
B BiEs: 1234 mm v
=8 BE: 0.0000 w
2 |IEE=SE | [ resras

s . 115, 6700 mm

[t e N

=E: 1524 mm S X: 137.16 mm
SE: |2.032 mm i=aF 26.20772 mm
fH4: | 0.21082 mm GrEE: | SR v
IE= BHE: 0.0

O&&E b SRS

FATF: =0 v

TREEE

£54R4A: 0.21082 mm ELEE: [1.27 mm
RaFRZERsE: |0 mm

R RERTVER

BHE: BRAGE, TRMNERT B FRPGANEE, MAZXRNEE,

BIR: LA ARYERI FENY R RN S EZ A,

BR: HABARERN FEHNERENEEL S,

BE: ERRITIREINREETHTERE.

BT AEETNSENR, HERERIRGBESNSTRMN, B BUSRSBRIIRIBULERI.
BRI : WUMABR R RRSHIERE,

BE . 2REERZOIIEE.,

RI#RENAER
RBYRTIBELAEITS EAER AN RARETAAR (R EENERWRES) o thE—LRRIGEIERT
REHRESTA

EURL | EERFHEMRIIRINA, EREMRESRTNELIT.

Keep aligned with dimension: When enabled, the orientation of the dimension text will be adjusted
automatically to keep the text parallel with the measurement axis.
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R #RELED
LREME: REMRIR RN ERAI0EM,

Arrow length: Sets the length of the arrow segments of the dimension’s shape. A negative arrow length
reverses the arrow direction.

EKLERR  1REMNE R REKE&ESMEES,
Extension line overshoot: Sets the distance from the dimension’s line to the end of the extension lines.

5| ik I

S |=EfE=t
B#: |1 NAER: |EE w
E: | [] User.Ecol V|

{B: WABE|ILTRRBETIIA,
MAIE : EEFRBISARERIAR (B, BERE) .
it B i SCAHIEE

Properties of text and graphics, including dimensions, can be edited in bulk using the Edit Text and
Graphics Properties dialog (Edit - Edit Text & Graphic Properties...).
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. # Edit Text and Graphic Properties oA X

Scope Filters
LI Reference designators Filter items by layer: Mrcu v
Values
Other footprint text items Filter items by parent reference designator:

Footprint graphic items Filter items by parent footprint library id:
Footprint dimension items
Selected items only
PCB graphic items
PCB text items

PCB dimension items

Action
(®) Set to specified values:

Layer: —leave unchanged - ~ [+ visible

Line thickness: | -leave unchanged - mm

Font: —leave unchanged —- w (vl Bold

Text width: —leave unchanged — mm [+ Italic

Text height: —leave unchanged - mm [+ Keep upright

Text thickness: | - leave unchanged - mm Center on footprint

Set to layer default values:

" Apply & Cancel « OK
SEEIISERR
SEE R ERS T 1ZTERAEREFELELNNR, NRSEEFEMAERE, MASEEARARRE,

iR PR T B ERSEEARERENN R, REUNKREAR BIEXIFERN T ISR (LR
R NEATRELBNNR, flgl, KEKFERFEATERNE, TREEERERERB) . IRSEEA
iFikes, PMECEIMNRIPIAENRETEIZN. WTFHEXAMENTFESs, @R, * REERFR, ? DEE
ABETFR,

BEHERR fFERIEERE LHNSR,

BRAIBTHENR ISR HERDEEREMSNFE, BT RREEREE ID fHiEWNR iHE R RHhEGIETEERIRN
FEL,

Selected items only filters to the current selection.
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BR{E

BIHEN KRR AT ATENEEREERIRE A FRHME, Bk RENEEE TLSEHRENERE, HEE
Wik RBRIEERME, SEMEEHHERENRIAME,

THAIRNXAMEALBIRE S --RISAE-- DIRBIEE, SEEILBIEFRARES, UEARERAETE
b, BHRRAIBEHRRIE=f "REAE" KT,

FrEmMBERRILIREH B,
B RAILYESE LHHE,

Text properties that can be modified are font, text width, text height, text thickness (KiCad font only),
emphasis (bold and italic), orientation (keep upright), and alignment (center on footprint). Footprint text
can also have its visibhility set.

Cleaning up graphics

There is a dedicated tool for performing common cleanup operations on graphics, which is run via Tools -
Cleanup Graphics....

. b 4 Cleanup Graphics v X

Merge lines into rectangles
Delete redundant graphics
Fix discontinuities in board outlines

Tolerance: | 2 mim

Changes to be applied:

© Cancel | Update PCB

The following cleanup actions are available and will be performed when selected:

Merge lines into rectangles: combines individual graphic lines that together form a rectangle into a single
rectangle shape object.

Delete redundant graphics: deletes graphics objects that are duplicated or degenerate.
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Fix discontinuities in board outlines: modifies the existing board outline to fix any discontinuities that
are within the specified tolerance.

Any changes that will be applied to the board are displayed at the bottom of the dialog. They are not applied
until you press the Update PCB button.

Rule areas (keepouts)

Rule areas, also known as keepouts, are board regions that can have specific DRC rules defined for them.
Some basic rules are available that will raise DRC errors if certain types of objects are within the bounds of
the rule area, but rule areas can also be used together with custom DRC rules to define complex DRC
behavior that only applies within the rule area.

You can add a rule area by clicking the @ button on the right toolbar ( ctrl + shift |+ k). Click on the canvas

to place the first corner, which will show the Rule Area Properties dialog. After configuring the rule area
appropriately, press OK to continue placing corners of the rule area. The rule area shape can be an arbitrary
polygon; click on the starting corner or double click to finish placing the rule area.

. # Rule Area Properties v~ X

Layers: Area name:
v/ I ecu
| [Xa¥

Bl - Adhesive rocked
-B.Adhesive Basic rules:
Bl paste v Keep out tracks
Bl G .raste v Keep out vias
F.Silkscreen v Keep out pads
B.Silkscreen Keep out zone fills
B Mask Keep out footprints
Bl e Mask
User.Drawings Outline display: Hatched A
-User.Cumments Outline hatch pitch: | 0.5 mm

| P |

= Cancel v 0K

The Rule Area Properties dialog has the following options:

The layers list determines which layers the rule area applies to. The area only appears on these layers and
the selected keepout rules only apply on these layers. At least one layer must be selected. By default, the
active layer in the editing canvas is preselected in the rule area layer list.

The area name field is optional and provides an identifier for the rule area. If it is provided, it is included in
DRC violation messages to make them clearer. It can also be used in custom DRC rules to identify a particular
rule area.
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The locked checkbox determines if the rule area should be locked. As with other objects, rule areas can also
be locked or unlocked after they are created.

Several basic rules are available to keep out various types of objects. The basic rules can be configured to
keep out tracks, vias, pads, zone fills, and/or footprints. If an object of one of the selected types is within the
rule area, a DRC error will be raised. Additionally, zone fills will automatically avoid a rule area if the rule
area is configured to keep out zones.

Even with no basic rules selected, rule areas can still be used to define specific areas in

NOTE .
0 which to apply custom DRC rules.

There are a few options for the outline display of the rule area. The area can be shown with a hatched
outline, fully hatched throughout the area, or with just the outline with no hatching. The outline hatch
pitch is also adjustable.

BiE

REZHOIRAILUET HBRMEIEE, A% LT ICRREEER "R BIE" RIEE (L) KBiIE, HWBIERITRALE
e, FRIFEFRSIBSRPH "HEIENNE" SXEREAH. HEBHNBIENRNENSH—TESWEE

7 SRR ')
B EPEGE 1 TEERB.
RIERESEE, SN ERB.

FBET.

WEBE & BRFHE(C) v HE(0)

L i

ERXTIHEERIER "BEUE" NAWBMBENTR, &EF "ME" MR FREERN RPBIMEM R B
R BTHENRR, @EF "FEER" SHERER THSIERICEMINER,

Locked items are displayed with a colored shadow around them. This can be customized in your color
scheme.

Groups

Groups let you treat multiple objects as a single object for the purposes of moving or rotating them. Each
object in the group will maintain its position relative to the other objects in the group. Groups can also have
a name, which is displayed in the editing canvas when the group is selected.
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Most types of objects in the Board Editor can be grouped: footprints, tracks, zones, graphic items, and even
other groups. Groups can contain multiple different types of objects at once.

To add objects to a group, select them, then right click and choose Grouping - Group Items. To remove all
items from a group, select the group, right click, and choose Grouping — Ungroup Items.

Once objects have been added to a group, selecting any of the objects will select the group as a whole instead
of the constituent objects. To edit a specific object within a group, first select the group, the right click and
choose Enter Group. Double clicking on a group also enters the group. When a group has been entered,
objects within the group can be selected and edited individually without affecting the other objects in the
group. To leave the group and stop editing its members individually, right click and select Leave Group,
select an object outside the group, or use | Esc .

There are several ways to modify which objects belong to a group. To remove objects from an existing
group, enter the group, then select the objects you want to remove, right click, and choose Grouping -
Remove Items. To add items to a group, first ungroup all the items from the group. This will leave the
group’s former members selected. Then add the new item to the selection and group the selection. Note that
without first ungrouping, this process would create a nested group: a new group containing the new item
and the entire original group, not just the items in the original group.
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You can also add or remove objects from a group in the group’s properties dialog. To open a group’s
properties dialog, press E or right click and click Properties.... The properties dialog lists the objects
contained in the group. To add an additional object to the group, click the < button, then click on the
desired object in the editing canvas. The object you click on will be added to the group. To remove an object,
select it in the list, then click the g button.

. 4 Group Properties oo X
Group name: | (SRS
Locked

Group members:

Rectangle on F.Silkscreen

Circle on F.Silkscreen

& Cancel " DK

The group properties dialog also lets you specify a name for the group or lock the group. Groups can also be
named or locked using the Properties Manager.

Aligning objects

The align tool moves a selection of objects so that they are all aligned with a reference object. There are six
different alignments to choose from, depending on which part of the objects you wish to align. Objects can
be horizontally aligned by their left, center, or right edges, or they can be vertically aligned by their top,
center, or bottom edges. Objects are only moved in one dimension, so objects stay in the same horizontal
position when aligned vertically, and vice versa. To align objects by a given edge, select the objects, then
right click and choose Align/Distribute - Align to Left (or another alignment as desired).

If the cursor is over an object in the selection, that object is used as the reference object. Otherwise, the
reference object is the object in the selection which is located furthest in the alignment direction, for
example the leftmost object when aligning by left edge, or the topmost object when aligning by top edge.
The topmost object is used when aligning by vertical center, and the leftmost when aligning by horizontal
center.
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After alignment

In the example above, R1-R4 are vertically aligned by their top edges, with R2 as the reference object. The
first image shows them before alignment and the second image shows them after alignment. In this case, R2
is the topmost object before alignment, so it is chosen as the reference object if the cursor is not over
another resistor. After alignment, the top edges of the resistors are at the same position, but the horizontal
positions of the resistors are unchanged.

Distributing objects

You can use the distribute tool to move objects so they are evenly spaced from each other (right click a
selection — Align/Distribute - Distribute Horizontally or Distribute Vertically). The two outermost
objects in the selection are not moved. This means the top and bottom objects when distributing vertically,
and the leftmost and rightmost objects when distributing horizontally. The remaining objects in the
selection are evenly distributed between the outermost objects and maintain their relative ordering. Objects
are only moved in one dimension, so objects stay in the same horizontal position when distributed
vertically, and vice versa.
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Before distribution

After distribution

In the example above, R1-R4 are horizontally distributed. The first image shows them before distribution
and the second image shows them after distribution. R1 and R4 are the leftmost and rightmost objects, so
they are not moved. R2 and R3 are moved so the horizontal spacing between resistors is equal, but the
vertical positions remain unchanged. From left to right, R1-R4 are in the same order that they were in before
distribution.

Arrays

KiCad has an array tool to create rectangular or circular arrays of objects (footprints, vias, graphical objects,
etc.). Two types of array are possible: Grid and Circular.
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. » Create Array W X

Grid Array | Circular Array il el A

Grid Array Size Keep existing reference designators

Horizontal count: | 5 * Assign unigue reference designators

Vertical count: 5

ltems Spacing

Horizontal spacing: | 2.54 mm

Vertical spacing: 2.54 mm

Grid Spacing Modifiers

Horizontal offset: | 0 mim

Vertical offset: 0 mim

Stagger Settings

Stagger: | 1

Stagger Type
* Hows

Columns

& Cancel + 0K

Grid Arrays are rectangular and are described by a horizontal count and a vertical count, which set the
number of columns and rows in the array, respectively. The horizontal and vertical spacing settings
describe the distance between columns and rows, while the horizontal and vertical offset settings describe
a shift applied to each row/column compared to the previous row/column.

You can create a repeating staggered pattern by choosing a stagger setting, which controls the number of
rows or columns that are offset before the pattern repeats. You can stagger by row or by column. For
example, if two staggered rows are selected, each row will be horizontally offset from the previous row by
half of the array’s horizontal spacing setting. Every other row will be placed at the original spacing and
offset. If three staggered columns are selected, each column will be vertically offset by a third of the array’s
vertical spacing setting. Every third column will be placed at the original spacing and offset. Offsets from the
stagger settings are added to the previous horizontal and vertical offset settings.
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. b 4 Create Array o X

Grid Array  Circular Array Pt bl et sl

i Keep existing reference designators
[tems to duplicate

. . . ®* Assign unigue reference designators
This is the position of the selected item, d q g

or the position of the group to duplicate
Ref point posX: | 144.275 mm
Ref point posY: | 107.55 mm

Circular array params

®* Set center by position

Set center by radius

This is the position of the center of the circle
defining the circular area to create

Center posX: | 0 mm

Center posY: 0O mm

Array radius,
from Ref point pos and array center:

Array angle,
from Ref point pos and array center:

Duplicate parameters

Angle: 0

[tem count: Fil

Rotate items:

& Cancel + 0K

Circular Arrays are described by a center point, an angular spacing, and a number of arrayed items. If set
center by position is selected, the center point of the array will be defined by the absolute X/Y position you
enter in center pos X and center pos Y. If set center by radius is selected, the center point of the array will
be defined by the array radius and array angle parameters, which describe the position of the array center
relative to the source object’s position. The source object’s position is displayed for reference as ref point
pos X and ref point pos Y.

The item count field determines the number of objects in the array, including the source object. The angle
field determines the angular spacing between items, with the center point at the center of the array. Positive
angles result in a counter-clockwise rotation relative to the center point and the source item, while negative
angles result in a clockwise rotation. An angle of 0 will result in a complete circle with objects evenly spaced
to provide the specified number of objects. If the item count is too small to create a full circle with the
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specified spacing between objects, the array will not be a complete circle. When rotate items is selected,
objects will be rotated around their origins as array sweeps around the center point. Otherwise, objects will
maintain the same orientation as the source item.

When creating an array of footprints, whether rectangular or circular, the Footprint Annotation settings
control how the reference designators will be set in the new footprints. This affects the linkage of the new
footprints to the schematic. If keep existing reference designators is selected, the new footprints in the
array will have the same reference designators as the source footprints, resulting in duplicated reference
designators in the board. If assign unique reference designators is selected, each new footprint created in
the array will have a unique reference designator automatically assigned.

Creating an array of footprints will result in multiple copies of the source footprint(s). If
you are using a schematic-based workflow, this will result in footprints that are not
represented in the schematic, so careful syncing between the board and the schematic will
be needed.

NOTE

After creating an array, the newly added objects remain selected (not including the original source object),
which allows you to easily delete the array if the parameters need to be adjusted.

Importing vector drawings

KiCad MA4HIX—ERERAE, Bfl] BRI 0FT, RABNIEEALRE ) \PA 22

NOTE  oim s BN EFE N EHRI ESOAY, Bl U T D,

Using reference images

KiCad supports displaying reference images in the canvas. These are background images that you can use to
help you lay out a board; they are purely for reference during the design process and are not included in any
fabrication outputs.

To add a reference image, use the E button on the right toolbar and select the desired reference image file.

Once the image has been added to the canvas, you can scale it by dragging the editing canvas or open its
properties dialog (| £ ) and set the scale explicitly in the Image tab. Here you can also Convert to Greyscale
if you wish.
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. + Reference Image Properties oS X

General Image

Position X: ‘ |12? mim
Position ¥': 103 mm
Associated layer: | [llF.Cu N
Locked
&) Cancel « DK

Reference images have an associated layer; they are shown and hidden along with this layer. The layer
initially associated with a reference image is the layer that was active when the image was added. You can
change the associated layer in the image’s properties.

Another way to hide reference images is with the Appearance Manager. You can show or hide all reference
images by toggling the visibility of Image objects in the Objects tab (€& button). You can also adjust the
opacity of reference images here.

M EIRRELE

Forward and back annotation are the processes for syncing schematic changes to the board and syncing
board changes to the schematic, respectively.

MEREEESEH PCB (EEFAHEE)

{EF "MRIZEE# PCB" TRNRIHERMRIZEE fRigss AL BB ERRER. TRIEERERTIEERRESRT
#HaIA IR - MREEESEH PCB (s ) KipEizI R, {RbAIMEMRERERRmERINE TR LAY ﬁﬁ\o

XTI EEEEA A EAE,

MEREEE# PCB 2iF IR HESMRIEEE PCB B/ E. EIHRAR KiCad R, M
NOTE HIIERNMERMRIZE RERPSEH S AR RBIRFEESRT, NECLREUEEAMRY
A7,

76



. 4 Update PCB from Schematic oo X

Options

|| Re-link footprints to schematic symbols based on their reference designators
Delete footprints with no symbols

vl Replace footprints with those specified in the schematic

Changes To Be Applied

Processing symbaol 'RCANZ01:Resistor _SMD:R_0B05_2012Metric'.
Processing symbol 'LED202:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LED203:LED_SMD:LED_1206_3216Metric'.
Processing symbaol 'LED204:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LED205:LED_SMD:LED_1206_3216Metric'.
Processing symbol 'LEDABRT101:LED_SMD:LED_1206_3216Metric'.
Processing symbaol 'RST_SW101 :kit-dev-coldfire:5W_PUSH_SMALL'
Processing symbol 'LED_RST101:LED_SMD:LED_1206_3216Metric'.
Processing symbaol 'R5201:Connector_PinHeader_2.54mm:PinHeader_1x01_P2.54mm_Vertical'.
Processing symbol 'LV101:Package_TO_SOT_THT:TO-92'.

Processing symbaol 'RCANZ02:Resistor _SMD:R_0805_2012Metric'.

|, IPUROIRI S — o ———— S T e T T T R B o L T W R T B o T B T Tl T T ol T IR e |

Show: [+ All [+ Errors o 'v| Warnings 7 [w| Actions (¥ Infos Save...

Close Update PCB
ZIENSTRSHHERNIEER L, FHYEFTNREEERERIBRIRE. THEENZ, BIEIRIIMEE
B EFRAPCEC R IR E,
Y§%¢ PCB #1THIL I 5 AHIEE B, fERmE 58 PCB L Al, PCB AEHUELL,
(RAILERE OB EER 2 RSPEEARERNER. FILUEMA RF... RINYEERIRSHRERSE P,
EI
ZIBEJITRTRIERIEIT A,
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_.;!;' + Update Schematic from PCB W
Options
|| re-link footprints to schematic symbols based on their reference designators
Update
[v| Reference designators l¥| Footprint assignments
[v| Values Met names
v Attributes | Other fields
Changes To Be Applied
Show: All [+ Errors o | Warnings o [v| Actions v Infos Save...
Close Update Schematic
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Option Description

Re-link footprints to schematic If checked, each footprint in the PCB will be re-linked to the symbol
symbols based on their reference that has the same reference designator as the footprint. This option
designators is incompatible with updating symbol reference designators.

If unchecked, footprints and symbols will be linked by unique
identifier as usual, rather than by reference designator.

Reference designators If checked, symbol reference designators will be updated to match
the reference designators of the linked footprints.

If unchecked, symbol reference designators will not be updated.

Values If checked, symbol values will be updated to match the values of the
linked footprints.

If unchecked, symbol values will not be updated.

Footprint assignments If checked, footprint assignments will be updated for symbols which
have had their footprints changed or replaced in the board.

If unchecked, symbol footprint assignments will not be updated.

Net names If checked, the schematic will be updated with any net name changes
that have been made in the board. Net labels will be updated or
added to the schematic as necessary to match the board.

If unchecked, net names will not be updated in the schematic.

NOTE BIBEFIE RS RAGEUSESHER, RERITHRUESEFIEERETH.

F CMP MFi# TR A#EE

BITM PCB fRigaR S CMP X4 (X - B - HEXE (.cmp) XH-...) HEREERESFSA (XHF -
A - HENEK...) , BALUSEENSEM PCB LR RIREE,

NOTE XM73EREERD W EERDEAEERFRINENR, 2iER "M PCB EHFRIEE" TERAHE,

BB EFIE

The Geographical Reannotation tool lets you automatically set the reference designators of footprints based
on their physical location on the board.

To run the Geographical Reannotation tool, use Tools - Geographical Reannotate.... This opens the
geographical reannotation dialog with options for how to perform the reannotation.
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. b4 Geographical Reannotation oo X

Options Reference Designators

< S S
n Y N

Based on location of: | Footprint

do SN

Round locations to: 254000 mm (1000.00 mils)

Reannotation Scope

All Front Back ® Sslection

Output Messages

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

Close Reannotate PCB

The Options tab contains settings for how footprint locations affect reannotation. The arrow diagrams
indicate which geographical ordering to use when reannotating. You can reannotate from left-to-right, right-
to-left, top-to-bottom, or bottom-to-top, and you can select whether to use a column-major order (go
through all footprints in the same column before moving to the next column) or row-major order (go
through all footprints in the same row before moving to the next row).

Geographical reannotation can either use the location of the footprint itself or the location of the footprint’s
reference designator. You can also select how much to round footprint locations before determining which
footprints are at the same X or Y position. Rounding to a finer coordinate resolution will result in fewer
footprints considered to be in the same row or column.

Finally, you can select which footprints to reannotate. You can reannotate all footprints on the board, all
footprints on the front or back of the board, or all footprints in your selection.
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. b 4 Geographical Reannotation v X

Options Reference Designators

Front reference start: | 1 Back reference start:
Front prefix: Back prefix:
Remove front prefix Remove back prefix

Exclude locked footprints

Exclude references:

Output Messages

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

Close Reannotate PCB

The Reference Designators tab contains options for how to allocate new reference designators. There are
separate settings for footprints on the front and back of the board.

Reference start controls the number for the first new reference designator on each side of the board. If no
start value is given for the back of the board, back side footprints will be annotated starting at one higher
than the last front side reference designator.

Prefix specifies a prefix string to insert at the beginning of each newly assigned reference designator. This
prefix will be inserted before any prefix that is already present. If the remove prefix option is selected,
footprints with the specified prefix will instead have that prefix removed instead of added. Footprints
without that prefix will not have not have any prefix added or removed.

If exclude locked footprints is checked, locked footprints will not be reannotated. You can also avoid
reannotating specific footprints by entering their reference designators as a comma-separated list in the
exclude references box.

When you click the Reannotate PCB button, footprints will be reannotated according to the selected
settings.
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NOTE

The Geographical Reannotation tool updates reference designators in the board, but not
in the schematic. After geographically reannotating the board, be sure to sync the updated
reference designators to the schematic by running the Update Schematic from PCB tool
with the re-link footprints to schematic symbols based on their reference designators
option disabled. If the schematic is not updated, reference designators in the board will
not match those in the schematic.
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DRC configuration

The severity of each DRC check can be configured in the Violation Severity section of the Board Setup
dialog. Each rule may be set to create an error marker, a warning marker, or no marker (ignored).
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List of DRC checks

The table below lists the design rules that KiCad checks and the default violation severity for each check. All
severities are configurable. Some design are only available through custom design rules.

Electrical DRC checks

These DRC checks look for gross electrical issues on the board such as shorts and clearance violations.
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Violation

Items shorting two nets

Tracks crossing

Clearance violation

Via is not connected or is
connected on only one layer

Track has unconnected end

Thermal relief connection to
zone incomplete

Description Default Severity

This violation occurs when copper items on Error
different nets collide with each other. If this is
intentional, consider using a net tie.

This violation occurs when tracks with different Error
nets cross each other.

This violation occurs when the distance between Error
two copper items with different nets is smaller

than the configured clearance for those nets. The

allowed clearance between two items can come

from the board-level minimum clearance, the net

class settings for each net, or from custom rules. To

see detailed information about the configured and

actual clearances between two selected items, run

the clearance resolution tool.

This violation is also reported when the distance
between two items is smaller than the configured
physical clearance for those two items. Physical
clearance constraints are not configured by
default; see the custom rule documentation for
how to configure physical clearance.

This violation occurs when a via is connected to Warning
copper objects on only one layer or is not

connected to anything. As vias are intended to

connect copper objects on different layers, this

may indicate that an intended connection is

missing.

This violation occurs when the end of a track Warning
segment is not connected to another copper object,

such as another track segment, a via or pad, or a

zone or copper graphical shape.

This violation occurs when a pad’s connection to a Error
zone does not have enough connected thermal

relief spokes. The minimum allowed number of

spokes can come from the board-level minimum

thermal relief spoke count or can be configured

with more granularity using custom rules.

This check counts automatically generated spokes
as well as manually drawn connections, so if the
pad and zone geometry prevent enough spokes
from being generated, you can manually add
additional connections using tracks between the
pad and the zone.
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Design for manufacturing DRC checks

These DRC checks look for issues in the board that may cause manufacturing problems.

Violation

Board edge clearance
violation

Hole clearance violation

90

Description

This violation occurs when the distance between a
copper object and the board edge is smaller than
the configured copper to edge clearance for those
items. For the purposes of this check, oval holes
(which are routed rather than drilled) are counted
as board edges in addition to any graphic items on
the Edge.Cuts layer.

The allowed edge clearance between two items can
come from the board-level minimum copper to
edge clearance or from custom rules. A negative
edge clearance allows objects to overlap with the
board edge. To see detailed information about the
configured and actual edge clearances between two
selected items, run the clearance resolution tool.

This violation occurs when the distance between a
hole (pad or via) and another copper object (pad,
track, via, or zone) is smaller than the configured
copper to hole clearance for those objects. Objects
are only considered in this check if they have layers
in common. The allowed hole clearance between
two items can come from the board-level minimum
copper to hole clearance or from custom rules. To
see detailed information about the configured and
actual hole clearances between two selected items,
run the clearance resolution tool.

This violation is also reported when the distance
between a hole and another object is smaller than
the configured physical hole clearance for those
two items. Physical hole clearance constraints are
not configured by default; see the custom rule
documentation for how to configure physical hole
clearance.

Default Severity

Error

Error



Violation

Drilled hole too close to other
hole

Drilled holes co-located

Track width

Description Default Severity

This violation occurs when the distance between a Error
drilled hole and another hole is smaller than the
configured hole to hole clearance.

Through vias, blind/buried vias, and through holes
in pads are considered drilled holes because the
holes are made with a physical drill bit, which can
shift or be damaged if other holes (drilled or
otherwise) are too close. Micro vias are not
considered drilled holes because they are drilled
using a laser, which is not affected by other nearby
holes. At least one of the holes must be
mechanically drilled in order to be considered in
this check.

Blind/buried vias are only considered in this check
when they share layers with the other hole.

Non-circular holes are not included in this check
because they are routed rather than drilled.
Routing is typically performed after holes are
drilled and with a stronger tool.

This violation occurs when a drilled hole and Warning
another hole are in the exact same location.

The same types of holes are considered in this
check as for the "Drilled hole too close to other
hole" check.

This violation occurs when the width of a track is Error
outside of the configured range. The allowed width

for a track can come from the board-level

minimum track width or from custom rules.

Note that an optimal track width can be configured
for each net class in the net class settings, which
sets a track width for the interactive router to use,
but it does not set a minimum and maximum track
width. No DRC violations will be reported for net
class track width settings unless a minimum and/or
maximum are configured using custom rules.

To see detailed information about the configured
track width for a particular track, run the
constraints resolution tool.
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Violation

Hole size out of range

Micro via hole size out of
range

Courtyards overlap

Footprint has no courtyard
defined

Footprint has malformed
courtyard
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Description

This violation occurs when a drilled hole’s
diameter is outside of the configured range.

This check represents the smallest hole that can be
drilled, i.e. the smallest drill bit size the
manufacturer will use. This check therefore
includes through vias, blind/buried vias, and
through holes in pads. Micro vias are not included
in this check because they are made using a laser
rather than a physical drill bit.

Board-level minimum through hole size can be
configured in board setup constraints. Board-level
maximum hole size, as well as more specific rules,
can be configured using custom rules.

This violation occurs when a micro via’s hole
diameter is outside of the configured range.

This check represents the smallest hole that can be
laser drilled and therefore only applies to micro
vias.

Board-level minimum micro via hole size can be
configured in board setup constraints. Board-level
maximum hole size, as well as more specific rules,
can be configured using custom rules.

This violation occurs when a footprint’s courtyard
overlaps with another footprint’s courtyard. A
nonzero clearance between two courtyards can be
configured using a courtyard_clearance
constraint in custom rules. A negative courtyard
clearance allows courtyards to intersect.

This violation occurs when a footprint does not
contain any graphic shapes onits F.Courtyard or
B.Courtyard layers.

This violation occurs when a footprint has a
courtyard containing non-closed shapes.
Courtyards may contain multiple unconnected
shapes without being considered malformed, as
long as each shape is individually closed.

Default Severity

Error

Error

Error

Ignore

Error



Violation

Solder mask aperture bridges
items with different nets

Copper connection too
narrow

Description Default Severity

This violation occurs when a single opening in the Error
soldermask exposes multiple copper items with

different nets. This can result in solder shorting the

two copper items during assembly.

This violation occurs when a copper connection Warning
necks down to a width that is narrower than the

configured minimum connection width. The

minimum connection width setting can come from

the board-level minimum connection width or can

be configured with more granularity using custom

rules.

Schematic parity DRC checks

These DRC checks look for differences between the schematic and the board.
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Violation

Duplicate footprints

Missing footprint

Extra footprint

Footprint attributes don’t
match symbol

Pad net doesn’t match
schematic

Missing connection between
items

Description

This violation occurs when the board contains
multiple footprints with the same reference
designator are in the board. It is not reported if the
footprints do not correspond to schematic
symbols, however (if the footprints only exist in
the board).

This violation occurs when a footprint is not in the
board but is expected based on a corresponding
symbol in the schematic.

This violation occurs when a footprint is in the
board without a corresponding symbol in the
schematic.

This violation occurs when a footprint’s Value field,
"DNP" attribute, or "Exclude from BOM" attribute
are set differently than the corresponding
field/attribute in the matching schematic symbol. It
also occurs when a symbol’s assigned footprint is
different than the actual footprint in the board.

Typically this is fixed by performing an Update PCB
from Schematic or Update Schematic from PCB
action to sync the fields and attributes, depending
on whether the symbol or footprint, respectively, is
correct.

This violation occurs when a net does not match
between a footprint pad and the corresponding
symbol pin. This can be because the symbol pin’s
net is different than the footprint pad’s net,
because the footprint pad does not have a
corresponding symbol pin, or because the symbol
pin does not have a corresponding footprint pad.

This violation occurs when two copper objects
with the same net are not connected on the board.

Signal integrity DRC checks

These DRC checks look for signal integrity issues in the board.
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Default Severity

Warning

Warning

Warning

Warning

Warning

Error



Violation

Trace length out of range

Skew between traces out of
range

Too many or too few vias on

a connection

Differential pair gap out of
range

Description Default Severity

This violation occurs when a trace in a differential ~~ Error
pair is too long or too short compared to the

configured minimum and maximum length for that

trace. The allowable trace length for different

traces can be configured using the length

constraint in custom rules.

This violation occurs when the difference between  Error
the length of a trace and the average length of all

traces being considered is longer than the

configured maximum skew for that set of traces.

For calculating the skew of a differential pair (two

traces), the skew therefore is calculated as half the

length difference between traces.

The allowable maximum skew for a set of traces
can be configured using the skew constraint in
custom rules.

This violation occurs when the number of vias Error
assigned to a net is too low or too high compared

to the configured minimum and maximum for that

net. The allowable via count for different nets can

be configured using the via_count constraint in

custom rules.

This violation occurs when the gap between the Error
two traces in a differential pair is too small or too

large compared to the configured minimum and

maximum for that differential pair. The gap is only

checked on coupled (i.e. parallel) portions of the
differential pair.

The minimum and maximum allowable gap for a
differential pair can be configured using the
diff_pair_gap constraint in custom rules.

Note that an optimal differential pair gap can be
configured for each net class in the net class
settings, which sets a gap for the differential pair
router to use, but it does not set a minimum and
maximum gap. No DRC violations will be reported
unless a minimum and/or maximum are configured
using custom rules.
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Violation

Silkscreen overlap

Silkscreen clipped by solder
mask

Silkscreen clipped by board
edge

Text height out of range
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Description

This violation occurs when a silkscreen object
intersects another silkscreen object, which may
affect readability. This check does not apply to
silkscreen objects within the same footprint.

The allowable distance between silkscreen objects
can also be set to a nonzero number to enforce a
silk to silk clearance using the board-level
silkscreen minimum item clearance or using
custom rules. A negative silkscreen clearance
allows silkscreen to intersect other objects.

This violation occurs when a silkscreen object
intersects a solder mask opening. This may result
in silkscreen printed on bare copper or substrate.
Board manufacturers may also discard any
silkscreen that does not have solder mask
underneath. Such outcomes could affect board
assembly as well as silkscreen durability and
readability.

This violation occurs when a silkscreen object
intersects a board edge, meaning that part of the
silkscreen is outside of the board area.

The allowable distance between silkscreen and the
board edge can also be set to a nonzero number to
enforce a clearance to the board edge using the
board-level silkscreen minimum item clearance or
using custom rules. A negative silkscreen clearance
allows silkscreen to intersect other objects.

This violation occurs when a text object’s text
height is outside of the configured range.

Board-level minimum text height can be
configured in board setup constraints. Board-level
maximum height, as well as more specific rules, can
be configured using custom rules.

Default Severity

Warning

Warning

Warning

Warning



Violation

Copper zones intersect

Isolated copper fill

Footprint is not valid

Padstack is questionable

PTH inside courtyard

NPTH inside courtyard

Description

This violation occurs when copper zones with
different nets collide with each other, shorting the
two nets.

This violation occurs when part of a copper fill is
not connected to any other copper items with the
same net. This is also referred to as an island.

This violation occurs when a footprint’s net tie
group contains a pad that doesn’t exist in the
footprint, or when a pad is in more than one net tie

group.

This violation occurs when a footprint pad has
unusual settings that are probably a mistake. The
settings that are checked are:

o Plated through holes without copper pads on
any layer

e Pads with inappropriate properties, such as
through hole pads with the BGA property

o Connector pads with solder paste
o SMD pads with copper on both sides

» SMD pads with copper on the opposite side
from the corresponding solder mask opening or
solder paste

» SMD pads with no copper on outer layers

o Plated through hole pads with no copper
annulus around the hole

o Plated through hole pads with hole partially or
fully outside of the copper

o Potential issues with solder mask clearance
» Pads with negative local electrical clearance

o Pads with an excessively large corner
chamfer/radius

This violation occurs if a footprint’s plated through
hole pad is within the courtyard of another
footprint.

This violation occurs if a footprint’s nonplated
through hole pad is within the courtyard of
another footprint.

Default Severity

Error

Warning

Error

Warning

Warning

Warning
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Violation Description Default Severity

Footprint not found in This violation occurs when a footprint in the board  Warning
libraries isnot in an active library in the global library table

or the project-specific library table. This can be

because the footprint’s library does not contain the

footprint, the footprint’s library is not listed in

either library table, or because the library is listed

in a table but is disabled. As a consequence, you

will not be able to update the footprint from the

library or compare changes between the board and

library versions of the footprint.

Footprint doesn’t match copy  This violation occurs when a footprint in the board  Warning
in library is different than the library version of the
footprint.

You can compare between the board and library
versions of the footprint using the Compare
Footprint with Library tool. If desired, you can
update the board footprint to match the library
footprint.

Through hole pad has no hole = This violation occurs when a through hole Error
footprint pad does not have a hole.

DRC report file

An DRC report file can be generated and saved by clicking the Save... button in the DRC dialog. The file
extension for DRC report files is .rpt.An example DRC report file is given below.
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** Drc report for pic_programmer.kicad_pch **
** Created on 2024-11-02T15:54:52-0400 **

** Found 4 DRC violations **
[starved_thermal]: Thermal relief connection to zone incomplete (layer bottom_layer; 1
spokes connected to isolated island)

Local override; error

@(223.5200 mm, 138.4300 mm): Zone [GND] on bottom_layer

@(175.2600 mm, 68.5800 mm): PTH pad 8 [GND] of P3
[starved_thermal]: Thermal relief connection to zone incomplete (layer bottom_layer; zone
min spoke count 2; actual 1)

Local override; error

@(223.5200 mm, 138.4300 mm): Zone [GND] on bottom_layer

@(207.8990 mm, 118.1100 mm): PTH pad 5 [GND] of U5
[starved_thermal]: Thermal relief connection to zone incomplete (layer bottom_layer; 1
spokes connected to isolated island)

Local override; error

@(223.5200 mm, 138.4300 mm): Zone [GND] on bottom_layer

@(125.7300 mm, 111.7600 mm): PTH pad 10 [GND] of U2
[starved_thermal]: Thermal relief connection to zone incomplete (layer bottom_layer; zone
min spoke count 2; actual 1)

Local override; error

@(223.5200 mm, 138.4300 mm): Zone [GND] on bottom_layer

@(118.1100 mm, 111.7600 mm): PTH pad 13 [GND] of U2

** Found 0 unconnected pads **
** Found 0 Footprint errors **

** End of Report **
Board Statistics

The Board Statistics dialog shows a summary of the board’s contents, including the number of components,
pads and vias; each by their own types as well as the overall board size.
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DR Board Statistics A X

General Drill Holes
Components Pads
Front Side Back Side  Total Through hole: 149
THT: 3 0 3 S5MD: 996
S5MD: 151 76 227 Connector: 0
Unspecified: 18 18 36 NPTH: 4
Total: 174 94 268 Total: 1149
Board Size Vias
Width: 80.0000 mm Through vias: 416
Height: 49.0000 mm Blind/buried: 0
Area: 3906.2472 mm? Micro vias: 0
Total: 416
Subtract holes from board area
Exclude footprints with no pads
Generate Report File... Close

METH
MEBTBIFIRE PCB LNE R EATIEBNAENE, EWEZIR, BrEmalIE=N 49 EtR, SEA
REEGE cerl + shift + v, —BEZTEHEHE KRERIRENEER, RERRERUSTRNE,

METERFAREXAETHIRENE, LTREHIEMNERIHEZTEL T ENRSHE

NOTE o SolRSe R A TR AR TRE, BEARTRETE,

BHTER

EfRT BT PCB PERNA, TENS. HERFERAMERXA, HizT B3 —TERIXAR, ERSHEHRK,
FHHETFEEEXANPOMIE, ERNXAEESRET. ERINETEZHH (@) BBtz R,
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BB » Find v X

Search for: ‘ | Find Next

Match case Words Wildcards  [+] Wrap | rind Previous

; . .
|+| Search footprint reference designators Restart Search

| search footprint values

- Close
|| Search other text items

[+| Search DRC markers

[+| Search net names

EXRTIRA/UTER:
ERA/NE | EFEREENKNEHZ,

KB YEEN, ERIYR5 PCB AR REMETE, LAREER, MNRERIER PCB A— TR KAIEMN—
73, ERIITE,

WECRY | AN, BREMTUUEERIEPER, ? CEREFETEN, * DEEIHENTR., BI85, LtF
XTIEIE, ARIREIEPDIEELER @ 1858 abc* YPUELF RIS abed, {BIEER abc MAR,

Wrap: 0, ERERGAEIARE— T TR OIS —T AT,

BRAENS | EFEREEMERATHERAS.

BRNEE: ERERESNERATHRETR.

BRAMMAME : £FEREENERATHEMANE, SBEERXAURER T ENNS 2 AIEERTE,
185R DRC #Rig: EFIEREEREATRER £ ER DRC FRICHIEAHER,

Search net names: Selects whether the search should apply to the names of nets in the board.

HERER

The search panel is a docked panel that lists information about footprints, zones, nets, ratsnest lines
(unrouted segments), and text from the PCB. You can optionally filter the list based on a search string. When
no filter is used, all items in the design are listed in the corresponding tab.
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010/0/0101010/0] >
R

{0.0/0J0/Q/ 0"} 01O}
01010 OO [OIOTO0LOLO

NEIF

(]
Q
Footprints Zones Nets Ratsnest Text
Reference Value Layer X Y
u10 BT812 top_copper 335.4070 mm -76.3270 mm
un S5933_PQ160 top_copper 141.6050 mm -129.4400 mm .
u12 SIM4X32 top_copper 234.3150 mm -108.5850 mm
u13 SIM4X32 top_copper 234.3150 mm -126.3650 mm
u14 SIM4X32 top_copper 234.3150 mm -117.4750 mm
u15 SIM4X32 top_copper 234.3150 mm -90.8050 mm
Rotation Footprint: Package_QFP:PQFP-160_28x28mm_P0.65mm Doc: PQFP, 160 Pin (http://www.micr i /index.php?opti _docmar k=doc_dov
-90 3D-Shape: ${KICAD6_3DMODEL_DIR}/Package_QFP.3dshapes/PQFP-160_28x28mm_P0.65mm.wrl Keywords: PQFP QFP
utosave-video.kicad_pcb' saved. Z1.66 X 355.9556 Y -103.0478 dx 355.9556 dy -103.0478 dist 370.5715 grid 0.0254 mm

Items are filtered based on their properties: footprints are filtered by their reference designator and value,
zones by the zone name, net and ratsnest items by the net name, and text (text, textboxes, and dimensions)
by the text content. You can sort the filtered results in ascending or descending order of the value in a

particular column by clicking on that column header.

Filters support wildcards: * matches any characters, and ? matches any single character. You can also use
regular expressions, such as /footprint value/ .

The displayed information depends on the item type. In addition to the item’s name and/or value, physical
items (footprints, zones, and text) list their layer and X/Y location. Text also displays the type of text object
(text, textbox, or dimension.) Net and ratsnest items list their net name and net class.

When you click an item in the search panel, the item is selected in the editing canvas. Double-clicking an item
in the search panel opens its properties dialog (for net and ratsnest items, the net classes dialog is opened
instead).

Show or hide the search panel with View - Show Search Panel or use the ctrl + 6 shortcut.

SDEESR

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. Show the 3D Viewer with View - 3D
Viewer or use the Alt + 3 shortcut.
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l * 3D Viewer v oA X
File Edit WView Preferences Help

B PR TAAA kK L 22 B et d (@[

Appearance

Il © Board Body
[ o)
W&scu
@ Adhesive
M & solder Paste
@ FSilkscreen
@ B.Silkscreen
W S FMask
W O BMask
@ UserDrawings
@ usercomments
W & userecol
W © UserEco2

@ Through-hole Models
& sMD Models

@ virtual Models

© Models not in POS File
& Models marked DNP
Z° Mede| Bounding Boxes

@ values

@ References

@ Footprint Text

/ Off-board Silkscreen

@ 3D Axis
Background Start
B Background End

Use board stackup colors

Presets (Ctri+Tah):

- ~

Viewports (Shift+Tab):

—_ ~

Last render time 4 ms dx-1.37 dy 0.43 zoom 1.00 %

NOTE X4 3D WAL (AR EF HBR DECEIFE B, TR 3D RELF S,

KiCad tmEEFRITFSHELZE A ENCIREEN M4, A, JEREAREIS—TEEHEA

NOTE  oorrmysD BRUMBS(E, LIEBEISSRONE 3D 127,

M 3D ME

B Shess 3D B, RARRT, XERBREFD, EaLiETTEHMEITR LR  space
DR EENBEBRIR LR, IRNBEINREERARG/ MEIE, BE corl RHAEATFBIE, BE shift
RNA ETERBAE, ERERDRENEAIUTEIE,

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

=a
bk

m

2 PCB w4877 3D EEAMAMTIFR, 7 PCB HFEFTER—THERMETE 3D EEHFTERET XTI o
THEIBRILTE RFRE - MFRE... - 3D E58H - CAPERE - EEEG hif%,

Appearance Manager

The Appearance Manager is a panel at the right of the viewer which provides controls to manage the
visibility, color, and opacity of different types of objects and board layers in the 3D view.

Each layer or type of object in the list can be individually shown or hidden by clicking its corresponding
visibility icon. PCB layers can have their colors customized; double-click on the color swatch next to the item
type to edit the item’s color and opacity. To use the colors selected in the Board Setup dialog’s Physical
Stackup editor, enable the use board stackup colors option.
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You can save an appearance configuration as a preset, or load a configuration from a preset, using the Preset
selector at the bottom. The | ctr1 + 1ab hotkey cycles through presets; press | 7ab | repeatedly while holding

ctrl to cycle through multiple presets. Several built-in presets are available: "Follow PCB Editor" matches
the visibility settings in the PCB editor, "Follow PCB Plot Settings" matches the visibility settings selected in
the Plot dialog, and "legacy colors" matches the default 3D Viewer color settings from older versions of
KiCad.

Finally, you can save a viewport for later retrieval using the Viewports selector at the bottom. You can
quickly cycle between saved viewports using shift + Tab ; pressing Tab  repeatedly while holding ' shift will
cycle through multiple viewports.

Fi 3D BEERERER

WEIH 3D MET LR 3¢ - SURIEEISH R PNG... X HYFIMESEHRD JPG..., BIEFFENEGISET, SHEHR
Eh—TER. tLAILA E 250, o 4wsR - E§ 3D BRI AT E S FIBIBENAR

3D EERE—THARTRER, TERLENAEERFERNYIE S eSS RERIR, HEBEEHA
SEMERIE, BUTEERIRE | ANNEHREN, FLUERE., @ﬁﬂ@fﬁ%ﬂ, K& RASE . ek ke
W BEER, ENSEEERT, 3D MESHtESSF 28T,

BEFIEMERAT, SEAEEEAEAIRRER, B MR - FFQE.. - DEES hiF,
3D EEFEH

WZERETEEL ER T BA=12HE,
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Reload the 3D model

Copy 3D image to clipboard

Render current view using raytracing

Redraw

Zoom in

Zoom out

IONSORPCRGI. ANaFaE o

Fit drawing in display area

Rotate X clockwise

i
7]

Rotate X counterclockwise

N
w2

Rotate Y clockwise

Rotate Y counterclockwise

Rotate Z clockwise

Rotate Z counterclockwise

Y N = =

Flip board view

ri_'l

Pan board left

Pan board right

Pan board up

Pan board down

Enable/disable orthographic projection

e 3§ 1

Show/hide the Appearance Manager

&M E

The Net Inspector allows you to view statistics about all the nets in a board. To open the inspector, click the
E icon at the top of the Nets section of the Appearance panel, or select Net Inspector from the Inspect

menu.
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PSS X

e | S 0 RS
[ sakds: BE v
e i mas SiE EARE wERE 4
001 f8MH-0UT 2 0 0.0000 mm  15.7667 mm
002 FACK 2 0 0.0000 mm 119103 mm
003 SAUTORD- 2 0 0.0000 mm  15.6008 mm
004 /BITO 2 0 0.0000 mm 12,7367 mm
005 /BIT1 2 0 0.0000 mm 22710 mm
006 /BIT2 2 0 0.0000 mm 12,1665 mm
007 /BIT3 2 0 0.0000 mm  9.2099 mm
008 /BIT4 2 0 0.0000 mm 24378 mm
009 /BITS 2 0 0.0000 mm  13.0082 mm
10 /BITG 2 o] 0.0000 mm 10,7222 mm
o1 /BITY 2 1 1.53450 mm 247567 mm =,
< >
+ B

"=

REMEINRPH—THESEBER LERERZME, REIIGADIFETIRZIIN LT IRETERF,

The Group By field allows you to combine different nets together and view the total length of the combined
nets. For example, if you have two nets named DATAO and DATAO_EXT, using a Group By value of DATAO*
will create a group containing both nets. More complicated groupings can be created by changing the Group
By mode from Wildcard to RegEx (regular expressions). The substring (Substr) variants of the Group By
mode will create groups for each set of nets that matches the pattern differently.

B0, wNREAE U1D+, UID-, U2D+ A1 U2D-, 734AET UD @R TICEAEN TS, SIE—T8
—RJ4E U*D, BT FRERNT, SIYEERMENE TS, BIEM TARMLE: U1D & U2D,

BRI A AT ER—THEMMRE (RAESAETL) RIANHE, SAKE B TEANEEE (R
ERIFUERIWMTRE ) . BRAIFER, TARKESTIAMRMUEERNEESE, HEKE ER—TMEHHR
BMEMNEAKE, FEEREINEN, RBEHKE 257 MEPREIREIREN “REREEKE B2,

Differences between Net Inspector and Length Tuner

The Net Inspector may report different net lengths than the length tuner, because the two tools have
different purposes and calculate track/net lengths differently. In short, the Net Inspector sums up the total
length of each track segment and via on a net, while the length tuner calculates the effective electrical length
of a path between two points on a net. The specific differences are as follows:

¢ The Net Inspector reports track length as a simple sum of the length of each track segment on a net. The
length tuner calculates an effective electrical length of a net, which includes optimizing paths through
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pads to calculate the shortest possible path.

If a routed net has a branching topology, the Net Inspector total includes the length of each branch in the
total. The length tuner calculates a point-to-point length; if there are any branches, the length tuner will
stop at the closest branch and report the length up to the branch.

The Net Inspector always includes the effective via height in its via length and total length calculations. If
a via connects to traces on both the top and bottom layers, the full via height is included in the length
calculation. Otherwise, only the stackup height between the connected layers is included. The length
tuner calculates effective via height in the same way as the Net Inspector, but via height is only included
in the length calculation when the use stackup height setting is enabled board constraint settings. If the
setting is disabled, the length tuner will not include vias in its calculations at all.
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4 Rt

KiCad RIDVERFIS HZFARES TR, XEAHE PCB MISASRAGRIEORER, ZIMRERTEX AR
BT ARESOFHE, SERLEOSE2EEFHE PCB MENRE IR, RO S S LR TN
BHNHNTE, LENRESIVHRIUASMISIISE PCB /12D 4E, FTENTHEERIFIRIT PCB FIME & XS 2D FTE]
Ml Lo

HlEH LTS E

KiCad uses Gerber files as its primary plotting format for PCB manufacturing. To create Gerber files, open
the Plot... dialog from the File menu, or select Gerbers (.ghr)... from the Fabrication Outputs section of the
File menu. The Plot dialog will open, allowing you to configure and generate Gerber files.

=5 5
£FER:  Gerber v~ EHEZE: |plot_files/ ™

22EE SAER

top_copper [ sesEniEimnat= sEflAmIC: =
bottom_copper eBizrE SRR 141
[JFr.adhesive

[ e.Adhesive LS seSE b=Ga
EFE'FF'_E“E (EskesimsnETes (] SR S R

Paste

F.Silkscreen [IEfE=E s Edge.Cuts 2 Higss|

B.Silkscreen Osies s S e

F.Mask

8.Mask WES et TR A EEEESE
[]User.Drawings

[JUser.Camments Gerber IR

[]UserEcol ()& Protel it S WHRIER: 46, B4 mm

[JUser.Eco2

Edge.Cuts 455 Gerber TS T EN X2 8 (B

[IMargin [ SR E R 22 ) AIEREEE

F.C d

EH.F?JT:M CIZE%E (Aperture) 2= (T3S
EHEs

B [frE MEE e ME: G [VEE MEE BE.
1547 DRC... s A EEETLTH.

LR EHETR
SaR: KERER CERNS—TEEIRTEAREM. RRANERSRSRAHIR.

Plot on All Layers: Selected layers will be included in the plot for each layer selected in the include layers
list. The additional layers are plotted on top of the base layer. You can reorder these layers using the arrow
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buttons at the bottom; items that are lower in the list are plotted after (on top of) items that are higher in
the list.

MEER: EEITNXANREFUE, NRIZENEE, NERENTFIEEREIEN.

Plot drawing sheet: If enabled, the drawing sheet border and title block will be plotted on each layer. This
should usually be disabled when plotting Gerber files.

SEHRE: NREA, S THENEFRISLHTEEMERNEAE L CRIFRERENTERA IIEEEER).
£HMS : MREA, STHRAMISFRISSHIEEMEIHEME L GRIFRETENZ R NIEHREER).

Plot footprint text: If enabled, text fields in footprints will be plotted on whatever layers they exist on
(unless the field visibility is disabled for a specific footprint). Disabling this option also disables the plot
footprint values and plot reference designators options.

SEHLHIATIRE/NS : WRTH, IYETPENERENNUS, BEER—LEFRe ISR,

ERBERELLHIRA (Edge.Cuts) : HIRGSH, Edge.Cuts(FREHRIAE) BRI AMBIFIEEME. BEEHIH
EEEE, TRIERENTFEFSIENERERZD,

HEE LMEEESE: WREM, HE (FFab, B.Fab) B LMHERRNLH HRERILE, MARBRIE
Ko

SFHREREXE : EAE, SEERRL RSB QNSRS EHEE), WRBANEDR, LHEmHa
HEANIER !

HFARIC: T Gerber IARILEIRT, AIUEREIFAINIBLHIRE, HFIRCAIBURREFLAISIFRR ST (B
%) g2, AR WIRT eI,

AR S FEHE 11 G TERR TS, HILUREFTHILM, BaMErigEaEie BLAESEERNTIE AN,
LERT . WTFRELELERT, BRNFKTERRLFIRNE (BEER) .

HERGF/IEBCHRR : GHE, 4S53R R ISR B IEIRRER PR BN/ RR, AR, &
RIS EEN RS (EHERE L/A),

RELE: WTREELERT, REMEDNERHSK TR,

2R NTFREELFRE, TRESSAHRENNAER, AERT, SAHBRBIRINENNZEEXESLHIE
2, F7 PCB PN RINIERE TEHXE,

ARVFEAEN : IREH, FFNFEEERE (FMask, BMask) EASHER, WREMA, SFNGHRERE (&
H) B,

NOTE KiCad AZFHEEEFHEHIRE, T FEHRERERIERRI(—RR_ ERIFAEIE L),

Gerber IR

{5 Protel XY B® : BAE, £HIM Gerber 3X4HSHFERET Protel (.GBL. .GTL &) WX B&fma.
WEAR, YR .gbr B BB,
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4B Gerber fEWI 4 : FFE/E, Gerber {EMLSHE (. gbrjob) S54EA Gerber X4 —i#E4 M, Gerber {Fl 314
= Gerber IS B, SFEX PCB BE. MRFIXRELEIER. BX Gerber TEXXHMNEZEE, i5ih0)5E
£ : Ucamco Mg,

Subtract soldermask from silkscreen: When enabled, silkscreen will be automatically removed from
board areas that aren’t covered by soldermask.

ARET : BEMIRELTIN Gerber A HHITRAEL T, EEOTHIGIER, 7REMOITNIILEAIEERE.,

SR BRI X2 18T : BAE, LFIM Gerber MAHSHEMA X2 81, EPRITEEXMERMEMT BEUAHER. I
BN RES R LIS ARIIAMR CAM SRR E,

ISMREY : BHE, 4HH Gerber XHYIERATE CAM REPRERITHINKRER, A X2 BIUER
B, HWESIHERERIETE Gerber XHH,

BRARR : GAE, FAERREGLTINET, MARERLRR, WRERNETHELISHERNATEIEN
HEHFEN CAM RIG5RE,

Postscript &R

GARGREL ¢ PRI B BRAR S FR R ARG AR 4R LRI PostScript SUAFHRRIAER, FAREIR X F1Y LUEIRFRIERT
SRR RIER/B, XEREETLFRA E PostScript #itHi& & RRUGEMELLGI, ASCERASHART LU,

TLEBEERIE : 7E4at) PostScript SRS, Mk, SAMBRRKNRTHRN (L, WRBHM) —T2ER
#, X TREAATLE PostScript #HiR EHHIER, USSIUSHRILLGIE L,

SEHl A4 ¥t : SRR, HEMRY PostScript MY R A4 Ku)\, BN KiCad BBEEMSIHK/VAE,
SVG &I

BE  FHHERZ D T BB REF BT,

Output mode: Controls whether the generated SVG file is in color or black and white.

DXF &5

FFERRENCRSLE: DX S RNEFAARSERE, MY KiCad BERFEERE (25)
A4 HIE] DXE Xt [BRILETTS, SEHERMNNIE, RELERN, SE5ERNTROL GHERRYN
ERETEE RN DXF SRR 0,

8/ KiCad FLEHIMAE : GAG, KiCadigitr PRI AISHLLHIRMERKICad AARER, AR, XAHER
DXF XAWREH, SEHERRENTFE, FEARZUS KiCad BEikHFmESRT ERMTEERANMZENANE
o

SHBAT : HENYE DXF XKHHERNER, BFDXFRIVUEBEENRURS, (RUEASREER MR
(ERFIERFR IR E R o

HPGL I
BUAERS « EHIFATFRIZRIFEMNLERINER,

PDF options

Output mode: Controls whether the generated PDF file is in color or black and white.
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Generate property popups for front footprints: When enabled, interactive popups will be added to the
generated PDF containing part information for each footprint on the front of the board.

Generate property popups for back footprints: When enabled, interactive popups will be added to the
generated PDF containing part information for each footprint on the back of the board.

WAL

KiCad can generate CNC drilling files required by most PCB manufacturing processes in either Excellon or
Gerber X2 format. KiCad can also generate a drill map: a graphical plot of the board showing drill locations.
Select the Drill Files (.drl)... option from the Fabrication Outputs section of the File menu to open the

dialog:
SERREETLITM X
ST »
SETL ST SRS nmE
® Excellon @5 sEkEE: 317
i E2E ;0
S RTINS O #TL/mE RS L% HoRE o
Ik (PTH) AHESE(L (NPTH) FLEEZR i L
PEEITLESTAS LB L 0
#4.: 0
® EEEASS (5D Omm
O EREmsES ®©=T
() Gerber X2 FaoE
@ s eEs
RETER Ozisses
OHeaL OzEEss
®) PostScript OmEs
() Gerber
(O DXF BE:
CISVG
) PDF
=]
SRR R | 2E SRR

WS ERERTFERMS ARG SAMZ AL, NREA—THEWNERE, NYSENFIEERN.
LGB ¢ IR RE Excellon $5FL3244 (KZ2#X PCB #l &S8R E)iT 2 Gerber X2 314,

BRY Hi: 3T Excellon XfF, ERERHERY WAIR, HHEHE=75HE PCB i, BEANERZED, X2
J773EE S HIE PCB RIFA iR,

BuISFSk: T Excellon ¢, EEREWHERIE L, MARTEINMGL, BRIEFERER, SNARE
FRILEET,

PTH (FE$87L) fl NPTH (FEER#7L) HER—3HH : BUABRT, SEM TAREH Excellon S 4H4E AR B B FLAIFE
BiEfL. BAENGE, IR TXHYESHRIETX . RIFFIEHENR, BNARRGBIHED,

WEFLEFRT, : EFIBELLTE Excellon $5ALXHHPHIRTAR. FARE ERAHENT WFASHHIEHHE
ERR, SIRFNEHER, BNEE EREAMIRIRE,
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BRESHHIBEY « LR e ehFLAREYATH AR T,

AR | BRI RAITRR, B ISERE LANINTERR, #HHA/BBSUERR I EARERIZTHE
RERIR o

LN | EEFHFLAMTAIR TR,
FHUEIN 125 Excellon $5FL3APHFHIRT. BRIEGHSRIRZ I AR FE—TIEIR,

IPC-2581 files

IPC-2581 files are XML files that contain complete fabrication and assembly data for a board design. If your
manufacturer accepts IPC-2581 files, these can replace Gerber files, drill files, and component placement
files. To create an IPC-2581 file, select IPC-2581 File (.xml)... from the Fabrication Outputs section of the
File menu.

BB » Export IPC-2581 v X

File: ‘ /StickHub.xm [ ]

File Format BOM Columns
Units: Millimeters v Internal ID: Generate Unigue
Manufacturer P/N: | Omit W
Precision: 3 - +
Manufacturer:
Version: C W
Distributor P/N: Omit A

Compress output
Distributor:

Close Export

Units: Choose the units for the generated file.

Precision: Choose the number of digits after the decimal point for numbers in the generated file.
Version: Choose the IPC-2581 standard version (B or C).

Compress output: If enabled, the generated file will be compressed as a ZIP file.

Internal ID: Choose the footprint field to use for the BOM’s internal ID column. This can be a generated
unique ID or set to any footprint field in the design.

Manufacturer PN: Choose the footprint field to use for the BOM’s manufacturer part number column. This
can be omitted or set to any footprint field in the design.

Manufacturer: Choose the footprint field to use for the BOM’s manufacturer column. This can be omitted
or set to any footprint field in the design.

112



Distributor PN: Choose the footprint field to use for the BOM’s distributor part number column. This can be
omitted or set to any footprint field in the design.

Distributor: Choose the footprint field to use for the BOM’s distributor column. This can be omitted or set
to any footprint field in the design.

i =l 88 s

Component placement files are text files that list each component (footprint) on the board along with its
center position and orientation. These files are usually used for programming pick-and-place machines, and
may be required by your manufacturer if you are ordering fully-assembled PCBs. To create placement files,
select Component Placement (.pos, .gbr)... from the Fabrication Outputs section of the File menu.

A footprint will not appear in generated placement files if the "Exclude from position
files" option is enabled for that footprint. This may be used for excluding certain
footprints that do not represent physical components to be assembled. You can also
optionally exclude DNP components, depending on your manufacturer’s requirements.

NOTE

SRS X

EHER: -

. BT g

® ASCII O&ET ® MENEEASHTT it
(Csv (®) mm ) Bl

O Gerber (Z21%)

[ EskR e

L #HeEaRiESrfais
BEEERDIEE

FERSA/ EENES

BHER

T [RrE Mg A V== G [VEE MER B

SRS Fia

Format: Choose between generating a plain text (ASCII), comma-separated text (CSV), or Gerber X3
placement file format.

BT ARSI T BRI B,
X EERNEBRIEENSENEERE RSB, TRER—TEHMENNM.
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RAESMD H{ 1 GHE, YRBIERE SMD FIERMUNTR, E5ENEEEBRR, UHERESRIYIE SMD
FIERNAHBRTEZE S 2 Mo

BHERFTETEEFURENEE | SN, IRIRISEMBIFE, BEEFIEXENZER SMD, tITMISHG
SRBEER.

Exclude all footprints with the Do Not Populate flag set: When enabled, footprints will be excluded from
the placement file if they have the Do Not Populate attribute set. Check with your manufacturer to
determine if DNP components should be included or excluded from the position file.

TIEREBGALKE: YT Gerber WEMNH, HEHIREIRAIERES T SHERENELIES.

SEREF/ IR : BAE, STHAIETEN FREERIGTIREWIL/BECRR. FAR, ZESHEN
FRARR (ELA).

Use negative X coordinates for footprints on bottom layer: When enabled, the X coordinates will be
flipped (negated) for footprints on the bottom layer.

HERIEKL

KiCad & AJAMEB BEHRIZITH A A ET R &5 344, TPC-D-356 RIRSEAIELE S (BOM), XEHHRTVEERIED
BREIN,

FTE]

KiCad RJLAERIS 43 8 ch RO TEMR RIS B BRAR AR B F TENBIAROEF TEIN Lo

$TED p4

BEEHE prizi 1]

HE: IT=ZE: BLE: | Ba »

Desdvesve 2 c L

bottom_copper B.Adhesive L TEmafER RS
F.Paste [ RE S EE i W - EETiTH
Pate Osassa
| F.5ilkscreen B
B.S”I{SCFE}EH Dﬁﬁﬁ?ﬁﬁﬂmﬁﬁﬂhﬂm:
F.Mask KiCad Default
B.Mask
[«] User.Drawings D | =R v
User.Comments
[+] User.Ecal [ mesTe
[«] User.Eco2 LsETm—m=
Edge.Cuts R Ta mE_EFTENEE BtRatE
Margin
F.Courtyard E
[~] B.Courtyard . w11
LAre-t O EaTAE

' i Bl siE OEEY:
MEES.. Eci| FTENRNES
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S8R EREASEITMEEPNE, RETREYAAN, GHFIRRBEREERS,
WHET | EEURERER AT,
fIHSED: BRE, SFIETEENIRIUR,

RIEANMEIERATN SRR : IRGH, (EEEANEARIIN SOE - -PRPE RIS TEN%E AT ee
o FHE, NRTEISHEREXEAER T XENRAENERE, MIHIEIXENR,

FTHERE | SECITHN, ZETUERRETHNNESRE,

FERAENASTEHTITN | LUSCITHN, WERAIHERARNMESTEHITIIN, RAN, BRiREE
Z{EFRRENE T BN AL

SHALARIE: IZHIRLAERR A NBRERFL, EELRNWIR BRihFL, SEYEREEI TS,
ISR . SRE, TSI ER,

SEfIH-N: BAE, # “@sEE XEhEENE—EEEMHINIER—5, WRGHLER, ERENHE
EFTENERRERHRIONE ST HI R &Y Edge.Cuts ERINEE THIENTIH,

EEBI « PEHIFTENS AR F DI ER & R ECE Y DT E K/ I LEH

SHXH

KiCad can export a board design to various third-party formats for use with external software. These
functions are found in the Export section of the File menu.

Specctra DSN exporter

The Specctra DSN exporter creates a file suitable for importing into certain third-party autorouter software.
This exporter has no configurable options.

GenCAD exporter

The GenCAD exporter creates a GenCAD file for fabrication, testing, or importing into other software.
. k4 Export to GenCAD settings oo K

| .fl'S.tickHub.cad Browse

Flip bottom footprint padstacks

Generate unique pin names

Generate a new shape for each footprint instance (do not reuse shapes)
Use drill/place file origin as origin

Save the origin coordinates in the file

&) Cancel + OK

The GenCAD exporter has several options.
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Flip bottom footprint padstacks: If enabled, separate flipped padstack definitions will be added for
bottom-side footprints. This may be necessary for importing into some third-party software.

Generate unique pin names: If enabled, a suffix will be added to each pin name so that no footprint in the
generated file will have two pins with the same name.

Generate a new shape for each footprint instance: If enabled, a unique footprint will be output for every
footprint instance, even if two footprints are identical.

Use drill/place file origin as origin: If enabled, coordinates in the generated file will be relative to the
drill/place file origin.

Save the origin coordinates in the file: If enabled, the selected origin coordinates will be included in the
generated file. If not enabled, the origin in the generated file will be set to (0,0).

VRML exporter

The VRML exporter creates a VRML ( .wrl) 3D model file containing the PCB and any VRML files specified in
footprints. VRML models are suitable for use in applications where visual appearance is important and
dimensional accuracy is not critical.

BR » VRML Export Options v oA X
File name:
JSStickHubowrl Browse

Footprint 3D model path:

shapes3D
Coordinate Origin Options  User defined origin: Units
(®) User defined origin mm
. Units: | mm W —
Board center origin =) meter
e 0 0.1 Inch
Inch
e 0
|| Copy 3D model files to 3D model path
® Cancel v 0K

The VRML exporter has several options.

Coordinate origin options: Selects the origin for the generated model. If user defined origin is selected,
you can manually specify the origin point.

VRML units for output files: Selects the unit system for the generated model. Dimensions in the generated
model will be scaled appropriately.
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Copy 3D model files to 3D model path: If enabled, VRML files referenced in footprints will be copied into a
subdirectory of the directory containing the generated board VRML model, and the generated model will
reference the copied files. The subdirectory name is set by the footprint 3D model path field. If disabled,
VRML files referenced in footprints will be embedded in the generated VRML files.

Use relative paths to model files in board VRML file: If enabled, references to external models will use
paths relative to the generated board VRML file. If disabled, the references will use absolute paths. This
option is only available when the copy 3D model files to 3D model path option is enabled.

IDF exporter

IDF SHERSH—T IDFv3 RBHINR (.emn) FIEE ( .emp ) X, FAFHAENMM CAD REEEBNMR T, SHES
AR FHLOAERGIO, FrERNRENIZRZRSL, SEFEL, URTHRNLE | XRSIMIRTHN B s RRRE R
VEESE. IDFV3 AEh R E B tAERIERE S .

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 . . o . . .
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.

—ERNFERENTHEE TER, MAUSHEBRRAER, 7 PCB fiEaT+, EFEXHE - S - IDFv3...,

I{ERR:
p:\F"n:rgram Files\KiCad\share\kicad\demos\interf_u\interf_u i
PtESE= s L ~Tak== v
[ ExmiEEs (® mm
BiE mm v O Mils
X&tR |0
Y &4%5: |0
= Elig

FigeEm : ERSHNERSEGHUE, MRERET BB £, KiCad {HESERIRER PCB WHIDR,
B, EE/JNENTFERRRIRE,

WA ERHHENBEUEREXKITEmIl,
wHER OIS ZEEN CAD NAERHEE, SfEA idf2vrml T E %k VRML,

STEP exporter

The STEP exporter creates a STEP ( .step) 3D model file containing the PCB and any STEP files specified in
footprints. STEP models are suitable for use in mechanical CAD applications.
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The STEP exporter can also export a binary GLTF ( .glb) model file by changing the output file’s format to
Binary GLTF.

KiCad’s footprint library includes both STEP and VRML ( .wrl) versions of each model.
However, footprints in KiCad’s library only reference the VRML versions of the models.

NOTE VRML models are not included in STEP exports, but the STEP exporter will instead
include the corresponding STEP version of the model if the subsitute similarly named
models option is enabled.

R ~ Export STEP / GLTF v oA X
File: | | /StickHub.step ]
Coordinates User Defined Origin Other Options
(o) Drill/place file origin Units: Ignore 'Do not populate' components
Grid origin Ignore 'Unspecified' components
X position: .
User defined origin |%| Substitute similarly named models
Board center origin Y position: [v| Overwrite old file

[w| Optimize STEP file

Export tracks, pads and vias

Export zones
Board outline chaining tolerance:

Standard (0.01 mm) e

Close Export

Coordinates: Selects the origin for the generated model. If user defined origin is selected, you can manually
specify the origin point.

Ignore 'Do not populate' components: If enabled, components with the DNP attribute set will not be
included in the exported STEP model.

Ignore 'Unspecified' components: If enabled, components with the Unspecified footprint type will not be
included in the exported STEP model.

Substitute similarly named models: VRML models cannot be used for STEP exports, but if this option is
enabled the exporter will look for an identically named STEP model to include in the export instead of a
footprint’s specified VRML model. Note that footprints in KiCad’s footprint library specify VRML models, but
suitably named STEP models are included for each VRML model. Therefore this option must be enabled in
order to export STEP models for footprints from KiCad’s library.

Overwrite old file: If enabled, the exported STEP model will overwrite an existing file with the same name.

Optimize STEP file: If enabled, parametric curves will be disabled in the exported STEP model. This reduces
the file size, but may reduce compatibility with some software.
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Export tracks, pads and vias: If enabled, tracks, pads, and vias on outer layers will be modeled in the
exported STEP model. This option may increase the export time.

Export zones: If enabled, zones on outer layers will be modeled in the exported STEP model. This option
may increase the export time.

Board outline chaining tolerance: Controls the minimum distance between two points for the points to be
considered coincident. If the board outline in the exported STEP model is not contiguous, try increasing this

tolerance.
SVG exporter
The SVG exporter creates a vector graphics image of the board.
. 4 Export SVG File oo X
Output directory: ‘ | ]
Layers Options
Copper layers: Technical layers: Print Mode
F.Cu F.Adhesive .;:E:;. Color
B.Cu B.Adhesive Black and white
F.Paste
Use current board theme
B.Paste
F.Silkscreen Color theme: v

Output Messages

Show: All

B.Silkscreen
F.Mask

B.Mask
UserDrawings
UserComments
UserEcol

UserEco2
Edne Cuts

“ Errors @) [~ warnings @)

[w| Actions

SVG Page Size
(®) Page with frame and title block
Current page size

Board area only
Print mirrored

¢! Print one page per layer

%! Print board edges on all pages

[v| Infos Save...

Close Export

Layers: The selected layers will be included in the generated SVG.

Print mode: Controls whether the generated SVG file is in color or black and white.
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Color theme: Controls the color theme used for the generated SVG file. If the use current board theme
option is selected, the theme that is selected in the board editor will be used.

SVG page size: Controls the size of the generated SVG drawing. If page with frame and title block is
selected, the drawing will match the board’s sheet size and will include the drawing sheet and title block. If
current page size is selected, the drawing will match the board’s sheet size but will not include the drawing
sheet. If board area only is selected, the drawing will be just big enough to fit the board itself.

Print mirrored: When selected, layers will be horizontally mirrored.

Print one page per layer: When selected, a separate SVG file will be generated for each selected layer. If the
print board edges on all pages option is selected, the Edge.Cuts layer will be included in all generated
SVGs, even if it is not selected as a layer.

Footprint association (CMP) exporter

CMP files are used to sync footprint assignments and some other footprint fields between the PCB and the
schematic. You can import CMP files into the schematic using the schematic editor’s File — Import -
Footprint Assignments menu item. This provides a very limited form of back annotation. It is
recommended to use the Update Schematic from PCB tool instead.

This exporter has no configurable options.

Hyperlynx exporter

The Hyperlynx exporter creates a file suitable for importing into Mentor Graphics (Siemens) HyperLynx
simulation and analysis software. This exporter has no configurable options.
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S IEE

KiCad organizes footprints into footprint libraries, which hold collections of footprints. Each footprint in a
board is uniquely identified by a full name that is composed of a library nickname and a footprint name. For
example, the identifier Capacitor_SMD:C_0603_1608Metric refers to the C_0603_1608Metric footprint in
the Capacitor_SMD library.

BEHRKE

KiCad ER—THEER, A IFNE LB 5 E ISR ERIBFA(Nickname), KiCad FHA—T2BHEE
R, UER—THWETIRENR, BREEA—THRER, SFEH RFLE - EEREE....

m E 4 Footprint Libraries v oA X

Global Libraries = Project Specific Libraries

Active Nickname Library Path Library Format ~ Options
s btwc07 oom o se oty o |
v Battery ${KICAD7_FOOTPRINT_DIR}Battery.pretty KiCad Battery
[ Button_Switch_Keyboard ${KICAD7_FOOTPRINT_DIR} Button_Switch_Keyboard. pretty KiCad Buttons
[+ Button_Switch_SMD ${KICAD?7_FOOTPRINT_DIR}NButton_Switch_SMD.pretty KiCad Buttons
v Button_Switch_THT ${KICAD7_FOOTPRINT_DIR}MButton_Switch_THT. pretty KiCad Buttons
|Z| Buzzer_Beeper ${KICAD7_FOOTPRINT_DIR}/Buzzer_Beeper.pretty KiCad Audio sit
|Z| Calibration_Scale ${KICAD7_FOOTPRINT_DIR}/Calibration_Scale.pretty KiCad Scales ar
] Capacitor_SMD ${KICAD7_FOOTPRINT_DIR} Capacitor_SMD.pretty KiCad Capacito
|2| Capacitor_THT ${KICAD7_FOOTPRINT_DIR}/Capacitor_THT.pretty KiCad Capacito
[ Capacitor_Tantalum_SMD ${KICAD7_FOOTPRINT_DIR}/Capacitor_Tantalum_SMD.pretty KiCad Tantalun
+ v 1T [ ] Migrate Libraries

Available path substitutions:

EEIRERIE TIRELTLEANER, TRURMHENIERA L. Z&RFAFE KiCad BEXARHH fp-
lib-table XA, ZAFRIIIE BURT IEFEERRNRIERS,

TREEANFEERERTSS T T HUAINEN TIRIRHNENSIR, NREEATIEEENEERE, ZRHREEL
x4 fp-lib-table X4,

KiCad’s footprint library management system allows directly using many types of footprint libraries,
including formats that are native to other non-KiCad EDA tools:

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

e Altium Designer ( .PcbLib or .IntLib files)

e CADSTAR PCB Archive ( .cpa files)

e FEagle footprint libraries ( . 1br files)

e FEasyEDA/JLCEDA Standard Edition ( . json or .zip files)

e FEasyEDA/]JLCEDA Professional Edition ( .elibz, .epro,or .zip files)
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GEDA libraries (folders containing .fp files)

Non-KiCad footprint libraries, including KiCad Legacy footprint libraries, can be migrated to KiCad .pretty
format using the Migrate Libraries button (see the migrating libraries section).

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. To modify a non-KiCad format footprint library, you must first convert it to KiCad
format.

% PCB fmigds (TEMHEMEAIERN KiCad TR) F— X170, NIRZBEHRIZFHERG fp-1lib-
table, KiCad Y95|SRAFIRE—THRERER. ZIEE 3 P,

EERNEE
:I:j E ﬁ&?&/d\\ﬂugu@%_jlhgﬁﬁmij r%cpﬁj‘?ﬁbﬁ{ﬁﬁﬁo

B RE mREFEE-TERRT 4 REH @A EXARBRERRI—TE, EERENSRINEHE TR
EXD (ZERRIREETH) . ALETERMBNEREAFRET W RKERBRE.

min T BREEERP ETBHPmERE, XHAREWE "HRENEES" "HEREES "X RNEKIR "hER
EERIIRR

BT BUHIE RS —FIRR &R SR, JUEELSTIFENRS, IFENEDEERT, ERTHIMFEEMENLR
22, WASMBENE, XHEFALURAMEETE],

RIECENNE—TE, RE shift RiEBcEANEE—TE, AJMEE—RIE,

BTELIE— TR | TFRA—TRPADIFEESHIERN. AMm, BMANEERENIERERTES, T
BRPHELLERRPHEREEGMRITN

BRI A —E RS ENXAREBEEE R, B5FR (1) TERTERMIERBIN, KAHTHABIERIIH
R EHIDFERT.

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

The appropriate library format must be selected in order for the library to be properly read. The supported
formats are listed above. Only KiCad format libraries ( .pretty folders containing .kicad_mod files) can be
saved. Other footprint library formats are read-only and must be converted to KiCad format before you can
modify them.

B THERERFE, ATRINERERER, ENrRERIAGEA, FLURINLETEINEERAZEE AR,

Path Variable Substitution

The footprint library tables support path variable substitution, which allows you to define path variables
containing custom paths to where your libraries are stored. PATH variable substitution is supported by
using the syntax ${PATH_VAR_NAME} in the footprint library path.
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By default, KiCad defines several path variables which are described in the project manager documentation.
Path variables can be configured in the Preferences — Configure Paths... dialog.

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

${KIPRJMOD} is a special path variable that always expands to the absolute path of the current project
directory. ${KIPRJMOD} 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.

{1/ GitHub &4
NOTE KiCad 7£ 6.0 BRAFEGH 7 ¥t GitHub FE&A4HISZIS,

Migrating footprint libraries to KiCad format

Non-KiCad format libraries, including legacy libraries ( .mod files), are read-only. They need to be converted
to KiCad format ( .kicad_mod filesina .pretty folder) before you can save changes to them.

As with most KiCad files, newer versions of KiCad can open older-format library files, but
NOTE older versions of KiCad cannot read files once they have been saved by a newer version of
KiCad.

Libraries in other formats can be converted to KiCad libraries by selecting them in the footprint library table

and clicking the Migrate Libraries button. Multiple libraries can be selected and migrated at once by ' ctrl -
clicking or | shift -clicking.

Libraries can also be converted one at a time by opening them in the Footprint Editor and saving them as a
new library.

SIENIRE R

A footprint is the physical interface between a component package and a circuit board. Footprints can
contain:

® Pads, which define how the component will be physically assembled onto the footprint. When a footprint
is added to a board, tracks are routed to pads, and pads provide a magnetic snapping point for the router
to connect the pad to a track. Pad shapes and layers are fully customizable, and pads can have plated
holes, unplated holes, or no hole.

® Graphic shapes and text for technical or aesthetic purposes. Graphics can be placed on physical layers
(e.g. silkscreen or soldermask) or nonphysical layers. Graphic shapes can also be placed on copper layers,
in which case they can make electrical connections.

¢ 3D models for mechanical CAD and visualization. 3D models are external files that footprints can link to;
they are not embedded in footprints.

* Metadata associated with the footprint.

Footprints in KiCad are organized into footprint libraries, which contain zero or more footprints. Generally
footprints are logically grouped by footprint category, function, and/or manufacturer. Each library is a folder
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(usually ending in .pretty) containing a .kicad _mod file for each footprint in the library.

Footprint editor overview

KiCad provides a footprint editing tool that allows you to create footprint libraries; add, edit, delete, or
transfer footprints between libraries; export footprints to files; and import footprints from files. The
Footprint Editor can be launched from the KiCad Project Manager or from the Board Editor (Tools -
Footprint Editor).

The Footprint Editor main window is shown below. It has three toolbars for quick access to common
features and a footprint viewing/editing canvas. Not all commands are available on the toolbars, but all
commands are available in the menus.

In addition to the toolbars, there are collapsible panels for the footprint tree and Properties Manager (not
shown) on the left, and the appearance panel and selection filter on the right. The bottom of the window
contains a message panel that shows details about the selected object.

::I F 4 Package_S0:50-8_3.9x4.9mm_P1.27mm — Footprint Editor v oA X

File Edit View Place Inspect Tools Preferences Help

e o CRa@e | L X el Y GSIK_fab: 7.9000 mm x 13,0000 mm (311.02 mils x 511.81 mils) ||| Zoom ...

S0-16_3.9%x9.9mm_P1.27mm S0, 16 Presets (Ctrl+Tab):

L
1Y

SO0-8_3.9x4.9mm_P1.27mm

S0-16_5.3x10.2mm_P1.27mm 50,16 All Layers v

SO-20-1EP_7.52x12.825mm_P1.27mm_ S0, 20 Presets (Ctrl+Tab):

Libraries R X Appearance
Q. Filt B é Layers = Objects
Item Descr BWOrcu
1 IS o]
50-4_4.4x3.9mm_P2.54mm 50,48 |_[oltat
504_4.4%4.3mm_P2.54mm aleac] Ve I O Fadnesive
mil W © s Adhesive
50-4_7.6x3.6mm_P2.54mm 4-Leac s & FPaste
Lt B.Past
S0-5_4.4x3.6mm_P1.27mm 5-leac| ™ I:I N L g Fsilﬂljs:reen
S0-6L_10x3.84mm_P1.27mm 6-pin ‘t @ B.Silkscreen
50-6_4.4x3.6mm_P1.27 steac| | O mQrmax
- Ax3.6mm . mm -Leac
- - B.Mask
y EQsmas
50-8_3.9x4.9mm_P1.27mm )50,8F oper ey Oretors
: =
S0-8_5.3x6.2mm_P1.27mm SO, 8F B Inactive layers (H):
S0-14_3.9x8.65mm_P1.27mm 50,14 ﬁ T |« normal Dim Hide
50-14_5.3x10.2mm_P1.27mm so.14) T E Fiip board view
R \.
R ¢

DT

S0-20-1EP_7.52x12.825mm_P1.27mm_ S0, 20 v

S0-20_5.3x12.6mm_P1.27mm SO, 20 Selection Filter

50-20_12.8x7.5mm_P1.27mm 50-20, Vv Allitems Locked items

50-24_5.3x15mm_P1.27mm 50, 24 alEOORD IR et

" Tracks ~ Wias

SOIC-4_4.55x2.6mm_P1.27mm SOIC, « v Pads + Graphics

S0IC-4_4.55x3.7mm_P2.54mm SOIC 1 v Zones + Rule Areas

e B 4 R o et e P e s Ervn ez ) ~ Dimensions  + Other items
REF** Library Footprint Name Pads Doc: S0, & Pin (https:/fwww.nxp.com/docs/en/data-sheet/PCF8523. pdf), generated with kicad-footprint-generator |
S0-8_3.9%4.9mm_P1.27mm Package_SO SO-8_3.9x4.9mm_P1.27mm 8 Keywords: SO SO

Z6.36 X 15.8000 ¥ 0.0000 dx 15.8000 dy 0.0000 dist 15.8000 grid 7.9000 x 13.0000 mm

Top toolbar

The main toolbar is at the top of the main window. It has buttons for the undo/redo commands, zoom
commands, footprint/pad properties dialogs, and layer/grid management controls.
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: Create a new footprint in the selected library.
Create a new footprint in the selected library using a footprint wizard.
Save the currently selected footprint.

Print the currently selected footprint.

Undo last edit.

Redo last undo.

Refresh display.

Zoom in.

Zoom out.

Zoom to fit footprint in display.

Zoom to fit selection.

Rotate selected item(s) counter-clockwise.
Rotate selected item(s) clockwise.

Mirror selected item(s) horizontally.

VELRPE 009000070

Mirror selected item(s) vertically.

Add the selected item(s) to a group.

it

T

Remove the selected item(s) from a group.

Edit the current footprint’s properties.

CHEY

(‘,# Edit the selected pad’s properties.

E_ Test the current footprint for design errors.

rﬂ' Edit a footprint in the current board in the footprint editor.
Insert current footprint into the board.

EMTRE=EREH

The left toolbar provides options to change the display of items in the Footprint Editor.
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Turn grid display on/off.

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

Turn item-specific grid overrides on/off.
Switch between polar and Cartesian coordinate display in the status bar.

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

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

Switch between free angle and 45 degree mode for placement of new tracks, zones, graphical
shapes, dimensions, and other objects. You can also toggle between free angle and 45 degree mode
using shift |+ space |

Switch display of pads between filled and outline mode.

Switch display of graphic items between filled and outline mode.
Switch display of text between filled and outline mode.

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

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

Toggle display of library and footprint tree.
Show or hide the Appearance and Selection Filter panels on the right side of the editor.

Show or hide the Properties Manager panel on the left side of the editor.

Right toolbar tools

Placement and drawing tools are located in the right toolbar.
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k Selection tool (the default tool).

Pad placement tool: click on the board to place a pad.

& 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. By right clicking this
button, you can change the arc editing mode between a mode that maintains the existing arc center
and a mode that maintains the arc radius.

[0 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.

M Addbitmap image for reference. Reference images are not included in fabrication outputs.

T Addtext.

[El Add atextbox.

< ™ Add dimensions. Dimension types are described in more detail below.

"

+ o+

)

5 Deletion tool: click objects to delete them.

o Anchor tool. Left-click to set the anchor position (origin) of the footprint.
Hii Set grid origin.

& Interactively measure the distance between two points.

Browsing, modifying, and saving footprints

The 'f= button displays or hides the list of available libraries, which allows you to select an active library.
When a new footprint is created, it will be placed in the active library.
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Clicking on a footprint name opens that footprint in the editor, and hovering the cursor over the name of a
footprint displays a preview of the footprint.

After modification, a footprint can be saved in the current library or a different library. To save the modified
footprint in the current library, click the B button.

To save the footprint changes to a new footprint, click File - Save As.... The footprint can be saved in the
current library or a different library, and a new name can be set for the footprint.

To create a new file containing only the current footprint, click File - Export — Footprint.... This file will be
a standard footprint library which will contain only one footprint.

Creating a new footprint library

You can create a new footprint library by clicking File . New Library.... At this point you must choose
whether the new library should be added to the global footprint library table or the project footprint library
table. Libraries in the global library table will be available to all projects, while libraries in the project
library table will only be available in the current project.

m 4 Add To Library Table v oA X |

Choose the Library Table to add the library to:

Global

Project

& Cancel + 0K

Following selection of the library table, you must choose a name and location for the new library. A new,
empty library will be created at the specified location.

Creating a new footprint

To create a new footprint in the current footprint library, click the E | button or click File - New

Footprint.... You will be prompted for new footprint’s name and its footprint type.

b I 4 New Footprint WA X
Enter footprint name:

Footprint type: | SMD hd

&) Cancel " 0K

The name will set the name of the footprint, which is used when assigning a footprint to a symbol, and is also
used as the filename of the footprint file on disk.
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The type can be Through hole, SMD, or Other. Footprint type should be set appropriately, as it has several
effects on pad creation, board inspection, DRC, and output generation. The footprint type can be changed
after the footprint is created, however.

After clicking OK, a new footprint will be created in the selected library.

The new footprint will be empty except for several default text items. The footprint contains two default
(mandatory) footprint fields, Reference and Value. Reference contains the text REF**, which will be
replaced with the reference designator of the footprint’s corresponding symbol when the footprint is added
to the board. Value initially contains the footprint’s name, but this will also be updated with the contents of
the corresponding symbol’s Value field when the footprint is added to the board. Finally, there is a
footprint text item containing the string ${REFERENCE}, which is a text variable that will resolve to the
value of the footprint’s Reference field once the footprint is on a board.

[tem Desci ln

~ Audio_Module Audio If:
new_footprint ) - -
Rewverb, BTDR-AH ey ew_footprint
Reverb_BTDR-1V Digital | | = b { REFERENC E}

> Battery Batter | %

> Button_Switch_Keyboard Buttor | |,

These items are centered on the footprint’s anchor (origin point), which is indicated with a magenta cross
symbol. The anchor can be repositioned (changing the (0, 0) point for the footprint) by selecting the *ia

button and clicking on the new desired anchor position.

Rather than manually creating a footprint, for some common footprints you can use a

NOTE . . .
footprint wizard to create a footprint based on a set of parameters.

Editing footprint properties

Footprints have a number of properties and metadata items that can be defined. These include text fields,
attributes that can be set or not (such as Do Not Populate), clearance and zone connection settings, and 3D
model paths. These are initially defined in the library copy of the footprint, but they can be modified on a
per-instance basis once a footprint is added to a board. In other words, two copies of the same footprint on a
single board can their properties edited separately.

Some properties, namely text fields and attributes, will be automatically set for each footprint in a board
based on the fields and attributes in the footprint’s corresponding schematic symbol. Fields and attributes
are synced from symbols to footprints when you perform the Update PCB From Schematic action. They are
also synced from footprints back to symbols when you perform the Update Schematic From PCB action.
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m £ Footprint Properties v oA X |

General Clearance Overrides and Settings 3D Models

Fields
Name Value Show  Width Height Thickness Italic
e S N [ o S S
Value S0-8_3.9%4.9mm_P1.27mm 1 mm 1 mm 0.15 mm
Footprint 1.27 mm 1.27mm 0mm
Datasheet 1.27mm 1.27 mm 0mm
Description 1.27 mm 1.27mm 0 mm
+ =

Footprint name: | SO-8_3.9x4.9mm_P1.27mm

Description: S0, 8 Pin (https:/fwww.nxp.com/docs/en/data-sheet/PCFE523.pdf), generated with kicad-footprint-generator ip
Keywords: S so
Private Layers Attributes

Component type: | SMD ~

Mot in schematic

Exclude from position files

Exclude from bill of materials
Exempt from courtyard requirement

+ (] Do not populate

® Cancel " 0K

To edit footprint properties, click the E:E button to show the Footprint Properties dialog. You can also

double click an empty spot in the editing canvas.

Footprint name, description, and keywords

The footprint name, description, and keywords describe the footprint itself. Together they are intended to
describe the footprint and help you select an appropriate footprint for each component. They are also used
when searching for footprints in the Footprint Editor and the Add Footprint dialog.

The footprint name contains the name of the footprint. This is the same as the footprint’s filename on disk,
and is also initially the same as the footprint’s Value field. However, the Value field can be edited in the
footprint editor, and when a footprint is added to a board, its Value field will be updated with the value of
the footprint’s corresponding symbol.

The description is a description of the footprint. It should be human readable, but it is also used when
searching for a footprint.

This description property is specifically a description of the footprint. This is not to be
NOTE confused with the Description field, which will be set to the description of the
footprint’s corresponding symbol when the footprint is added to a board.
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The keywords are space-separated words related to the footprint. They are used when searching for a
footprint.

Footprint fields

Footprints contain multiple fields, which are named values containing information related to the footprint.
Fields can be visible and shown on any board layer, or they can be hidden and only shown in the footprint’s
properties. Some fields have special meaning to KiCad: Reference and Footprint are both both used by
KiCad to identify schematic symbols and PCB footprints, for example. Other fields may contain information
that is important for a design but is not interpreted by KiCad, like pricing or stock information for a part.

Any fields defined in a library footprint will be included in the footprint when it is added to a board. You can
also add new fields to footprints in the board. Whether they are in the library footprint or not, these fields
can then be edited on a per-footprint basis in the board. Symbol fields are also transferred to the board and
added as fields in the corresponding footprint.

Footprint fields are different than graphic text. Fields are named, i.e. they have both a
name ( Reference) and a value (R101 ), whereas footprint text only has a value. Fields can
be added to and deleted from footprints in a board in the Footprint Properties dialog,
while text items can only be added to a footprint in the footprint editor. Fields are also
synced between footprints and their corresponding symbols in the schematic. Before
KiCad version 8.0, footprints did not have named fields, only graphic text.

NOTE

All library footprints are defined with five default fields which correspond to the five default fields in
library symbols: Reference, Value, Footprint, Datasheet, and Description. These default fields cannot
be deleted. The Reference field initially has the value REF**, while the Footprint and Value fields are
initially set to the name of the footprint. In the board, the values of the five default fields will be set to the
values of the matching fields in the footprint’s corresponding symbol.

The Description footprint field is the description of the symbol, not the footprint, and

NOTE will be overwritten by the value of the corresponding symbol’s description. Footprints
have a separate footprint description property (not a field), which is specifically intended
for a description of the footprint.

Fields each have an associated layer, which determines which board layer the field will be placed on. Fields
can also be visible or hidden.

To edit an existing footprint field, double-click the field, select it or hover and press & , or right-click on the
field text and select Properties....

To add new fields, delete optional fields, or edit existing fields, use the E:E icon on the main tool bar to open

the Footprint Properties dialog. Fields can be arbitrarily named, but names starting with ki_, e.g.
ki_description, are reserved by KiCad and should not be used for user fields.

Fields have a number of properties, each of which is shown as a column in the properties grid. Not all
columns are shown by default; columns can be shown or hidden by right clicking on the grid header and
selecting or deselecting columns from the menu.

ESET i

Footprints have several attributes, which are properties of the footprint that affect how it is handled by
other parts of KiCad.
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Every footprint has a component type: SMD, Through hole, or Unspecified. A footprint’s type affects
KiCad’s behavior in a few ways:

e Footprint type controls the default type of new pads added to the footprint. For through hole and
Unspecified footprints, new pads will be through hole by default, although they can be changed after
creation. For SMD footprints, new pads will be SMD by default.

e Footprint type can be used to filter footprints from component placement files as well as other exports,
such as STEP files. Additionally, the footprint type is included as metadata in IPC-2581 exports.

e Footprint 3D models can be shown and hidden in the 3D viewer based on their type. For example, SMD
models can be hidden while through hole models are still displayed.

® TFootprints of different types are reported separately in the Board Statistics dialog.

* DRC will report footprints containing pads that do not match the parent footprint’s type, for example
through hole pads in an SMD footprint.

If not in schematic is checked, KiCad will not expect the footprint to correspond to a symbol in the
schematic. When updating a PCB from the schematic, KiCad will ordinarily remove footprints that don’t
have corresponding symbols according to the delete footprints with no symbols setting. However, such
footprints will not be deleted when they have notin schematic set.

If exclude from POS files is checked, KiCad will not include the footprint in component placement file
exports.

If exclude from bhill of materials is checked, the component will not be included in bill of materials exports
in either the schematic or PCB editors. This attribute is synced to and from the footprint’s corresponding
schematic symbol.

If exempt from courtyard requirement is checked, the footprint will not trigger a DRC violation if it does
not contain a courtyard. Without this attribute set, a footprint without graphics on the F.Courtyard or
B.Courtyard layer will cause a "Footprint has no courtyard defined" DRC violation.

The do not populate attribute is primarily a schematic symbol attribute, and is synced to and from the
footprint’s corresponding schematic symbol. Footprints with this attribute set can optionally be excluded
from component placement file exports and some other types of outputs. These footprints can also be
hidden in the 3D viewer.

Private footprint layers

Footprints can have private footprint layers, which are layers that can be viewed and edited in the Footprint
Editor but are not shown in the footprint when it is added to a board. Therefore any objects that are on
private layers will not be visible in the PCB Editor or included in PCB fabrication outputs. This may be
useful, for example, for notes or graphics that are of interest when drawing or editing a footprint but not
needed at the board level.

Any of the existing User.* layers (User.Drawings, User.Comments, User.Ecol, User.1, etc) can
optionally be a private layer. To make a layer private, add a private layer in the General tab of the footprint
properties dialog, then select the desired layer. Any objects on that layer will not be shown on the board.
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Clearance overrides and settings

The Clearance Overrides and Settings tab holds settings for footprint-specific overrides to board clearance
and mask/paste expansion, pad-to-zone connections, and net tie settings for allowing pads within the
footprint to short different nets.

E:ﬂ £ Footprint Properties o X

General Clearance Overrides and Settings = 3D Models

Clearances
Set values to 0 to use netclass values.

Pad clearance: 0 mm

Solder mask expansion: 0 mm

Allow bridged solder mask apertures between pads

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 dearance.

Connection to Copper Zones

Pad connection to zones: | Use zone setting v

MNet Ties
Pad groups allowed to short different nets:

© Cancel v 0K

Pad clearance controls the minimum clearance between the footprint’s pads 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 the board’s design rules and netclass rules. This value can be overridden for individual pads
by setting the pad’s clearance to a nonzero value.

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 here. These values can be overridden for
individual pads by setting the pad’s expansion or clearance to a nonzero value.
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Solder mask expansion 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
expansion setting.

EWENER S IPYEEERERENMREERTNESLL, MARENIESE, MREIEE T X E R4 E
bR, EANSHINE—EEUBEREAENKN,

Pad connection to zones controls whether the footprint’s pads will have solid, thermal relief, or no
connection to zones. 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 zone setting, which uses the connection mode
specified in the connection zones' properties. This setting can be overridden for individual pads by setting
the pad’s connection mode to a value other than From parent footprint.

Creating net ties

Footprints can act as net ties, where two separate nets are electrically connected by copper. Connecting nets
together would normally causes a DRC error due to violating the clearance between two nets, but a footprint
can be configured to short nets without causing a DRC violation. This can be used to connect multiple
grounds at a specific location, to make kelvin sense connections to a component, or for other applications.

MNet Ties
Pad groups allowed to short different nets:

Net ties connect two or more nets in one contiguous region of copper. Each net in a net tie must have its own
pad. Pads are not ordinarily allowed to short to other pads; to allow pads to be shorted in net ties, the
shorting pads must be added to a net tie group. To create a net tie group, add the pad numbers of the
shorting pads to the Net Ties table in the Clearance Overrides and Settings tab of the Footprint Properties
dialog. For example, to allow pads 1 and 2 to short in a footprint, add a line to the table with the contents
1,2.

After creating a net tie group, the specified pads are allowed to be electrically shorted. Pads in net tie groups
can be connected either by directly overlapping the pads or by adding a copper shape that overlaps both
pads.

Footprints can contain multiple net tie groups. Each group can short two or more nets, but every group must
remain electrically separate from other groups.
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3D models

The 3D Models tab allows you to attach external 3D model files to a footprint and view the footprint in three
dimensions along with any attached models.

£ Footprint Properties oA X

General Clearance Overrides and Settings 3D Models

3D Model(s) Show
${KICAD6_3DMODEL_DIR}/Package_S50.3dshapes/50-8_3.9x4.9mm_P1.27mm.wrl

+ = [ ] Configure Paths...
Scale Preview
X 1.0000 - + @
Y: | 1.0000 — @
Z: | 1.0000 —
Rotation

L5
X: | 0.00° -
¥: | 0.00° — @
Z: | 0.00° — e
Offset :3
X 0.000000mr | — 3
¥: | 0.000000mr | — '2
Z: 0 0.000000 mr | —
Opacity

100 ~

T

0 100
® Cancel " 0K

The main part of the window is a 3D preview of the footprint and any attached models. The buttons to the
right of the preview let you enable or disable an orthographic projection (&), show or hide the PCB model (
), align the view to one of the six face-aligned perspectives (#3), and refresh the view (). The bottom
button () lets you set the thickness of the PCB in the preview.

The top of the dialog lets you attach external models. Each added model will be shown in the footprint
preview as well as in the full PCB 3D view when the footprint is added to a board. Footprint models can be in
STEP, VRML, or IDF format. The models are specified as paths to the model files, which can contain path
variables such as ${KIPRJMOD} or ${KICAD8_3DMODEL_DIR}. Click the Configure Paths button to configure
path variables. If there is a problem loading a model file from the specified path, an icon in the leftmost
column will indicate an error.
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KiCad will automatically resolve versioned path variables from older versions of KiCad to
the value of the corresponding variable from the current KiCad version, as long as the old

NOTE variable is not explicitly defined itself. For example, ${KICAD7_FOOTPRINT_DIR} will
automatically resolve to the value of ${KICAD8_FOOTPRINT_DIR} if there is no
KICAD7_FOOTPRINT_DIR variable defined.

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.

By default, models are added with their origin placed at the footprint’s origin, with no offset, scaling, or
rotation. Offset, scaling, and rotation can be applied to a model using the controls to the left of the preview
canvas. The model’s opacity can be adjusted using the opacity slider, and the model can be completely
hidden by deselecting the show checkbox in the rightmost column of the model table.

Footprint pads

Pads are added to a footprint by clicking the 0 button in the right toolbar, then clicking again in the
desired location in the canvas. The tool will continue adding new pads each time you click on the canvas
until you cancel the tool ( esc ).

New pads in SMD footprints are SMD by default, while new pads in Through Hole and Unspecified footprints
will be through hole. Each new pad will have its pad number incremented by 1 relative to the previous pad
number.

Pad properties

You can edit a pad after adding it by opening the pad’s properties dialog ( t ). These properties are also
editable using the Properties Manager.

General tab

The General tab of the pad properties dialog shows the physical properties of the pad, including its
geometry, shape, and layer settings.
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- Pad Properties v oA X

General Connections Clearance Overrides

Pad type: SMD b Copper layers:
Pad number: 2 F.Cu hd
Technical layers:
Position X: 1.5 mm Y: 0 mm F.Adhesive
B.Adhesive
Pad shape: Rectangular W ¥ FPaste
B.Paste
Pad size X: 2.2 mm ¥: 1.6 mm ESilkscreen
Angle: 0 W B.Silkscreen
+ F.Mask
Offset shape from hole B.Mask

User.Drawings
UserEcol

Specify pad to die length UserEco2

Fabrication property:

None e

Footprint REF** (CP_Elec_3x5.3), front side, rotated 0 deg Preview pad in sketch mode & Cancel DK
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Edge Connector pads are SMD pads that are allowed to overlap the board outline on the Edge.Cuts layer.
NPTH, #1222 2HRBHINEIL, FREBSEE,

SMD il (#NMENRIRR ERIFLR) RERSEANSERERIEE, JETRATERAR LRI ERLT,
BB EEFLIR,

R REEFIMERENE —TERE 2B XK,

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.

BAER SR EEHMERARSE—TSEERKERNILE. RMABERT, REEHEENREE LNHLESHE
EABPTED,
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The Pad number controls what the pad will be electrically connected to in the board. A pad has the same net
connection as the pin with the same number in the corresponding schematic symbol.

Pad Position X and Y are the location of the center of the pad, relative to the footprint’s origin.

Pad shape controls the basic shape of the pad. This can be circular, oval, rectangular, trapezoidal,
rounded rectangle, chamfered rectangle, chamfered with other corners rounded, custom (circular
base), or custom (rectangular base). Each pad shape has its own set of options; for example, rounded
rectangles have settings for pad size X and Y, angle, corner size, and corner radius.

The size of a pad can also be adjusted interactively in the canvas by dragging the editing
handles at the pad corners.

NOTE
Through-hole and NPTH pads have a hole in addition to the pad itself. The hole shape can be circular or
oval, with corresponding size controls. By default the pad is centered on the hole, but the pad can be offset
relative to the hole if the offset shape from hole option is enabled (circular pads cannot be offset from the
hole).

Fabrication properties are primarily used as metadata in Gerber X2 fabrication output, where the
fabrication property is included as an aperture attribute for each pad. The following fabrication properties
are available:

BGA pad can only be applied to SMD pads, and only affects Gerber X2 output.
Fiducial, local to footprint and fiducial, global to board only affect Gerber X2 output.

Test point can only be applied to SMD or through hole pads, can only be applied to pads on outer layers, and
only affects Gerber X2 output.

Pads with the heatsink pad property are always flashed on every copper layer and are allowed in SMD
footprints (PTH pads without this property are not allowed in SMD footprints). It also affects Gerber X2
output.

Pads with the castellated pad property are allowed to intersect the board edge and still be routed (it is
otherwise a DRC error for a pad to intersect the board edge, which makes routing impossible). It also affects
Gerber X2 output.

None is for pads for which none of the other fabrication properties apply. It has no effect.

BEESASHREEdie)MKE | WERERIFY—TKESINESEXE, ZKESHEMEZKEIFIETENMSKE
MEFARMEB LN EKES, XALAFRBENSSRELNKE, DUFEERMHTRERE, IETEMELER
T, WERBESKEXTFBEER ERRENIKE,

Connections tab

The Connections tab contains settings for how pads connect to other objects, including settings for
teardrops, zone connections, and thermal reliefs.
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- Pad Properties v oA X

General Connections = Clearance Overrides
Teardrops

Add teardrops on pad's track connections Maximum track width: | 90 — 4 %)
v Prefer zone connection

v Allow teardrops to span 2 track segments

Teardrop Shape

Best length (L): 50 —
Maximum length (L): | 1
Best width (W): 100 —

Maximum width (W): | 2

Curved edges

Connection to Copper Zones Thermal Relief Overrides
Pad connection: | From parent footprint Relief gap: 0
Zone knockout: | Pad shape v Spoke width: | 0

Spoke angle: | 90

Footprint REF** (CP_Elec_3x5.3), front side, rotated 0 deg Preview pad in sketch mode & Cancel DK

The Teardrops section contains settings controlling teardrop connections between tracks and the pad, if
teardrops are used. Teardrop settings are explained in the teardrop documentation.

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.

Zone knockout 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.

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. This value is normally set to 0 which will cause the relief gap to be inherited from
the connecting zone’s settings.

Spoke width controls the width of the spokes generated when the zone connection mode is Thermal Relief.
This value is normally set to 0 which will cause the spoke width to be inherited from the connecting zone’s
settings.

Clearance Overrides tab

The Clearance Overrides tab holds settings for pad-specific overrides to board clearance and mask/paste
expansion.
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General Connections Clearance Overrides

Clearance Overrides
Setvalues to 0 to use parent footprint or netclass values.

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

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

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

Footprint REF** (CP_Elec_3x5.3), front side, rotated 0 deg Preview pad in sketch mode & Cancel DK
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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 here.

Solder mask expansion 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
expansion setting.

HWENERR SIPYREERERENEERITNE DL, MARENERE, MRFANIEE 7 A BRI
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Working with multiple pads

When you place a new pad, the new pad’s properties are copied from the default pad properties. Each time
any pad is edited, the pad’s updated properties are stored as the default pad properties, so that new pads
will match the properties of the most recently edited pad.

You can directly edit the default pad properties by selecting Edit — Default Pad Properties..., or choose an
existing pad to represent the default by right clicking the pad and choosing Copy Pad Properties to Default.
New pads will use that pad’s properties as their defaults until a new default is selected, either by editing

another pad, editing the default pad properties, or manually copying a different pad’s properties to the
default.

There are several ways to update existing pads with the properties of other pads. You can apply the default
pad properties to an explicit selection of pads by selecting the desired target pads, right clicking, and
choosing Paste Default Pad Properties to Selected from the right click context menu. You can also update
other pads with a selected pad’s properties using Push Default Pad Properties to Other Pads..., also in the
right click context menu.

i * Push Pad Properties WA X

Options
v Do not modify pads having a different shape

+ Do not modify pads having different layers
v Do not modify pads having a different orientation

v Do not modify pads having a different type

© Cancel Change Pads on Current Footprint

This tool has several options to filter which pads are targeted.

If do not modify pads having a different shape is selected, only pads with the exact same shape properties
as the selected pad will be updated.

If do not modify pads having different layers is selected, only pads on the same layer(s) as the selected pad
will be updated.

If do not modify pads having a different orientation is selected, only pads with the same orientation as
the selected pad will be updated.

If do not modify pads pads having a different type is selected, only pads with the same pad type as the
selected pad will be updated.

If no options are selected, all pads in the footprint will be updated.

You can create an array of pads from a source pad by right clicking the source pad and selecting Create from
Selection - Create Array... (| ctrl |+ 7). The basic functionality of this tool is described in the PCB Editor
documentation. For pads, however, there are additional options for controlling pad numbering.
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b *

Grid Array | Circular Array
Grid Array Size

Horizontal count:
Vertical count:

ltems Spacing

Horizontal spacing:

Vertical spacing:

5

5

2.54

2.54

Grid Spacing Modifiers

Horizontal offset:

Vertical offset:

Stagger Settings

Stagger: | 1

Stagger Type

* Qows

For grid arrays, you can select a numbering direction, either horizontal, then vertical or vertical, then
horizontal. If reverse numbering on alternate rows/columns is selected, the direction of increasing pad
numbers will alternate from one row/column to the next.

The initial pad number in the array can either be the first unused pad number in the footprint (use first free
number) or the specified pad numbering start value. After the first number, the pad numbering can either
be continuous (1, 2, 3, ...) or coordinate based, in other words, dependent on both the row and column (A1,

A2, ..

(pad numbering skip). For coordinate-based numbering, you can configure separate starting numbers and
steps for each axis. You can select whether pad numbers use decimal digits (0-9), hexadecimal digits (0-F), the

Columns

0

]

Create Array W

Mumbering Direction
* Horizontal, then vertical

Vertical, then horizontal

Reverse numbering on alternate rows/columns

Initial Pad Mumber
Use first free number

* From start value

Pad Numbering Scheme
®* Continuous(1, 2, 3...)

Coordinate (A1, A2, ... B1, ...)

Primary axis numbering:

Numerals(0,1,2,...,9,10) W
Pad numbering start: 1
Pad numbering skip: 1 1
® Cancel " OK

., B1,...). In addition to the initial pad number (pad numbering start), you can specify a numbering step

full alphabet, or the alphabet excepting certain ambiguous letters (I, O, S, Q, X, and 7).
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Finally, you can quickly renumber existing pads using the Renumber Pads tool (Edit — Renumber Pads...).

b # Pad Enumeration Settings oA K

Pad names are restricted to 4 characters (including number).

Pad name prefix:

First pad number: 1 X+
Mumbering step: | 1 >+
® Cancel + OK

The tool has several options. Pads will be renumbered starting at the selected first pad number, and each
subsequent pad will have its number incremented by the numbering step. You can also choose an optional
pad name prefix which will be inserted before of the incrementing part of each pad number.

Once you click OK, you will be prompted to click on a pad, which will be assigned a new pad number based
on the selected initial pad number and prefix. You can keep clicking on pads to assign them the next number
in the sequence based on the selected numbering step. Double click on a pad to renumber that pad and end
the sequence, or press | Esc to discard the changes.

BREXFEER

For some footprints, the built-in pad shapes (round, rectangular, etc.) may not be sufficient. In these cases
you can construct custom pads with arbitrary shapes using Pad Edit Mode. This mode lets you combine a
basic pad with graphic shapes to build a new pad out of the compound shape.

To build a custom pad, first add a regular pad using the pad tool (-O button). This base pad will become the
custom pad’s anchor or snapping point, so be sure to place the pﬁd in the exact location where you want
tracks to attach to the pad. The shape and size of the pad do not matter, but the hole, if any, will remain in
the final custom pad. In other words, a surface mount base pad will result in a surface mount custom pad,
and a through hole base pad will result in a through hole custom pad. The custom pad’s number will be
inherited from the base pad.

Next, enter Pad Edit Mode by selecting the base pad, right-clicking, and selecting Edit Pad as Graphic
Shapes ( ctrl + E ). Add graphic shapes as appropriate to create the desired pad shape. Shapes touching the
base pad will be unioned together with the base pad to create the final pad shape.

You can exit Pad Edit Mode by right-clicking and selecting Finish Pad Edit, or pressing ctrl + E again. When
you exit pad edit mode, all shapes that touch the base pad will be combined with the pad. For example, when
editing a surface mount pad on F.Cu, any shapes that are on F.Cu and touch the base pad will become part
of the custom pad. Any shapes that do not overlap the base pad, or that are on a different layer, will remain
separate. If the base pad is a through hole pad, overlapping shapes on F.Cu will be combined in the custom
pad. Because through hole pads have the same pad shape on all copper layers, this shape will become part of
the custom pad on all copper layers, not just F.Cu.For convenience, Pad Edit Mode dims the color of other
pads and all shapes that are not contiguous with the base pad so that you can see which shapes will be
included in the custom pad and which will not.
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Custom pads can only contain a single base pad. Any additional pads that touch the base pad or the
contiguous graphics, whether they have the same or different pad numbers as the base pad, will remain
separate pads after the shapes are combined into the custom pad.

If you would like to add multiple anchors (snapping points) to a custom pad, you can add
additional separate pads on top of the custom pad. Create the custom pad as normal,
containing the first snapping point, then add additional pads with the same number and
place them overlapping the custom pad in the desired snapping locations. They will
remain distinct pads and will not be combined with the custom pad, but they will act as
additional pad anchors and will be electrically connected to the custom pad.

NOTE

To modify an existing custom pad, select it and enter Pad Edit Mode again. You can then continue to edit the
component shapes to adjust the pad shape, or change the position of the base pad to adjust the pad anchor.

KiCad automatically chooses a size and location for showing the pad number over the pad. Particularly for
unusually shaped pads, the automatically determined size and location may not be optimal. In these cases,
you can manually specify a region in which KiCad should draw the pad number by adding a pad number box
primitive. To add a number box, enter Pad Edit Mode and add a rectangular shape. In the Properties
Manager for the rectangle, check the Number Box checkbox. The rectangle will then be shown as a
wireframe, and when you exit Pad Edit Mode it will be used to draw the pad number.

In the board, KiCad will automatically add thermal spokes when connecting the pad to a zone. The thermal
spoke settings are determined by the pad, footprint, and zone settings, and the thermal spokes by default
connect to the pad anchor. You can override the default thermal spoke placement by adding thermal relief
templates to the custom pad. To add a thermal relief template, enter Pad Edit Mode and add a line shape. In
the Properties Manager for the line, check the Thermal Relief Template checkbox. In Pad Edit Mode, the
line will then be shown as a wireframe, and it will not be shown outside of pad edit mode. If any thermal
relief templates are present in the pad, KiCad will not automatically add additional spokes when filling
zones; spokes will only be placed where there are thermal relief templates defined in the pad. Thermal relief
templates only determine the spoke location: spoke width and relief gap are still defined in the pad,
footprint, and/or zone properties, as normal.

Footprint graphics
Footprints can contain graphic shapes, text, and dimensions. These objects can be placed on nonphysical
layers, like F.Fab or User.Drawings, or they can be placed on layers that will be part of the manufactured

circuit board, such as Edge.Cuts or a silkscreen, soldermask, or copper layer. Objects on copper layers can
make electrical connections.

Closed shapes on a footprint’s F.Courtyard and B.Courtyard layers will form the footprint’s front and
back courtyard, respectively. A courtyard defines the physical extents of a footprint and limits where
footprints are allowed to be placed in relation to other footprints. If a footprint’s courtyard overlaps
another footprint’s courtyard, a DRC violation will be generated.

Shapes on a footprint’s Edge.Cuts layer will correspond to board edges on any PCB that includes the
footprint. Closed shapes will result in cutouts, while unclosed shapes will result in unclosed edges. Unclosed
edges must be closed in the full board design.

The buttons on the right toolbar can be used to create:

e Lines ( / , default hotkey | ctr1 + shift + L)
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° Arcs(/'-,default hotkey ctrl + shift + A))

* Rectangles ([_])

° Circles(o,default hotkey | ctrl + shift + C)

* Polygons ('}, default hotkey | ctrl -+ shift -+ ¢ )
o Text(T , default hotkey  ctrl + shift + 7))

* Texthoxes ([E])

°* Dimensions ({ \'), of which several types are available

You can customize the default style of newly-created text and shape objects in

NOTE
Preferences - Footprint Editor - Default Values.

Graphical objects and their properties are described in more detail in the PCB Editor documentation.

Bulk editing footprint text and graphics

Properties of text and graphics can be edited in bulk using the Edit Text and Graphics Properties dialog
(Edit - Edit Text & Graphic Properties...).
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m * Edit Text and Graphic Properties oo K

Scope Filters
Reference designators Filter items by layer: | BF.Cu N
Values
Other text items Selected items only

Graphic items

Dimension iterms

PCB dimension items

Action

® Set to specified values:

Layer: - leave unchanged - e + Visible

Line thickness: = -leave unchanged - mim

Font: - leave unchanged - v v Bold

Text width: —leave unchanged — mm + Italic

Text height: —leave unchanged — mm v Keep upright

Text thickness: | —leave unchanged — mm Center on footprint

Set to layer default values:

" Apply S Cancel « OK

This dialog is described in more detail in the PCB Editor documentation.

Cleaning up footprint graphics

There is a dedicated tool for performing common cleanup operations on graphics, which is run via Tools -
Cleanup Graphics....
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o I Cleanup Graphics oo X
(] Merge lines into rectangles
Delete redundant graphics

Merge overlapping graphics into pads

{Pads which appear in a Net Tie pad group will not be considered for merging.)

Changes to be applied:

® Cancel | Update Footprint

The following cleanup actions are available and will be performed when selected:

Merge lines into rectangles: combines individual graphic lines that together form a rectangle into a single
rectangle shape object.

Delete redundant graphics: deletes graphics objects that are duplicated or degenerate.
Merge overlapping graphics into pads: merges graphic copper shapes that overlap pads into a custom pad.

Any changes that will be applied to the footprint are displayed at the bottom of the dialog. They are not
applied until you press the Update Footprint button.

Rule areas

Rule areas, also known as keepouts, are footprint regions that can have specific DRC rules defined for them.
Some basic rules are available that will raise DRC errors if certain types of objects are within the bounds of
the rule area, but rule areas can also be used together with custom DRC rules to define complex DRC

behavior that only applies within the rule area. A rule area in a footprint takes effect when the footprint is
added to the board.

You can add a rule area by clicking the @ button on the right toolbar ( ctrl + shift |+ k). Click on the canvas
to place the first corner, which will show the Rule Area Properties dialog. After configuring the rule area

appropriately, press OK to continue placing corners of the rule area. The rule area shape can be an arbitrary
polygon; click on the starting corner or double click to finish placing the rule area.

Rule areas are described in more detail in the PCB editor documentation.
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Reference images

Just like in the PCB Editor, you can use reference images in the Footprint Editor to assist with your footprint
designs. Footprint reference images are only shown in the Footprint Editor: they are not shown in the PCB
Editor when a footprint is added to a board, and they do not appear in any fabrication outputs.

To add a reference image, use the E button on the right toolbar and select the desired reference image file.

Reference images are described in more detail in the PCB Editor documentation.

HERS

KiCad provides a set of footprint wizards that can be used to create some common kinds of footprints based
on a set of parameters. Wizards for the following types of footprints are provided:

* BGA packages

® QFN packages

* (QFP packages

® SOIC, MSOP, SSOP, TSSOP, etc. packages
e SIP and DIP packages

e ZIP packages

® ZOIC packages

e FPC connectors

* Micromatch SMD connectors

e (Circular pad arrays

® Touch sliders

® Mutual capacitance touch buttons
e USS-39 barcodes

®* QRcodes

To create a footprint using a footprint wizard, click the E:m button and choose a footprint type from the list
that appears.
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o . Footprint Wizard [QFN] vooox

w o BB Caaa ®

Parameters

Parameter Value Units
EPad nx 25 integer
Package | ny 25 integer
pitch 0.4 mm
width 0.2 mm
length 0.75 mm
offset 0.0 mm
oval | bool

Building new KiCad FP Wizard footprint with the following parameters:
Footprint Wizard Name: QFN
Footprint Wizard Description: Quad Flat No-lead (QFN) footprint wizard
Pages: 3
Pads

nx: 25

ny: 25

pitch: 0.4mm

width: 0.2mm

length: 0.75mm

offset: 0.0mm

oval: True | .

EPad —

QFN—100_EP_14x14_Pitch0.4mm

width: 10mm ‘
REF** Board Side Status: Rotation Footprint: QFN-100_EP_14x14_Pitch0.4mm Doc:
QFN-100_EP_14x14_Pitch0.4mm Front Attributes: 0 3D-Shape: <none> Keywords:

27.95 X-14.0000 Y 3.0000 dx-14.0000 dy 3.0000 dist 14.3178 grid 1.0000 mm

In the window that appears, fill out the parameters as appropriate. When the parameters are correctly filled
out, press the % button to transfer the generated footprint back into the footprint editor. Then you can

make additional manual modifications and save the footprint as normal.

In addition to the set of footprint wizards that KiCad provides, you can also create your own. For more
information about creating new footprint wizards, see the Scripting section of the Advanced Topics chapter.

Checking footprints

The Footprint Editor can check for common issues in your footprints. Run the footprint checker using the
o— .
°® button in the top toolbar.

The footprint checker checks for:

* Pads that don’t match the footprint’s type: footprints without any through hole pads should be set to the
surface mount footprint type

¢ Through hole pads without a hole

¢ Plated through hole pads not on any copper layers
¢ DPlated through hole pads without a copper annulus
® Surface mount pads on both the front and back

® Surface mount pads with mismatched copper and paste/mask layers (front copper and back paste/mask,
or vice versa)

* Pads that short to other pads outside of net tie groups
* Nonexistent pads in net tie groups

¢ Pads in that appear in multiple net tie groups
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Browsing footprint libraries

The Footprint Library Browser allows you to quickly examine the contents of footprint libraries. The
Footprint Library Viewer can be accessed by clicking EB icon on the main Board Editor toolbar or with

View - Footprint Library Browser.

To examine the contents of a library, select a library from the list in the left hand pane. All footprints in the
selected library will appear in the second pane. Select a footprint name to view the footprint.

::5] # Package_SO — /home/graham/kicad/libraries/footprints/kicad-footprints/Package_SO.pretty — Footprint Library Browser ~ ~ X

File View Help

RBRIR Qe B 1.0000 mm (39.37 mils) v | Zoom3.50 v @

k|| & Filte Q Filte

y Package_BGA S50-4_4.4x2 3mm_P1.27mm

Package_CSP S0-4_4.4x3.6mm_P2.54mm
:": Package_DFN_QFN 50-4 4.4x3.9mm_P2.54mm
% Package_DIP S50-4_4.4x4.3mm_P2.54mm
— |Package_DirectFET S0-4_7.6x3.6mm_P2.54mm
= | package_LCC 50-5_4.4x3.6mm_P1.27mm
mil Package_LGA S0-6L_10x3.84mm_P1.27mm
mm | Package_QFP S0-6_4.4x3.6mm_P1.27mm
— Package_sIP
* 50-8_5.3x6.2mm_P1.27mm S0-8_3.9x4.9mm_P1.27mm
1)) Package_SON S0-14_3.9x8.65mm_P1.27mm
Package_50_J-Lead S0-14_5.3x10.2mm_P1.27mm
il Package_TO_SOT_SMD S0-16_3.9x9.9mm_P1.27mm
7 Package_TO_SOT_THT S0-16_5.3x10.2mm_P1.27mm
Eﬂ Panel_Cutouts 50-20-1EP_7.52x12.825mm_P1.27mm_EP6.045
Potentiometer_SMD 50-20-1EP_7.52x12.825mm_P1.27mm_EP6.045
Brtantinmatar THT 50-20 5.3x12.6mm P1.27mm
REF** Library Footprint Name Pads Doc: SO, 8 Pin (https://www.nxp.com/docs/en/d
S50-8_3.9x4.9mm_P1.27mm Package_S0O SO-8_3.9x4.9mm_P1.27mm 8 Keywords: 50 50
73.26 X 13.0000 ¥ 13.0000 dx 13.0000 dy 13.0000 dist 18.3848 grid 1.0000 mm

Double clicking the name of a footprint or using the button adds the footprint to the board.

The top toolbar contains the following commands:

iﬁ Select previous footprint in library.

i% Select next footprint in library.

T

"/ (9\ Q Zoom tools.

. Open footprint in 3D Viewer.

Add the footprint to the board.

Automatically zoom to fit each opened footprint.

The left toolbar contains the following commands:
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E

BN e

Selection tool (the default tool).

Interactively measure the distance between two points.

Turn grid display on/off.

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

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

Switch between full-screen and small editing cursor (crosshairs).
Show or hide pad numbers.

Switch display of pads between filled and outline mode.

Switch display of text between filled and outline mode.

Switch display of graphic items between filled and outline mode.

151



PN ES
EEFEEX

KiCad PCB #migas B ZMRIFIRIE, ABIRIFIREFEEHTEE, N KiCad IFFHERD—4, PCB fiEaHIR
FREFMETEAFRERRTR, HER KiCad BV WRARZBIZIRIIN, BUIFE THRANRIFRED 515517,

RIFIREIEENSE—E2 (BA. BEAANBERURIRER ) B8 KiCad BRHER, XEEITE KiCad FH

) "EARIIRIE"

BRENR

EnAIFmER,

Preferences *
----- Common Rendering Engine Annotations
----- Mouse and Touchpad O Accelerated graphics MNet Mames
..... Hotkeys OD t sh
é--PCB Editar (®) Fallback graphics TIXTUEEEL]
(O Show on pads
Grid Options (_) Show on tracks
: Sl (®) Show on pads and tracks
. Action Plugins @ Dots
. Origins & Axes ) Lines [ Show pad numbers
O Small crosses Show pad <ne net> indicator
Clearance Qutlines
Grid thickness: | 1.0 | : px Track & Via Clearances
Min grid spacing: | 0 | = O Do not show
() Show when routing
Snap to Grid: Always bt (®) Show when routing w/ via clearance at end
() Show when routing and editing
Cursor Options () Show always
Cursor Shape
@ Small crosshair Show pad clearance
() Full window crosshair i
Scroll cross-probed items into view
] Al h hai
Ways show crosshairs [ Zoom to fit cross-probed items
p
Highlight cross-probed nets
[ Refresh 3D view automatically
0K Cancel

Reset to Defaults
JERE XK« PRI RS INRER S & A ER R,
PRREHETS « FEHIXTTRIR A 5T,

POASAEILE = 12275 AR £ SIS s OB A,

B )\WURIBIEE : 1THI RIS L BRIR\EERE (LUFRA RN, TieLRIRMEIRENME, MRMEL ERIXT
R/NEEE, ASHLEH,

1=}

FRIRBIPNAE 1642 B REIRFIN SEIRREENE LRAR, SR "WIERRETeE, BEMSHERRE
" A B RA " 4 REERIAR R DL S AR EETORE,

NOTE BT | cerl | Bl B R 2R FE RS TR,

HARR ¢ ERIRERRER - T/ FEERER T (—HBEB TEMNLR) . FENAGERT—T
LERFERFLRENMIE, NREATHE, NWEERRIMBSTE,

MERERHFES: LRI ETRRER, TRINERENLE T RATENMASN T BRYmE 6T,

152



PIERTIR : ERIREEANR EAHMERIMRE, XERERFRRmERR, AoHRAERISETET,
ETRERES | EHREENRER FRFRERSITE,
BTER <TME> 1878 | I EERANMRCIE TR BEMERIER,

AR | EHREEETMEANTILEENERAR, ERIRETANKERNAKER, ZRREEMNRZIE
HIER/VEIRR, BNLYSRANKIT M FTRE Xo

ERERER : EHREETIREEARENERNAR,

RXXENTERHORE: LFREEN PCB HERFANZTH, EHEREERPRE—TTAAIHEEST PCB
frigas Ul B PTE N AVEERIIER Fo

FBLLESRZRANR : FHREHRAEIU R TR FEIRE,

ERXXENME: THLEsRIEAR T IERREN, REETSRNW =7E PCB friEfRF a5,
YRABIEIN
0 BZEE 'YW )
i RIFIER BT
RARAIMEE (M) BUERTEME RS E B | Ul AN v
R - \
v PCBGEE (W] BEREE L/R (RGAMES T/B) BHEGE: | MAESHRN v
EIER IR o T 25 |
e BHERLKE, EE 45 ER () —— .
RESEFREE (R):
Ei}ﬁ# @ 4
iy FircEmS (W) b RRE R K
EREBEE (s BERET 3 MEMmE: S ST ks
Alt, Shift £ Cirl.,
R
Tiethse  EEHE. (W] 2FEER
Shift A BliE P EE.
. . fikiRiE
shiftralt Wik X MIHE . AT
Alt M ETEPHE. i
ctrl WE & R IR TRIESE. @) $izh (45 BHER)
Ctri+shift E32RM (RERH%ER). HEZN( B EARAEE)

© EE(C) -+ HE(0)

EEEEERIRINE L/R : IEHRERNRENENEE BB RIS, &P, HEMNCAARIE(EEH) ;
BUHETRT, TEM ERTEREECKTE),

esem R RS EREEm TR EN RITEEZIT,
AFEHER: THEREERT R EH SRS FRESZ,

BB X ERERIN SRR, IR R, SRNSERE, WSRBRMLSTMRER, NWRBRRWENEL
HINSRIEBIER, R shift BILIERY X AR SRIEIEINAE,

153



FEIRIRE: R RE AN IR R R R,

iRk : 16RO A IR i s

WFFERE : I gRAE MR X T B AAR R,

MEPTEEN VL EAE, BEERYEEIHE, EETEMN VEIITRERET,
FRBMEZ R R ¢4k L VR RBELLATIER LR,

BUIRHERN LR T : EEIEREIREN A LRENSR TR | "Bal SR HEAEMAELERBImE. "
#)(45 EE) " SHARERM&SRENNE, ETIRITANFRGEMMLRINER, "He(BHAR)" I8 hE
BRRONAR, SRETSEMNRIEE, EFASNEBH,

SEREREITEME RIS E | EHIEAERLH TELTHINALES OILIRAEAAE, B8, XMNERS
HIFTHIMLLE : %A R RE B AE,

BRITHPRS : EHELRREEH AR,

BBMETHEEX A ENNMN: L RETARRRTEESEEMEREHE, JUES #INTERERIENT
BN EZALIEE, MIRSmMEE,

Bt
‘W IR

B
FARFORLIE AR
kg
v PCBi#RiEE mEfREE
BriER
RIEIEDR

*#: | KiCad Default - FTREB S E

RE
RE2
BEEA RE3
FESf HE4
) =]
ME6
mE7
) =F:]
mE9
ME10
HE
mE12
mE13
HE 14
ME15

o
C

Hidden RefDes
Hldden Value

|

HEEARIANE © HUE(C) « HE(0)

KiCad supports switching between different color themes to match your preferences. Kicad 8.0 comes with
two built-in color themes: "KiCad Default" is a new theme designed to have good contrast and balance for
most cases and is the default for new installations. "KiCad Classic" is the default theme from KiCad 5.1 and
earlier versions. Neither of these built-in themes can be modified, but you can create new themes to
customize the look of KiCad as well as install themes made by other users.
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You can define project text variables in the schematic or board setup dialogs. Project text variables are
defined for the whole project, so a project text variable defined in the Schematic Editor can also be used in
the Board Editor.

There are also a number of built-in system text variables. System text variables may be available in some
contexts and not others. The following variables can be used in PCB text, footprint text, footprint fields, and
drawing sheet fields. There are also a number of variables that can be used in the Schematic Editor.
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Variable name

COMMENT1 -
COMMENT9

COMPANY

CURRENT_DATE

FILENAME

FILEPATH

ISSUE_DATE

KICAD_VERSION

LAYER

PAPER

PROJECTNAME

REVISION

TITLE

<variablename>

<fieldname>

<refdes>:
<fieldname>

Description

Contents of drawing sheet’s Comment<n> field.

Contents of drawing sheet’s Company field.

Today’s date, in ISO format.

Filename of the board, with a file extension.

Full file path of the board, with a file extension.

Contents of drawing sheet’s Issue Date field.

Current version of KiCad. This variable is only available in drawing sheet fields.

Layer of the object. In footprint fields, this is the layer of the parent footprint. In
drawing sheet fields, this resolves to the plotted layer.

Current sheet’s paper size. This variable is only available in drawing sheet fields.
Project name, without a file extension.

Contents of drawing sheet’s Revision field.

Contents of drawing sheet’s Title field.

Contents of project text variable <variablename>.

Contents of footprint field <fieldname>. Fields can only be accessed from within
their parent object, so footprint fields can be accessed from other fields or text
within the footprint.

Both built-in footprint fields and user-defined fields from the corresponding

symbol are available. Built-in footprint fields use all uppercase letters: for example,

to access a footprint’s value, use ${VALUE}.

Built-in footprint fields are FOOTPRINT_LIBRARY, FOOTPRINT_NAME, LAYER,

NET_CLASS(<pad_number>), NET_NAME(<pad_number>), PIN_NAME(<pad_number>),

REFERENCE , SHORT_NET_NAME (<pad_number>), VALUE.
Contents of field <fieldname> in footprint <refdes>.

Both built-in footprint fields and user-defined fields from the corresponding

symbol are available. Built-in footprint fields use all uppercase letters: for example,

to access the value of U1,use ${U1:VALUE}.

Built-in footprint fields are FOOTPRINT_LIBRARY, FOOTPRINT_NAME, LAYER,

NET_CLASS(<pad_number>), NET_NAME(<pad_number>), PIN_NAME(<pad_number>),

REFERENCE , SHORT_NET_NAME(<pad_number>), VALUE.
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Custom design rules

KiCad FIEE X1 HINR AL I EIR LU BB BEAR IR B X EAERY "495R" TUE FPREA AN E BARgiH N, BEX
RITHMMNERZNA, BE—MKE, BRI BRI —ERDNMATRELEMRN, MSERMSEIMLEE, FENX
IR RERUET S

BEX&HHNEEE—TH B2A kicad_dra MBMHH, HEFHAAMERNEEX AN, SBEEIZL
X, MREEDMERFERAEEXMN, BESOIRERIBRAEH RGN, BRI kicad_dra XH5
kicad_pcb ] kicad_pro M{4—i2{®R7Z,

kicad_dra {4 KiCad BZ)EE, FNERNSEXNARIESRHITRIE, WEAERABERIZE

NOTE s EiErO e S A E R B SR LT,

BEXHNwER

BE XN HERNITRERIREEED, BRHT —THTAABEXMNWKIXARESR, —TiBAMEEREN
HITHBE XN FEHERER, TE—TIBEEINEE, EPhaIE T WEEXANESHIRESEN—LMN
Tl

The custom rules editor also provides context-sensitive autocomplete to suggest valid keywords and
properties. The autocomplete suggestion menu appears automatically, but it can also be opened manually by
pI'ESSiIlg Ctrl + Space .

AREEEXANGE, RFERA RERANEE ZH, BRIEEEER, BEXN PR EIRITE RN
BRI To

BEXMMNEE

The custom design rule language is based on s-expressions and allows you to create design constraints that
are not possible with the built-in constraints. Each design rule generally contains a condition defining what
objects to match and a constraint defining the rule to be applied to the matched objects.

The language uses parentheses ( ( and )) to define clauses of related keywords and values. Parentheses
must always be matched: for every ( there must be a matching ) . Inside a clause, keywords and values are
separated by whitespace (spaces, tabs, and newlines). By convention, a single space is used, but any number
of whitespace characters between keywords and values is acceptable. In places where text strings are valid,
strings without any whitespace may be quoted with " or ', or unquoted. Strings that contain whitespace
must always be quoted. Newlines cannot be used within a quoted string. Where nested quotes are required,
a single level of nesting is possible by using " for the outer quote character and ' for the inner (or vice
versa). Newlines between clauses are not required, but are typically used in examples for clarity.

In the syntax descriptions below, items in <angle brackets> represent keywords or values that must be
present and items in [square brackets] represent keywords or values that are optional or only sometimes
required.

The Custom Rules file must start with a version header defining the version of the rules language. As of
KiCad 8.0, the version is 1. The syntax of the version header is (version <number>). So in KiCad 8.0 the
header should read:

(version 1)
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HEhRALR G, TR AERBENAN, MANEHEIRFEERN, RS, XEPRRE—FANETH
BE, —BRA—THERNRNNREE —TERAN, SABEERMMN, EXEFR, XEHREEEEFIN
ROZAEXARIGE, DMEEEEE AR 2 B,

fian, NRTEIEZ—RAMMKIRS HV PSR SEAE MMM BRIRIVERE, GBI —SRAMM*K
BRI E AN XA PR A RIVER/EEE, BHERE—FMMNESE XN ZARRI LI E S RMMER, &
0, R HV FILEFRIRESSTEMNXIRA, AIRERAHIRRYEE,

Each rule must have a name and one or more constraint clauses. The name can be any string and is used to
refer to the rule in DRC reports. The constraint defines the behavior of the rule. Rules may also have a
condition clause that determines which objects should have the rule applied, an optional layer clause
which specifies which board layers the rule applies to, and an optional severity clause which specifies the
severity of the resulting DRC violation.

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

The custom rules file may also include comments to describe rules. Comments are denoted by any line that
begins with the # character (not including whitespace). You can press ctrl + / to comment or uncomment
lines automatically.

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

IS
E (layer) FAHEMNNGN ML ZREMR,. BRANKREATUE FTEHMTBN LR (constraint) FAFFHIT
iR, BEEHE B (layer) FO¥EES,

The value in the layer clause can be any board layer name, or the shortcut keywords outer to match the
front and back copper layers ( F.Cu and B.Cu) and inner to match any internal copper layers.

WNRAEW E (layer) F8, WZMNIFHERTHREE.

TEHE—E5H
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# Do not allow footprints on back layer (no condition clause means this rule always
applies)
(rule "Top side footprints only"

(layer B.Cu)

(constraint disallow footprint))

# This rule does the same thing, but is less efficient
(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)
(rule "clearance_outer"

(layer outer)

(constraint clearance (min 0.25mm)))

Severity Clause

The severity clause sets the DRC violation severity whenever the rule is violated.

Possible values are error, warning, ignore, and exclusion. Ignored rules are not observed by the
interactive router and violations are not shown in the DRC dialog. However, ignored rules are evaluated for
matching and therefore can still override earlier rules. Errors, warnings, and excluded rules are all observed
by the interactive router, and violations are displayed in the DRC dialog when the appropriate filters are
selected.

Setting a rule’s severity to ignore does not disable the rule; only the effects of the rule

WARNIN . A . . :
G are disabled. The rule is still evaluated and can still override previous rules.

Condition Clauses

The condition clause determines which objects which objects the rule applies to. If a rule has a condition
clause, the rule will apply to any objects that match the condition. If a rule does not have any condition
clauses, it will apply unconditionally.

N R BE—TEEEXAFRBEINRAN (AEEAE 586, MEATFEBEZER, FEEEMm) » 1ZR&K
RNEH RIS EENSHE W WNRFTIHEN, A0, URERNRZENERE, S TME NS
THWSR (k. BE, BF) BESHMME LTNEMRNR#TRE, NREFEET—TEEXHAN, HFRX
RNEMTAENRNFRAEER, FEAIRFEEX THRMNERR, ABLXTEEX MM FAERBEXE TR B
HRHYIE]ER,

BN REFRANESESTH A A §l B, IR THROIAFHAEE, KARITANEERTNRX A EERYIR
o g0, WRIRE—FAMN, Rk A Bk, B Aidfl. B ERATNEMAILEMMSIA TR ; XEXR
ATUERBUER AB {EANR%.

REPRZRATURIEENT I /RIE ( true 3N false ), MIRFATEENTA true,, WANLAFLEEFNIR,

FTHENNREBEIT LUK BYE, URTURTRHEN LK B8, BUMRENERIEED 57 <object>.
<property> F <object>.<function>([arguments]), 1F&E : <WWR>.<Bi> Fl <HFR> . <E#>([28]) o
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LIRENAGRERTEA <WR>. (A.. B. X AB. ) i, SHIF—TETHARIIIER, HEf

NOTE e Emr SR,

The object properties and functions are compared using boolean and relational operators to result in a
boolean expression. The following operators are supported:

== Equal to

1= Not equal to

>, >= Greater than, greater than or equal to
<, <= Less than, less than or equal to

&& And

|| Or

! Not (unary)

For example, A.NetClass == 'HV' will apply to any objects that are part of the "HV" netclass and
A.NetClass != B.NetClass will apply to any objects that are in different netclasses. Parentheses can be
used to clarify the order of operations in complex expressions but they are not required. All the boolean
operators have the same precedence and are evaluated in order from left to right.

BURBMRTYIENE, WORT. AR, KE. UEFS, AXLEML, BURRK JUEEEXMNESHE
A, DUSEERMLEN, MRSAERRUER, BENNRNERTEHRER (BEBAK, KSHAENE) .
SEATIESA:

mm 2X

mil, th F~Z—%ET (mils)
in, " g

deg E

rad =

NOTE BRE Xi&iH N ERRIER R F PCB fRigasFHIE R E (L,

Numeric conditions can use simple math expressions, for example (condition "A.Hole_Size_X == 1.0mm +
0.1mm") .

Constraint Clauses

The constraint clause of the rule defines the behavior of the rule on the objects that are matched by the
condition. Each constraint clause has a constraint type and one or more arguments that set the behavior of
the constraint. A single rule may have multiple constraint clauses, in order to set multiple constraints (for
example, clearance and track_width) for objects that match the same rule conditions.
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WZUREFANSEEET —TYENEIHE, IENRREZHR/NME. RUENSRXEREA (BEH
"min/opt/max") , BN BXEAFRITANEE: WRIPMENFHARREPHRIVEIXATEXE, =%
—T DRC f8iR, B ENATELLR, FHiEA KiCad BUAERR "&MA" B, HIF, RMHY diff_pair_gap 2
MM REMBERNEDWIERN, MRERERTENDN, EREDNZENEREREERR, RBEERE
RMENIRKERE (NRIEERIEE) , MATRFERR, AMEEZRIV/EX/RMLENERT, AMEEE
mrIRIVE. RIVENRAE.

RN RM/ERXE®IEER (nin<value>), (opt<value>), Ml (max<value>) ., FIWl, HLEELIRAIUER
(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm)) , MRIAKRF/NEE, FAIUEEER
(constraint track_width (min 0.5mm)) .

Numeric constraint values can use simple math expressions, for example (constraint clearance (min
0.5mm + 0.1mm)) .

Constraint type Argument type Description

annular_width min/opt/max Checks the width of annular rings on vias and pads.

assertion boolean Checks that the boolean expression is true. If the
expression expression is false, a DRC error will be created. The

expression can use any of the properties listed in the Object
Properties section.

clearance min Specifies the electrical clearance between copper objects
of different nets. (See physical_clearance if youwish to
specify clearance between objects regardless of net.)

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

connection_width min Checks the width of connections between pads and zones.
An error will be generated for each pad connection that is
narrower than the min value.

courtyard_clearance min 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.

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

diff_pair_gap min/opt/max 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).
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Constraint type

diff_pair_uncoupled

disallow

edge_clearance

hole_clearance

hole_size

hole_to_hole

Argument type

max

track

via
micro_via
buried_via
pad

zone

text
graphic
hole
footprint

min/opt/max

min

min/max

min

Description

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 the board edge.

This can also be thought of as the "milling tolerance" as the
board edge will include all graphical items on the
Edge.Cuts layer as well as any oval pad holes. (See
physical_hole_clearance for the drilling tolerance.)

To allow objects to overlap (collide) with the board edge,
create an edge_clearance constraint with the min value
less than zero (for example, -1).

Checks the clearance between a drilled hole in a pad or via
and copper objects on a different net. The clearance is
measured from the diameter of the hole, not its center.

Checks the size (diameter) of a drilled hole in a pad or via.
For oval holes, the smaller (minor) diameter will be tested
against the min value (if specified) and the larger (major)
diameter will be tested against the max value (if specified).

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.

This constraint is solely for the protection of drill bits. The
clearance between laser-drilled (microvias) and other non-
mechanically-drilled holes is not checked, nor is the
clearance between milled (oval-shaped) and other non-
mechanically-drilled holes.
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Constraint type

length

min_resolved_spokes

physical_clearance

physical_hole_clearance

silk_clearance

skew
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Argument type

min/max

A W N = O

min

min/opt/max

min/opt/max

Description

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. This
constraint also sets a target length that is used by the
length tuning tool for any nets that match the rule
condition.

Checks the total number of connections (spokes) to a
pad. An error will be raised for each pad that has fewer
than the specified number of spokes.

Checks the clearance between two objects on a given
layer (including non-copper layers).

While this can perform more general-purpose checks
than clearance, it is much slower. Use clearance
where possible.

Checks the clearance between a drilled hole in a pad or
via and another object, regardless of net. The clearance
is measured from the diameter of the hole, not its
center.

This can also be thought of as the "drilling tolerance" as
it only includes round holes (see edge_clearance for
the milling tolerance).

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

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

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 difference between
that average and the length of any one net is above the
constraint max value, an error will be generated. This
constraint also sets a target skew that is used by the
skew tuning tool for any nets that match the rule
condition. The target skew is the opt value, if
specified, or the min value if not. If neither min nor
opt is specified, the target skewis 0.



Constraint type

text_thickness

thermal_relief_gap

thermal_spoke_width

track_width

via_count

via_diameter

zone_connection

Argument type

min/max

min

opt

min/opt/max

min/max

min/max

solid
thermal_reliefs
none

RREUENREEE
RIFEEE MMESA TN I TR -

H$ERK

XERMEERTA PCB Ko

Description

Checks the thickness of text, including text boxes. An error
will be generated for each text item that has a thickness
below the min value (if specified) or above the max value
(if specified).

Specifies the width of the gap between a pad and a zone
with a thermal-relief connection.

Specifies the width of the spokes connecting a pad to a zone
with a thermal-relief connection.

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. An error will be generated for each net that
has fewer vias than the min value (if specified) or more
than the max value (if specified).

Checks the diameter of vias. An error will be generated for
each via that has a diameter below the min value (if
specified) or above the max value (if specified).

Specifies the connection to be made between a zone and a
pad.
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Property

Layer

Locked
Parent

Position_X

Position_Y

Type

Data type

string

boolean
string

dimension

dimension

string

Description

The board layer on which the object exists. For objects that exist on
more than one layer, this property will return the first layer (for
example, F.Cu for most through-hole pads/vias).

True if the object is locked.
Returns the unique identifier of the parent object of this object.

The position of the object’s origin in the X-axis. Note that the origin of an
object is not always the same as the center of the object’s bounding box.
For example, the origin of a footprint is the location of the (0, 0)
coordinate of that footprint in the footprint editor, but the footprint
may have been designed such that this location is not in the center of the
courtyard shape.

The position of the object’s origin in the Y-axis. Note that KiCad always
uses Y-coordinates that increase from the top to bottom of the screen
internally, even if you have configured your settings to show the Y-
coordinates increasing from bottom to top.

One of "Bitmap", "Dimension", "Footprint", "Graphic", "Group", "Leader",
"Pad", "Target", "Text", "Text Box", "Track", "Via", or "Zone".

EENNRBYE
EEEMEAT M EMENMANSR (B2, 7l B, B%).
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Property

Net

NetClass

NetName

Curve_Points

Enable_Teardrops

Prefer_Zone_Connections

Allow_Teardrops_To_Span_Two_Tracks

Best_Length_Ratio

Best_Width_Ratio

Max_Length

Max_Width

Max_Width_Ratio

Data type

integer

string

string

integer

boolean

boolean

boolean

double

double

dimension

dimension

double

Description
The net code of the copper object.

Note that net codes should not be relied upon to
remain constant: if you need to refer to a specific
net in arule, use NetName instead. Net canbe
used to compare the nets of two objects with
better performance, for example A.Net ==
B.Net is faster than A.NetName == B.NetName.

The name of the netclass for the copper object.

Note: netclasses must be declared in the Board
Setup dialog before they can be used in DRC
rules.

The name of the net for the copper object.

Number of curve points on curved teardrops
connected to the object.

True if teardrops are enabled for the object.

True if the "Prefer zone connections" property is
set for the object.

True if the "Allow teardrops to span two tracks"
property is set for the object.

Best ratio of teardrop length to object size for
teardrops connected to the object.

Best ratio of teardrop width to object size for
teardrops connected to the object.

Maximum length dimension for teardrops
connected to the object.

Maximum width dimension for teardrops
connected to the object.

Maximum allowable ratio of object size to track
width for teardrops connected to the object.

HEJE

RERIEERTHR.
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Property

Clearance_Override

Do_not_Populate

Exclude_From_Position_Files

Exclude_From_Bill_of_Materials

Exempt_From_Courtyard_Requirement

Keywords

Library_Description

Library_Link

Not_in_Schematic

Orientation

Reference

Solderpaste_Margin_Override

Solderpaste_Margin_Ratio_Override

Thermal_Relief_Gap

Thermal Relief_Width

Value

Zone_Connection_Style
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Data type

dimension

boolean

boolean

boolean

boolean

string

string

string

boolean

double

string

dimension

dimension

dimension

dimension

string

string

Description

The copper clearance override set for the
footprint.

True if the footprint’s "Do not populate" attribute
is set.

True if the footprint’s "Exclude from position
files" attribute is set.

True if the footprint’s "Exclude from bill of
materials" attribute is set.

True if the footprint’s "Exempt from courtyard
requirement" attribute is set.

The "Keywords" from the library footprint.

The link to the library footprint in
library_name:footprint_name format.

The link to the library footprint in
library_name:footprint_name format.

True if the footprint’s "Not in schematic" attribute
is set.

The orientation (rotation) of the footprint in
degrees.

The reference designator of the footprint.

Note that while footprints have a Reference
property, footprint child objects (such as pads) do
not. To check if an object belongs to a footprint
with a specific reference, use the
memberOfFootprint('x"') function.

The solder paste margin override set for the
footprint.

The solder paste margin ratio override set for the
footprint.

The thermal relief gap set for the footprint.

The thermal relief connection width set for the
footprint.

The contents of the "Value" field of the footprint.

One of "Inherited", "None", "Thermal reliefs" or
"Solid".



IRRBRE

XERMEEATHRIERE,
Property

Clearance_Override

Fabrication_Property

Hole Size X
Hole Size Y
Orientation

Pad_Number

Pad_Shape

Pad_To_Die_Length

Pad_Type

Pin_Name

Pin_Type

Corner_Radius_Ratio

Size_X

Data type
dimension

string

dimension
dimension
double

string

string

dimension

string

string

string

double

dimension

Description
The copper clearance override set for the pad.

One of "None", "BGA pad", "Fiducial, global to board", "Fiducial,
local to footprint", "Test point pad", "Heatsink pad", "Castellated
pad".

The size of the pad’s drilled hole/slot in the X axis.
The size of the pad’s drilled hole/slot in the Y axis.
The orientation (rotation) of the pad in degrees.

The "number" of a pad, which can be a string (for example "A1"
in a BGA).

One of "Circle", "Rectangle", "Oval", "Trapezoid", "Rounded
rectangle”, "Chamfered rectangle", or "Custom".

The value of the "pad to die length" property of a pad, which is
additional length added to the pad’s net when calculating net
length.

One of "Through-hole", "SMD", "Edge connector”, or "NPTH,
mechanical".

The name of the pad (usually the name of the corresponding pin
in the schematic).

The electrical type of the pad (usually taken from the
corresponding pin in the schematic). One of "Input", "Output”,
"Bidirectional", "Tri-state", "Passive", "Free", "Unspecified",
"Power input", "Power output", "Open collector”, "Open emitter",
or "Unconnected".

Pins with a no-connection flag on them will have a
"+no_connect" suffix added to the pin type string. For example,
"passive+no_connect" will match a passive pin with a no-
connection flag. To match a pin type whether or not the pin has
ano-connection flag, use a wildcard: "passive™" will match
passive pins with or without a no-connection flag.

For rounded rectangle pads, the ratio of radius to rectangle size.

The size of the pad in the X-axis.
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Property

Size Y

Soldermask_Margin_Override

Solderpaste_Margin_Override

Solderpaste_Margin_Ratio_Override

Thermal_Relief_Gap

Thermal_Relief_Spoke_Angle

Thermal_Relief_Spoke_Width

Zone_Connection_Style

& MENRE
RIS T AT,

1. HimER
Origin_X dimension
Origin_Y dimension
End_X dimension
End_Y dimension
Width dimension
TR
XERMEEATI AL
Property Data type
Diameter dimension
Hole dimension
Layer_Bottom string
Layer_Top string
Via_Type string

Data type
dimension
dimension
dimension

dimension

dimension

dimension

dimension

string

1P

T RHY X A 4R,
HERHY Y AR4F,
£ S X AR,

KRR Y A4R,

ML EREEE

Description

Description

The size of the pad in the Y-axis.

The solder mask margin override set for the pad.
The solder paste margin override set for the pad.

The solder paste margin ratio override set for the
pad.

The thermal relief gap set for the pad.

The thermal relief connection angle set for the
pad.

The thermal relief connection width set for the
pad.

One of "Inherited", "None", "Thermal reliefs" or
"Solid".

The diameter of the via’s pad.

The diameter of the via’s finished hole.

The last layer in the via stackup.

The first layer in the via stackup.

One of "Through", "Blind/buried", or "Micro".

Tuning Pattern Properties
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Property

End_X

End_Y
Min_Amplitude
Max_Amplitude
Tuning_Mode
Initial_Side
Min_Spacing
Corner_Radius_%
Target_Length
Target_Skew
Override_Custom_Rules
Single-sided

Rounded

BRI X B A

Data type
dimension
dimension
dimension
dimension
string
string
dimension
integer
dimension
dimension
boolean
boolean

boolean

Description

The x-coordinate of the end point.

The y-coordinate of the end point.

The minimum amplitude of the tuning pattern.

The maximum amplitude of the tuning pattern.

One of "Single track", "Differential pair", or "Diff pair skew".
One of "Left", "Right", or "Default".

The minimum spacing of the tuning pattern..

The corner radius percentage of the tuning pattern.
The target length for the tuning pattern.

The target skew for the tuning pattern.

True if the tuning pattern overrides custom DRC rules.
True if the tuning pattern is single-sided.

True if the tuning pattern uses rounded meanders.

XERMEEATRXAFEREX, MURMANX (UEIFFARIEREX) o

Property
Clearance_Override
Min_Width

Name

Pad_Connections

Priority
Thermal_Relief_Gap

Thermal_Relief_Width

BB

Data type
dimension
dimension
string

string

integer
dimension

dimension

Description

The copper clearance override set for the zone.

The minimum allowed width of filled areas in the zone.
The user-specified name (blank by default).

One of "Inherited", "None", "Thermal reliefs", "Solid", or
"Thermal Reliefs for PTH".

The priority level of the zone.
The thermal relief gap set for the zone.

The thermal relief connection width set for the zone.

XEREERTERL. B B, BEAZi0%E,
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Property
Angle
End_X
End_Y
Filled
Line_Width
Line_Style
Shape
Start_X

Start_Y

MARBE

Data type
dimension
dimension
dimension
boolean
dimension
string
string
dimension

dimension

Description

The angle of an arc.

The x-coordinate of the end point.

The y-coordinate of the end point.

True if the shape is filled.

Thickness of the strokes of the shape.

One of "Solid", "Dashed", "Dotted", "Dash-Dot", "Dash-Dot-Dot".

One of "Segment", "Rectangle"”, "Arc", "Circle", "Polygon", or "Bezier".
The x-coordinate of the start point.

The y-coordinate of the start point.

XERESATYANR (HERFR. BRAMNARES) .

Property
Bold

Height

Horizontal_Justification

Italic

Knockout

Mirrored

Text

Thickness

Width

Vertical_Justification

Visible

RATVEH

Data type Description

boolean True if the text is bold.

dimension Height of a character in the font.

string Horizontal text justification (alignment): one of "Left",
"Center", or "Right".

boolean True if the text is italic.

boolean True if the text has the knockout property set.

boolean True if the text is mirrored.

string The contents of the text object.

dimension Thickness of the stroke of the font.

dimension Width of a character in the font.

string Vertical text alignment: one of "Top", "Center", or "Bottom".

boolean True if the text object is visible (displayed).

BILOY B E XA FSE PRI SRIBA L TR
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Function

enclosedByArea('x")

existsOnLayer('layer_id")

fromTo('x', 'y")

getField('x")

inDiffPair('x")

insideArea('x")

Objects

A or B

Aor B

Aor B

Aor B

Aor B

Aor B

Description

Returns true if all of the object is inside the named rule area or
zone. Note that enclosedByArea() is slower than
intersectsArea(). Use “intersectsArea() where possible.

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 the value of field x in the object. Note that only
footprints have fields, so no field will be returned unless the
object is is a footprint.

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') both
return true for objects in the nets /USB_P and /USB_N. * and
? can be used as wildcards, so inDiffPair('/USB*') matches
/USB1_P and /USB1_N as well as /USB2_P and /USB2_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 aboard 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.

Deprecated; use intersectsArea() instead.
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Function

intersectsArea('x")

intersectsCourtyard('x")
intersectsFrontCourtyard('x")

intersectsBackCourtyard('x"')

isBlindBuriedVia()

isCoupledDiffPair()

isMicroVia()
isPlated()

memberOf('x")

memberOfGroup('x")
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Objects

Aor B

A or B

AorB

AB

A or B
AorB

Aor B

AorB

Description

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 areais 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 any part of the object is inside the
courtyard of the given footprint. 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 courtyard on a specific layer.

The footprint can be specified by reference designator or
library ID in <footprint_library>:<footprint_name>
format. The * or ? wildcards can be used in the
argument: intersectsCourtyard('R?') will check all
footprints with references that contain R followed by a
single character, while
intersectsCourtyard('Resistor_SMD:*') will check all
footprints in the Resistor_SMD library.

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 isin net
/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.

Deprecated; use memberO0fGroup() instead.

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



Function Objects Description
memberOfFootprint('x') A or B Returns true if the object is a member of the given footprint.

The footprint can be specified by reference designator or library ID
in <footprint_library>:<footprint_name> format. The * or ?
wildcards can be used in the argument: memberOfFootprint('R?")
will check all footprints with references that contain R followed
by a single character, while
memberOfFootprint('Resistor_SMD:*') will check all footprints
inthe Resistor_SMD library.

memberOfSheet('x") A or B Returns true if the object is a member of a schematic sheet named
X.

BRESG& B
Basic examples

(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.intersectsCourtyard('U3')"))

# 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
(rule "Differential pair clearance"
(condition "A.inDiffPair('*') && !AB.isCoupledDiffPair()")
(constraint clearance (min 1.5mm)))

(rule "copper keepout"

(constraint disallow track via zone)
(condition "A.intersectsArea('zone3')"))
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Various clearances

(rule "Clearance between Pads of Different Nets"
(constraint clearance (min 3.0mm))
(condition "A.Type == 'Pad' && B.Type == 'Pad' && A.Net != B.Net"))

(rule "Pad to Track Clearance"
(constraint clearance (min 0.2mm))
(condition "A.Type == 'Pad' && B.Type == 'Track'"))

# Enforce a clearance around pads (and other copper objects) in a specific footprint
(rule "Pad clearance in R1"

(constraint clearance (min 1mm))

(condition "A.memberOfFootprint('TP1')"))

# Enforce a mechanical clearance between components and board edge
(rule front_mechanical_board_edge_clearance

(layer "F.Courtyard")

(constraint physical_clearance (min 3mm))

(condition "B.Layer == 'Edge.Cuts'"))

# This assumes that there is a cutout with 1mm thick lines
(rule "Clearance to cutout"
(constraint edge_clearance (min 0.8mm))
(condition "A.lLayer=='Edge.Cuts' && A.Line_Width == 1.0mm"))

# prevent silk over tented vias
(rule silk_over_via
(constraint silk_clearance (min 0.2mm))
(condition "A.Type == '*Text' && B.Type == 'Via'"))

(rule "Allow connector silk to intersect board edge"
(constraint silk_clearance)
(severity ignore)
(condition "A.memberOfFootprint('J*') && B.Layer=='Edge.Cuts'"))

(rule "Distance between Vias of Different Nets"
(constraint hole_to_hole (min 0.254mm))
(condition "A.Type == 'Via' && B.Type == 'Via' && A.Net != B.Net"))

(rule "Via Hole to Track Clearance"
(constraint hole_clearance (min 0.254mm))
(condition "A.Type == 'Via' && B.Type == 'Track'"))

(rule "Distance between test points"

(constraint courtyard_clearance (min 1.5mm))
(condition "A.Reference =='TP*' && B.Reference == 'TP*"))
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High-current designrules

# Check current-carrying capacity

(rule high-current
(constraint track_width (min 1.0mm))
(constraint connection_width (min 0.8mm))
(condition "A.NetClass == 'Power'"))

# Don't use thermal reliefs on heatsink pads
(rule heat_sink_pad
(constraint zone_connection solid)
(condition "A.Fabrication_Property == 'Heatsink pad'"))

# Require all four thermal relief spokes to connect to parent zone
(rule fully_spoked_pads

(constraint min_resolved_spokes 4))

# Set thermal relief gap & spoke width for all zones
(rule defined_relief
(constraint thermal_relief_gap (min 10mil))
(constraint thermal_spoke_width (min 12mil)))

# Override thermal relief gap & spoke width for GND and PWR zones
(rule defined_relief_pwr

(constraint thermal_relief_gap (min 10mil))

(constraint thermal_spoke_width (min 12mil))

(condition "A.Name == 'zone_GND' || A.Name == 'zone_PWR'"))

# Prevent solder wicking from SMD pads

(rule holes_in_pads
(constraint physical_hole_clearance (min 0.2mm))
(condition "B.Pad_Type == 'SMD'"))

# Disallow solder mask margin overrides

(rule "disallow solder mask margin overrides"
(constraint assertion "A.Soldermask_Margin_Override == Omm")
(condition "A.Type == 'Pad'"))
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Hole sizes

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

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

# Separate drill bit and milling cutter size constraints
(rule "Plated through-hole size"
(constraint hole_size (min 0.2mm) (max 6.35mm))
(condition "A.isPlated() && A.Hole_Size_X == A.Hole_Size_Y"))

(rule "Plated slot size"
(constraint hole_size (min 0.5mm))
(condition "A.isPlated() && A.Hole_Size_X != A.Hole_Size_Y"))

B

Scripting allows you to automate tasks within KiCad using the Python language. KiCad provides an API for
editing PCBs that can be used interactively or in standalone scripts. Board Editor scripts can be organized as
"action plugins", which are displayed as icons in the top toolbar of the Board Editor. There is also a separate
Footprint Wizard API that can be used to create footprint creation plugins for the Footprint Editor.

This manual covers general scripting concepts for the Board Editor’s pcbnew API as well as for the footprint
wizard API. Users wishing to write or modify scripts should also use the Doxygen documentation for these
APIslocated at https://docs.kicad.org/doxygen-python-8.0/namespaces.html.

KiCad 6 S{FEHHRATRE Python 3 KZHHIA, Python 2 BARE#HZHR,

izl sy

PCB B8 E—TPIERN Python #5I&, FALARMEHSREREN. BEMEHE, HARBIREHRN
B 4. PCB /RIEHRH Python API RREENME, FIUBMHE, ERHIEHMA inport pcbnew , KIS
pcbnew.GetBoard() GAHYHREZHAITE PCB fRigaa-H MBI M, AILLUETIERIA#H TR ENHENR,

Python BIZAAE

Plugin scripts (PCB action plugins and footprint wizards) can be installed automatically using the Plugin and
Content Manager (PCM), or manually by copying the plugin to a folder. Manually installed plugins should
each be in their own folder within the plugins folder. The location of the plugins folder is by default:

Platform Path

Linx ~/.local/share/kicad/8.0/scripting/plugins
macOS ~/Documents/KiCad/8.0/scripting/plugins
Windows %HOME%\Documents\KiCad\8.0\scripting\plugins
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The type of plugin is determined by the Python class it inherits from. Inheriting from
NOTE FootprintWizardBase.FootprintWizard will create a footprint wizard plugin, and
inheriting from pcbnew.ActionPlugin will create an action plugin. Creating action
plugins and footprint wizards is described in more detail below.
pcbnew API overview
The scripting API reflects the internal object structure inside KiCad’s Board Editor. It is provided by the
pcbnew module in Python.

Because the API is tightly coupled to KiCad’s internals, the API will change over time and is
NOTE not considered stable. Consult the doxygen documentation for the most up-to-date API
reference, and be sure to use the documentation for the appropriate version of KiCad.

Scripts, action plugins, and interactive scripting sessions often start with a call to GetBoard() , which returns
a BOARD object representing the currently open board and its contents.

BOARD has a set of properties and a set for each type of object in the board: footprints, zones, tracks, vias,
text, etc. Each type of object has its own properties and holds its own objects: a footprint will likely have at
least one pad, for example.

The objects in the BOARD can be accessed using methods that each return an iterable list of the

corresponding object type. A selection of these methods are listed below. Other methods are listed in the
doxygen documentation.

® board.GetFootprints() : returns alist of all of the footprints in the board.

® board.GetDrawings() : returns a list of miscellaneous board objects in the board.
® poard.GetTracks() : returns a list of all of the tracks and vias in the board.

® board.GetZones() : returns a list of all of the zones in the board.

® board.GetNetClasses(): returns alist of all net classes in the board’s design rules.
Boards can be loaded and saved from disk using the following functions:

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

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

® board.Save(filename) : the same as SaveBoard(), but a method of the BOARD object.
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B+

Load a board, hide all values, and show all references.

#!/usr/bin/env python3
import sys
from pcbnew import LoadBoard

filename = sys.argv[1]

pcb = LoadBoard(filename)

for fp in pcb.GetFootprints():
print(f"* Footprint: {fp.GetReference()}")
fp.Value().SetVisible(False) # set Value as Hidden
fp.Reference().SetVisible(True) # set Reference as Visible

pcb.Save("mod_" + filename)

Change the paste mask margin for pins 1-14 of a footprint.

#!/usr/bin/env python3
import sys
from pcbnew import *

filename=sys.argv[1]
pcb = LoadBoard(filename)

# Find module U304
u304 = pcb.FindFootprintByReference('U304")
pads = u304.Pads()

# Iterate over pads, printing solder paste margin
for p in pads:
print(p.GetPadName(), ToMM(p.GetlLocalSolderPasteMargin()))
id = int(p.GetPadName())
# Set margin to 0 for all but pad (pin) 15
if id<15: p.SetlLocalSolderPasteMargin(0)

pcb.Save("mod_"+filename)
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Load a footprint library, list footprints in the library, and list pads in each footprint.

#!/usr/bin/env python3
from pcbnew import *

libpath = "/usr/share/kicad/footprints/Connector_PinSocket_2.54mm.pretty"
print(f">> enumerate footprints, pads of {libpath}")

# Load the suitable plugin to read/write the .pretty library

src_type = PCB_IO_MGR.GuessPluginTypeFromLibPath( libpath );

# We can force the plugin type by using IO_MGR.PluginFind( IO_MGR.KICAD )
plugin = PCB_IO_MGR.PluginFind( src_type )

# Print plugin type name: (Expecting "KiCad" for a .pretty library)
print(f"Selected plugin type: {PCB_IO_MGR.ShowType(src_type)}")

list_of_footprints = plugin.FootprintEnumerate(libpath)

for name in list_of_footprints:
fp = plugin.FootprintLoad(libpath,name)
# print the short name of the footprint
print(name)
# followed by ref field, value field, and decription string:
# Remember ref and value texts are dummy text, replaced by the schematic values
# when reading a netlist.
print(f" -> {fp.GetReference()} {fp.GetValue()} {fp.GetLibDescription()}")
for pad in fp.Pads():
print(
f pad [{pad.GetPadName()}] at "
f"pos ({ToMM(pad.GetPosition().x)}, {ToMM(pad.GetPosition().y)}) mm,",
f"shape offset ({ToMM(pad.GetOffset().x)}, {ToMM(pad.GetOffset().y)}) mm"
)
print()
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Load a board and print information about each item in the board.

#!/usr/bin/env python
import sys
from pcbnew import *

filename=sys.argv[1]
pcb = LoadBoard(filename)

print("Listing Tracks and Vias:")
for item in pcbh.GetTracks():
if type(item) is PCB_VIA:
pos = item.GetPosition()
drill = item.GetDrillValue()
width = item.GetWidth()
print(f" * Via: {ToMM(pos)} - {ToMM(drill)}/{ToMM(width)}")
elif type(item) is PCB_TRACK:
start = item.GetStart()
end = item.GetEnd()
width = item.GetWidth()
print(f" * Track: {ToMM(start)} to {ToMM(end)}, width {ToMM(width)}")
else:
print(f"Unknown type {type(item)}")

print()
print("Listing Text and Shapes:")
for item in pcb.GetDrawings():
if type(item) is PCB_TEXT:
print(f"* Text: '{item.GetText()}' at {ToMM(item.GetPosition())}")
elif type(item) is PCB_SHAPE:
print(f"* Drawing: {item.GetShapeStr()}")
else:
print(f"Unknown type {type(item)}")

print()
print("Listing Footprints")
for fp in pcb.GetFootprints():
print(f"* Footprint: {fp.GetReference()} at {ToMM(fp.GetPosition())}")

print()

print(f"Ratsnest count: {pcb.GetNetCount()}")

print(f"Track width count: {len(pcb.GetTrackWidthList())}")
print(f"Via size count: {len(pcb.GetViasDimensionsList())}")

print()
print(f"Listing Zones: {pcb.GetAreaCount()}")
for idx in range(0, pcb.GetAreaCount()):
zone = pch.GetArea(idx)
print(f"zone: {idx} priority: {zone.GetAssignedPriority()} netname:
{zone.GetNetname()}")

print()
print(f"Netclasses: {len(pcb.GetAllNetClasses())}")
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BREE

Action plugin associate a script with a button in the PCB Editor GUI. Clicking the button runs the script.
Action plugins are shown in the Tools - External plugins menu, and can also be shown in the toolbar if
enabled in the Action Plugins page of the Preferences dialog.

The example below is an action plugin that uses KiCad’s pcbnew API to replace the string $date$ with the

current date in any text item.

import pcbhnew
import re
import datetime

class text_by_date(pcbnew.ActionPlugin):

nun

test_by_date: A sample plugin as an example of ActionPlugin

Add the date to any text field of the board containing '$date$’

How to use:

- Add a text on your board with the content '$date$’

- Call the plugin

- The text will automatically be updated with the date (format YYYY-MM-DD)

nun

def defaults(self):

nmun

Method defaults must be redefined
self.name should be the menu label to use
self.category should be the category (not yet used)
self.description should be a comprehensive description
of the plugin
self.name = "Add date on PCB"
self.category = "Modify PCB"
self.description = "Automatically add date on an existing PCB"

def Run(self):
pcb = pcbnew.GetBoard()
for item in pcb.GetDrawings():
if item.GetClass() == "PCB_TEXT":
txt = re.sub("\$date\$ [0-91{4}-[0-9]{2}-[0-9]{2}",
"$date$", item.GetText())
if txt == "$dates$":
item.SetText("$date$ %s" % datetime.date.today())

text_by_date().register()

HERS

Footprint wizards are Python scripts that can be accessed from the Footprint Editor. Each footprint wizard
presents a selection of parameters defined in the Python script, and creates a footprint based on the
parameter values.
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There are 3 minimum steps required to create a footprint wizard, which are described below. For examples
of how to create footprint wizards, see the footprint wizards included with KiCad.
1. Instantiate a Python class, inheriting from FootprintWizardBase.FootprintWizard.

2. Define the 6 required functions: GetName(), GetDescription(), GetValue(),
GenerateParameterList(), CheckParameters(),and BuildThisFootprint().

3. Register the class by calling {your_class_name}().register() .

The GetName(), GetDescription(), and GetValue() functions are there to provide strings to the UI The
only functionality needed is to return an appropriate string.

The GenerateParameterList() function defines the parameters needed for the footprint. Parameters are
grouped into a page + name format. For example, calling self.AddParam("demo", "radius", self.uMM, 5)
would add a parameter named radius into the page named demo. Retrieving that parameter data would be
done with a call such as self.footprint_radius = self.parameters["demo"]["radius"].

The CheckParameters() function is available to perform any data validation on the parameters defined in
GenerateParameterList(). This function is also where the self.footprint_radius =
self.parameters["demo"]["radius"] calls reside.

The BuildThisFootprint() function is where the footprint building steps are called. This function is where
one creates the footprint.

The required {your_class_name}().register() call can either be at the end of the Python file, or in an
__init__.py file. Both styles are supported by KiCad.

KiCad will not reload a plugin after it has raised an error (for example, the
NOTE NotImplementedError ). One will need completely close out KiCad and restart it. However,
this doesn’t apply to changes which do not raise an error.

IDF component outlines

KiCad AILL[IDF EHidz, SHEBERN IDF FiR], LUEENM CAD #EGEA, THERE—LXFIY IDF oiHa4E
BNTEEIER E. SUEEFTHY IDF JTFniERIIES, LUK KiCad A& S/Y IDF T ERIHER,

IBEEHS HEFERNTTHRE

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.

BTSN PCB frigasiE IDF REUAMBFEF, FEIENBILEH =T 3D REUWRE
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IDF 841 : iU W 3K THOU HFfI—T, BEREAFEDX T8 —ToHHoER SN,

4. 5E  IR—TERYE, ARTHNRXEE, RT3 FEENENL
DR 2 EHATIREITZICR 3 RE, XERBEE T TAHIBE, iER3TEETFR !

1. BB, 0 CGHEREERHIAFERE) X 1 (OERRIRR HIRFIERE) o

2. X R ERE

3. Y fR: ERE

4. BEAE  —TFRE. WRZEHR 0, WM E—RERX—RGH—RELR, NRFUER 360, LEI—T
SEE—TENDLD, ZTREEELN—TR  FTHAEM 360 NAEREE—TE, RAZPE-TIEN

M CAD STEXFMER TR\, NMRIZEAHHE, WM E—RBNX— GRS £ 5 ERIEN ; AR
ERIEH, WaHREREI5ERIEN,

REW—THR, AETEEEO, EENRE—TRENSE—TRER, BRIFDERER.

M5 IDF 324 1

# 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

5 IDF 344 2 :

# an upside-down T
# a comment added for the sake of adding comments

.ELECTRICAL
"Capital T" "5x8x10mm, upside down" MM 10
0 -0.580
0 -0.50.50
0 -2.50.50
0 -2.5 -0.5 180
02.5-0.50
0 2.50.5 180
00.50.50
00.580
0 -0.5 8 180

.END_ELECTRICAL

SIRRDIERTEN
FEOIRBONERY, HBIRTESMA S TR, SCHHHOIRTHRIM BRI — M FILIASBN AN TSR B S 3 A R
IARETTHF-
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HEMmH

REUHNARZPIEHE—LEXTOENER, ILAFPTLES—TARRIRE, F0, HMAs|&EEFEHRATEAR
KRB NRURFELEXRENEE, FHaEIRR DK EREBEHES | LI HEERXRT DR —LEHME
BEEEXH : BER, KENMEERREEN, WRTHEERGINE, fERNEARmsSN—THISKKRAT
FHHIZERIFLE T T o

i
R IDF XAFRETER NP REVE S IENESER, FIIMATRHERNRNEI .
NARARTSEESRE

FAEEEWF/VAKNEAGRSRENE, 22, XEFRIBEFR MCAD REMNE—IRART, BEBERT, F
FMENENAPE-ENEX, EXF2UEN | IEETERT MCAD RERAFE—ID, EBERT, PMERH
EREAARDEESPERHE—, EREFHNENSREVIAHE, KrlEES AHIEER .

5| BI7SRRIE AL

TUHBAERI B R 1Z 5B N HIESER S MR EAEICES, iXRUESE T 0 IDF JoihatEis eI FEheie TR, MF IDF
SHEEBIRT (X, V)R8, FRLTE IDF T ERER ERNRREEREEN,

TEERTHER idfcyl f idfrect £RHE—THIM CAD BFHERNHARNIE, MEREDHIZ () BE
M5 | &EEE, (b) EEMASILEEER, OB, (0 BBEHMMSIKEEE, B4, (d) KFHEsI14
EHEE, (e) KFEEME5ILEREE, () ARNE, T, (g9 AFRESAIAE, (h HRMERHMBsILAERL, tHE
HMAEIZ K DB, TEADEDE T 84,

IARE 7y

RERDERN BRI IR E TRE T o SEAENYIEE 6], EHEEERT, SR IHSEREFARIAL
AR 1 —LRERINAE, FINER ENBREAZERN LED SEER AL, EASZHIERT, BIEFNERILETS
REE, BHFIHREARCIBIEBARENMESINIE, E2HERT, AFARERENTARER 2R\ W=
B, PIRIERAE—TEENE RENGET. EXMERT, NRASENEDERTHRRBHFNIRT, BLIWIRT
TR RE R BEA IR AN B IREDIRE, NROEARMSEMNAIRRIR, BLAWMIRITITERE KB B KEHR
ERDRRBIFNRS, 5, NRMEHIRIGHE, (AU EHRER. NREREHT RIFFER, T
i RIFHILERIEHS o
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IDF JoiFhiET R

WZma{T I ErAF£EEh4ER IDF oihaiE, TERE :
1. idfcyl: SIB—TEESKFEAENEIFALE, HEAMBSERS| 4%
2. idfrect: RIE—TRHEHSOIE, X THREAUE—TiAS L&A - ANEIA
3. dxf2idf: ¥ DXF {&NRIE4R4E R A IDF JoidaiE

idfcyl
idfcyl “RERERZITAHREBAE,

Y idfcyl #IFAR, RBEEH, BRITHE—TRRBENEARRE .

idfcyl: ZEFERBERFETAHTHAE,
B AR KIS EER,
KFEERHARINE—ImR M inE S 4,
BEERRRZAILUE RS
PAEEE M AN,

WA
BAI:mm, in (EXET)
AV (EB)
5|28 : X, R (%A, FM@E)
HABER
HAKE
Wimt%
*  BHER
*  [aElgE
*%  gfl: L, R (&, f)
*+% BIEKE
X (i * . idf FRE)

i

R

* XRAFKFESMER
S | A EE TSR

il

A

** HEHES ISNEESATRE

k(T HEERE | ST ARE

AILUBE EmSIT LMAERSECRIEIER, APAMEGSTFNMAERNEIZHAERBE, TR
BIE—TREEHRE | LontE, AMAEIL%:
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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

.8
55

O9OW o W oo XL

cylvmm_1R_D5_L8_Z3_WDO0.8_P3.5.idf
_EOF

idfrect
idfrect HERAERTTEHIIBNE,

Y idfrect HIFAMEKESHN, ESRFIMNHERHBNEmARE

idfrect: ZERA- KR TTEHIAIE,
R RIAEE R §E 1% (HIh) LA

B,
WA
B 2R, BT (BXKIHET)
BE
KE:
2E

#lf . 45 ERSNKE

* Bl&: Y, N (BI464LAA1L)
*r SHEE

** [B]EE

MR (Bl *.idf FRE)

i

A

il

* o R&EA = 0 NFEE

(AR IR R EK

AILETAMSIT LAAERSERIIGIER, APAUUEMSTFNRAGERCIZB AV ERGAE, UTHIA
BIZFIARERANHRS | LI0iE
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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_P6.0.1idf
_EOF

dxf2idf
dxf2idf M DXF jOtERIZE—T IDF juid32s,

T8 TTHOMER) DXF S RIS 2R4R(4 LibreCAD S, LERISRENRAM,

Y dxf2idf FIFAMEESHN, TSRITHE—TERARANRARREE

dxf2idf: PN DXF XHRiRERER. BEENMERFIER, HEI# IDF JTHhstEsft.

WA

DXF 354 : A, @il ' .dxf' 4R

B 2K, & (EXKEEY)

JUAIRFN : /588, BB IDF 3. 0hRHLE

THARTN : IRIBIGAESH IDF 3. ORRFIE

SE | DENRAEE

IR FREIERTERERNEIIDF X
HUERR, ZTRERR
#IR,

X WSS, B . idf ER

AILGEE BT LAAEAESSERINEIERS~E. AFRAMUEmST LFEA SRR EIZRARE KD
KE, THEMIEIZAM DXF X4 test.dxf BT —T 5 2XEHHLAE :

191


http://librecad.org/

#!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

idf2avrml TRiZEX—4H IDF #% ( .emn ) F]—7T IDF joF3X4F ( .emp ) H=%—"T VRML X, BB VRML
BEREER. TAPARBEHER MCAD RIFMIER T, X TIHRENRGEENAIHICEER, mEEEASERER
TiRA idfavrml SEBETRLHES

>./1idf2vrml
B%: idf2vrml -f input_file.emn -s scale_factor {-k} {-d} {-z} {-d} {-z} {-m}
W&
-k: FFH KiCad &IFHJ VRML #HH ; BGARSEEN VRML
-d: IIHEINEOAILAER TS R
-z: MFIESENENTER
-m: FTENN RIS BIAR R TR,
BIFF=E—Tt KiCad {EREMER : idf2vrml -f input.emn -s 0.3937008 -k

idf2vrml TEREEIEMER emn SXA4EFHY OTHER_OUTLINE SLiE, HIRIZSLIAEIEETE PCB
NOTE NERE ; RTHIASETEEEA KiCad SIS, EIEENGEISRIBEXHNIELAE, XHIRE
SERMIEE =75 emn A FBSETEEE RIS EERE 7 35K, BBLXRE—TI0),
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BRE2%E

TER “PCB #wigen” A AR BMF A5 | AILUIX L mn oA R,

PCB 454838

BILE “PCB 4wiges” PRI TRIF, AILIERIFIRERY REER 5090 DU TEARIFD ECIRER,

Action

Align to Bottom

Align to
Horizontal Center

Align to Vertical
Center

Align to Left
Align to Right
Align to Top

Distribute
Horizontally

Distribute
Vertically

Place Off-Board
Footprints

Place Selected
Footprints

Flip Board View

Sketch Graphic
Items

Decrease Layer
Opacity

Increase Layer
Opacity

Switch to Copper
(B.Cu) Layer

Switch to Inner
Layer1

Default Description
Hotkey

Aligns selected items to the bottom edge

Aligns selected items to the horizontal center

Aligns selected items to the vertical center

Aligns selected items to the left edge
Aligns selected items to the right edge
Aligns selected items to the top edge

Distributes selected items along the horizontal axis

Distributes selected items along the vertical axis

Performs automatic placement of components outside board area

Performs automatic placement of selected components

View board from the opposite side

Show graphic items in outline mode

{ Make the current layer more transparent
} Make the current layer less transparent
PgDn Switch to Copper (B.Cu) layer

Switch to Inner layer 1
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Action
Switch to Inner
Layer 10

Switch to Inner
Layer 11

Switch to Inner
Layer 12

Switch to Inner
Layer 13

Switch to Inner
Layer 14

Switch to Inner
Layer 15

Switch to Inner
Layer 16

Switch to Inner
Layer 17

Switch to Inner
Layer 18

Switch to Inner
Layer 19

Switch to Inner
Layer 2

Switch to Inner
Layer 20

Switch to Inner
Layer 21

Switch to Inner
Layer 22

Switch to Inner
Layer 23

Switch to Inner
Layer 24

Switch to Inner
Layer 25
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Default
Hotkey

Description

Switch to Inner layer 10

Switch to Inner layer 11

Switch to Inner layer 12

Switch to Inner layer 13

Switch to Inner layer 14

Switch to Inner layer 15

Switch to Inner layer 16

Switch to Inner layer 17

Switch to Inner layer 18

Switch to Inner layer 19

Switch to Inner layer 2

Switch to Inner layer 20

Switch to Inner layer 21

Switch to Inner layer 22

Switch to Inner layer 23

Switch to Inner layer 24

Switch to Inner layer 25



Action
Switch to Inner
Layer 9

Switch to Next
Layer

Switch to Previous
Layer

Toggle Layer

Switch to
Component (F.Cu)
layer

Net Inspector
Local Ratsnest

Net Color Mode (3-
state)

Sketch Pads

Curved Ratsnest
Lines

Ratsnest Mode (3-
state)

Repair Board

Show Appearance
Manager

Show Pad
Numbers

Scripting Console
Show Ratsnest
Sketch Text Items
Sketch Tracks
Sketch Vias

Draw Zone
Outlines

Draw Zone Fills

Default
Hotkey

PgUp

Description

Switch to Inner layer 9

Switch to Next Layer

Switch to Previous Layer

Switch between layers in active layer pair

Switch to Component (F.Cu) layer

Show the net inspector
Toggle ratsnest display of selected item(s)

Cycle between using net and netclass colors for all nets, just
ratsnests, and none

Show pads in outline mode

Show ratsnest with curved lines

Cycle between showing ratsnests for all layers, just visible layers,
and none

Run various diagnostics and attempt to repair board

Show/hide the appearance manager

Show pad numbers

Show the Python scripting console
Show board ratsnest

Show footprint texts in line mode
Show tracks in outline mode
Show vias in outline mode

Show only zone boundaries

Show filled areas of zones
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Action
Create Polygon
from Selection...

Create Tracks
from Selection

Create Zone from
Selection...

Design Rules
Checker

Open in Footprint
Editor

Edit Library
Footprint...

Append Board...
Assign Netclass...
Board Setup...

Clear Net
Highlighting

Drill/Place File
Origin

Reset Drill Origin

Export Specctra
DSN...

Bill of Materials...

IPC-D-356 Netlist
File...

Drill Files (.drl)...
Gerbers (.gbr)...

IPC-2581 File
(xml)...

Component
Placement (.pos,
.gbr)...
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Default
Hotkey

Ctrl [+]| E

Ctrl + Shift +

E

Description

Creates a graphic polygon from the selection

Creates tracks from the selected graphic lines

Creates a copper zone from the selection

Show the design rules checker window

Opens the selected footprint in the Footprint Editor

Opens the selected footprint in the Footprint Editor

Open another board and append its contents to this board
Assign a netclass to nets matching a pattern
Edit board setup including layers, design rules and various defaults

Clear any existing net highlighting

Place origin point for drill files and component placement files

Export Specctra DSN routing info

Create bill of materials from board

Generate IPC-D-356 netlist file

Generate Excellon drill file(s)
Generate Gerbers for fabrication

Generate an IPC-2581 file

Generate component placement file(s) for pick and place



Action

Highlight Net
Highlight Net
Import Netlist...

Import Specctra
Session...

Lock
Add Footprint
Remove Items

Switch to
Schematic Editor

Show Net in
Ratsnest

Constrainto H, V,
45

Toggle Last Net
Highlight

Toggle Lock

Toggle Net
Highlight

Switch Track
Width to Previous

Switch Track
Width to Next

Ungroup Items
Unlock

Decrease Via Size
Increase Via Size

Duplicate Zone
onto Layer...

Merge Zones

Default
Hotkey

Shift + Space

Alt + °

Shift + W

kbd:[\]

Description

Highlight net under cursor
Highlight all copper items on the selected net(s)
Read netlist and update board connectivity

Import routed Specctra session (*ses) file

Prevent items from being moved and/or resized on the canvas
Add a footprint
Remove items from group

Open schematic in schematic editor

Show the selected net in the ratsnest of unconnected net lines/arcs

Limit actions to horizontal, vertical, or 45 degrees from the starting

point

Toggle between last two highlighted nets

Lock or unlock selected items

Toggle net highlighting

Change track width to previous pre-defined size

Change track width to next pre-defined size

Ungroup any selected groups

Allow items to be moved and/or resized on the canvas
Change via size to previous pre-defined size

Change via size to next pre-defined size

Duplicate zone outline onto a different layer

Merge zones
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Action

Generators
Manager

Change
Footprint...

Change
Footprints...

Cleanup
Graphics...

Cleanup Tracks &
Vias...

Edit Teardrops...

Edit Text &
Graphics
Properties...

Edit Track & Via
Properties...

Global Deletions...

Remove Unused
Pads...

Swap Layers...

Update
Footprint...

Update Footprints
from Library...

Compare
Footprint with
Library

Clearance
Resolution

Constraints
Resolution

Show Board
Statistics
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Default
Hotkey

Description

Show a manager dialog for Generator objects

Assign a different footprint from the library

Assign different footprints from the library

Cleanup redundant items, etc.

Cleanup redundant items, shorting items, etc.

Add, remove or edit teardrops globally across board

Edit Text and graphics properties globally across board

Edit track and via properties globally across board

Delete tracks, footprints and graphic items from board

Remove or restore the unconnected inner layers on through hole
pads and vias

Move tracks or drawings from one layer to another

Update footprint to include any changes from the library

Update footprints to include any changes from the library

Show differences between board footprint and its library
equivalent

Show clearance resolution for the active layer between two
selected objects

Show constraints resolution for the selected object

Shows board statistics



Action

Close Outline

Decrease Line
Width

Delete Last Point

Draw Graphic
Polygon

Increase Line
Width

Add Leader

Draw Line

Add Orthogonal
Dimension

Add Board
Characteristics

Import Graphics...

Add Reference
Image

Add Stackup Table

Add Radial
Dimension

Draw Rectangle

Add Rule Area

Place the

Footprint Anchor

Add a Similar Zone

Add Text

Add Text Box

Default
Hotkey

Ctrl

Back

ctrl

Ctrl

Ctrl

+ Shift

+| Shift

+

+

Ctrl +| Shift +

F

Ctrl

Ctrl

ctrl

Ctrl

+| Shift

+ Shift

+ Shift

+ Shift

Description

Close the in progress outline

Decrease the line width

Delete the last point added to the current item

Draw a graphic polygon

Increase the line width

Add aleader dimension

Draw a line

Add an orthogonal dimension

Add a board characteristics table on a graphic layer

Import 2D drawing file

Add a bitmap image to be used as a reference (image will not be

included in any output)

Add a board stackup table on a graphiclayer

Add aradial dimension

Draw a rectangle

Add arule area (keepout)

Set the coordinate origin point (anchor) of the footprint

Add a zone with the same settings as an existing zone

Add a text item

Add a wrapped text item
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Action

Add Filled Zone

Add a Zone Cutout

Get and Move
Footprint

Chamfer Lines

Change Track
Width

Create Array...
Delete Full Track

Duplicate and
Increment

Extend Lines to
Meet

Fillet Lines...
Fillet Tracks
Change Side / Flip

Heal Shapes

Intersect Polygons
Merge Polygons

Mirror
Horizontally

Mirror Vertically
Move Corner To...
Move Exactly...

Move Midpoint
To...

Pack and Move
Footprints

Properties...
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Default
Hotkey

Ctrl + Shift

z

Shift + C

Ctrl [+ T

Shift + Del

Ctrl +| Shift +

D

Shift + M

Description

Add a filled zone

Add a cutout area of an existing zone

Selects a footprint by reference designator and places it under the
cursor for moving

Cut away corners between selected lines

Updates selected track & via sizes

Create array
Deletes selected item(s) and copper connections

Duplicates the selected item(s), incrementing pad numbers

Extend lines to meet each other

Adds arcs tangent to the selected lines
Adds arcs tangent to the selected straight track segments
Flips selected item(s) to opposite side of board

Connect shapes, possibly extending or cutting them, or adding
extra geometry

Create the intersection of the selected polygons
Merge selected polygons into a single polygon

Mirrors selected item across the Y axis

Mirrors selected item across the X axis
Move the active corner to an exact location
Moves the selected item(s) by an exact amount

Move the active midpoint to an exact location

Sorts selected footprints by reference, packs based on size and
initiates movement

Displays item properties dialog



Action

Skip
Subtract Polygons
Swap

Copy with
Reference

Move
Move Individually

Move with
Reference

Attempt Finish

Attempt Finish
Selected
(Autoroute)

Break Track

Route From Other
End

Custom Track/Via
Size...

Cycle Router Mode

Route Differential
Pair

Differential Pair
Dimensions...

Drag 45 Degree
Mode

Drag Free Angle

Router Highlight
Mode

Place Blind/Buried
Via

Place Microvia

Default
Hotkey

Tab

Ctrl |+ M

Shift + F

Ctrl |+| E

Alt + Shift +

\

Ctrl + V

Description

Skip item
Subtract selected polygons from the last one selected
Swaps selected items' positions

Copy selected item(s) to clipboard with a specified starting point

Moves the selected item(s)
Moves the selected items one-by-one

Moves the selected item(s) with a specified starting point

Attempts to complete current route to nearest ratsnest end.

Sequentially attempt to automatically route all selected pads.

Splits the track segment into two segments connected at the cursor
position.

Commits current segments and starts next segment from nearest
ratsnest end.

Shows a dialog for changing the track width and via size.

Cycle router to the next mode

Route differential pairs

Open Differential Pair Dimension settings

Drags the track segment while keeping connected tracks at 45
degrees.

Drags the nearest joint in the track without restricting the track
angle.

Switch router to highlight mode

Adds a blind or buried via at the end of currently routed track.

Adds a microvia at the end of currently routed track.
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Action

Route Selected
From Other End

Select Layer and
Place Blind/Buried
Via...

Select Layer and
Place Micro Via...

Select Layer and
Place Through
Via...

Set Layer Pair...

Interactive Router
Settings...

Router Shove
Mode

Route Single Track

Switch Track
Posture

Track Corner
Mode

Undo Last
Segment

Router
Walkaround Mode

Deselect All Tracks
in Net

Filter Selected
Items...

Grab Nearest
Unconnected
Footprints

Select/Expand
Connection

Select All Tracks in
Net
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Default
Hotkey

Shift + E

Alt + <

Ctrl +| <

>

ctrl +|/

Back

Shift + O

Description
Sequentially route selected items from other end of ratsnest
anchor.

Select a layer, then add a blind or buried via at the end of currently
routed track.

Select a layer, then add a micro via at the end of currently routed
track.
Select a layer, then add a through-hole via at the end of currently

routed track.

Change active layer pair for routing

Open Interactive Router settings

Switch router to shove mode

Route tracks

Switches posture of the currently routed track.

Switches between sharp/rounded and 45°/90° corners when routing

tracks.

Walks the current track back one segment.

Switch router to walkaround mode

Deselects all tracks & vias belonging to the same net.

Remove items from the selection by type

Selects and initiates moving the nearest unconnected footprint on
each selected net.

Selects a connection or expands an existing selection to junctions,
pads, or entire connections

Selects all tracks & vias belonging to the same net.



Action

Tune Skew of a
Differential Pair
Tune Length

Add Microwave
Polygonal Shape

Add Microwave
Gap

Add Microwave
Line

Add Microwave
Stub

Add Microwave
Arc Stub

Footprint Checker

Copy Footprint

Create Footprint...

Cut Footprint

Delete Footprint
from Library

Duplicate
Footprint

Edit Footprint

Export Current
Footprint...

Footprint
Properties...

Hide Footprint
Tree

Import
Footprint...

New Footprint...

Paste Footprint

Default
Hotkey

Ctrl [+ N

Description

Tune skew of a differential pair

Tune length of a single track or differential pair

Create a microwave polygonal shape from a list of vertices

Create gap of specified length for microwave applications

Create line of specified length for microwave applications

Create stub of specified length for microwave applications

Create stub (arc) of specified size for microwave applications

Show the footprint checker window

Copy Footprint

Create a new footprint using the Footprint Wizard
Cut Footprint

Delete Footprint from Library

Make a copy of the selected footprint

Show selected footprint on editor canvas

Export edited footprint to file

Edit footprint properties

Hide Footprint Tree

Import footprint from file

Create a new, empty footprint

Paste Footprint
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Action

Copy Pad
Properties to
Default

Push Pad
Properties to
Other Pads...

Default Pad
Properties...

Renumber Pads...

Edit Pad as
Graphic Shapes

Add Pad
Finish Pad Edit
Create Corner

Keep Arc Center,
Adjust Radius

Keep Arc
Endpoints or
Direction of
Starting Point

Remove Corner

Position Relative
To...

Geographical
Reannotate...

Refresh Plugins

Open Plugin
Directory

Draft Fill Selected
Zone(s)

Fill All Zones

Unfill Selected
Zone(s)

204

Default
Hotkey

Ctrl |+| E

Ctrl |+| E

Shift + P

Description

Copy current pad’s properties

Copy the current pad’s properties to other pads

Edit the pad properties used when creating new pads

Renumber pads by clicking on them in the desired order

Ungroups a custom-shaped pad for editing as individual graphic
shapes

Add a pad
Regroups all touching graphic shapes into the edited pad
Create a corner

Switch arc editing mode to keep center, adjust radius and
endpoints

Switch arc editing mode to keep endpoints, or to keep direction of
the other point

Remove corner

Positions the selected item(s) by an exact amount relative to
another

Reannotate PCB in geographical order

Reload all python plugins and refresh plugin menus

Opens the directory in the default system file manager

Update copper fill of selected zone(s) without regard to other
interacting zones

Update copper fill of all zones

Remove copper fill from selected zone(s)



3D EER

n&

BUREh/FRI7E 3D %S

Action
Show 3D Models
marked DNP

Show 3D Models
not in POS File

Show Unspecified
3D Models

Show SMD 3D
Models

Show Through
Hole 3D Models

Flip Board
Home View

Render CAD
Colors

Render Solid
Colors

Render Realistic
Materials

Move Board Down
Move Board Left
Move Board Right
Move Board Up
No 3D Grid

Set Pivot

Rotate X
Clockwise

Rotate X
Counterclockwise

ERPEA, PRIER AT DI ARIFIRE PR HREER 510 FHEMNX LER(F,

Default
Hotkey

D

Home

Down
Left

Right

Space

Description

Show 3D models even if marked 'Do Not Place'

Show 3D models even if not found in .pos file

Show 3D models for 'unspecified' type footprints

Show 3D models for 'Surface mount' type footprints

Show 3D models for 'Through hole' type footprints

Flip the board view
Home view

Use a CAD color style based on the diffuse color of the material

Use only the diffuse color property from 3D model file

Use all material properties from each 3D model file

Move board Down
Move board Left
Move board Right
Move board Up
No 3D Grid

Place point around which the board will be rotated (middle mouse
click)

Rotate X Clockwise

Rotate X Counterclockwise
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Action Default Description
Hotkey
Rotate Y Rotate Y Clockwise
Clockwise
Rotate Y Rotate Y Counterclockwise
Counterclockwise
Rotate Z Rotate Z Clockwise
Clockwise
Rotate Z Rotate Z Counterclockwise
Counterclockwise
3D Grid 10mm 3D Grid 10mm
3D Grid 1mm 3D Grid 1mm
3D Grid 2.5mm 3D Grid 2.5mm
3D Grid 5mm 3D Grid 5mm
Show 3D Axis Show 3D Axis
Show Model Show 3D model bounding boxes in realtime renderer
Bounding Boxes
Show Appearance Show/hide the appearance manager
Manager
Toggle Enable/disable orthographic projection
Orthographic
Projection
View Back Shift |+ Y View Back
View Bottom Shift |+ z View Bottom
View Front Y View Front
View Left Shift |+ X View Left
View Right X View Right
View Top z View Top

EH

DUTRFART KiCad &AM, SIETE PCB feigas, IRIERAIDEARFIRE I LREER 880 FUHERIF,

Action Default
Hotkey

Description

Exclude Marker Mark current violation in Checker window as an exclusion
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Action

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

Cursor Up Fast
Grid Origin...

Edit Grids...

Switch to Fast Grid
1

Switch to Fast Grid
2

Cycle Fast Grid

Switch to Next
Grid

Switch to Previous
Grid

Reset Grid Origin
Grid Origin

Inactive Layer
View Mode

Inactive Layer
View Mode (3-
state)

Inches

Snap to Objects on
the Active Layer
Only

Default Description
Hotkey

Down

Ctrl |+

Left

Ctrl |+

Right

ctrl |+

Up

Ctrl |+

Alt + 1

Alt [+] 2

Alt + 4

Down

Left

Right

Up

Set the grid origin point

Edit grid definitions

Shift + N

Place the grid origin point

Toggle inactive layers between normal and dimmed

Cycle inactive layers between normal, dimmed, and hidden

Use inches

Enables snapping to objects on the active layer only
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Action

Mils

New...

New Library...
Open...

Page Settings...
Pan Down

Pan Left

Pan Right

Pan Up

Pin Library
Plot...

Print...

Quit

Redo Last Zoom

Reset Local
Coordinates

Revert
Save
Save All

Save As...

Save a Copy...
Select Columns...
3D Viewer

Show Context
Menu

Footprint Library
Browser

Footprint Editor
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Default
Hotkey

Ctrl +| N

Ctrl [+] 0

Shift + Down

Shift + Left

Shift + Right

shift + Up

Ctrl [+| P

Space

Ctrl |+ S

Ctrl +| Shift +

S

Alt |+|3

Description

Use mils

Create a new document in the editor
Create a new library folder

Open existing document

Settings for paper size and title block info

Keep the library at the top of the list
Plot

Print

Close the current editor

Return zoom to level prior to last zoom undo

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



Action

Symbol Editor

Draw Bounding
Boxes

Always Show
Cursor

Full-Window
Crosshairs

Show Grid

Grid Overrides

Polar Coordinates
Switch units

Undo Last Zoom
Unpin Library

Update PCB from
Schematic...

Update Schematic
from PCB...

Center on Cursor
Zoom to Objects
Zoom to Fit
Zoom In at Cursor
Zoom In

Zoom Out at
Cursor

Zoom Out
Refresh
Zoom to Selection

Cancel

Copy

Default
Hotkey

Ctrl + Shift +

X

Ctrl |+ Shift |+

G

Ctrl |+ U

F8

F4
Ctrl + Home
Home

(1

F2

ES

Ctrl |+ F5

Ctrl + C

Description

Create, delete and edit symbols

Draw Bounding Boxes

Display crosshairs even in selection tool

Switch display of full-window crosshairs

Display background grid in the edit window

Enables item-specific grids that override the current grid

Switch between polar and cartesian coordinate systems

Switch between imperial and metric units
Return zoom to level prior to last zoom action
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

Center on Cursor
Zoom to Objects
Zoom to Fit
Zoom In at Cursor
Zoom In

Zoom Out at Cursor

Zoom Out

Refresh

Zoom to Selection
Cancel current tool

Copy selected item(s) to clipboard
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Action Default Description

Hotkey
Interactive Delete Delete clicked items
Tool
Duplicate ctrl [+ D Duplicates the selected item(s)
Find ctrl |+ F Find text
Find and Replace ctrl |+| Alt |+ Find and replace text

F

Find Next F3 Find next match

Find Next Marker Ctrl +|shift +

ES

Find Previous Sshift + F3 Find previous match
Finish End Finish current tool
Paste ctrl [+ v Paste item(s) from clipboard

Paste Special... Paste item(s) from clipboard with annotation options

Redo crl [+ v Redo last edit
Replace All Replace all matches

Replace and Find
Next

Replace current match and find next

Show Search Panel  ctr1 + ¢ Show/hide the search panel

Select All ctrl [+ A Select all items on screen
Undo ctrl |+ z Undo last edit
Unselect All ctrl + shift + Unselect all items on screen
A
Measure Tool ctrl + shift + Interactively measure distance between points

Select item(s)
About KiCad
Configure Paths...
Donate

Get Involved
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Select item(s)

Open about dialog

Edit path configuration environment variables
Open "Donate to KiCad" in a web browser

Open "Contribute to KiCad" in a web browser



Action Default
Hotkey

Preferences... ctrl |+,
Report Bug

Manage Footprint
Libraries...

Manage Symbol
Libraries...

Description

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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