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This manual is in the process of being revised to cover the latest stable release version of
KiCad. It contains some sections that have not yet been completed. We ask for your
patience while our volunteer technical writers work on this task, and we welcome new
contributors who would like to help make KiCad’s documentation better than ever.
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Modifier Keys Modifier Keys Modifier Keys Selection Effect
(Windows) (Linux) (macOS)
Shift Shift Shift Add the item to the existing selection.
ctrl |+ shift ctrl + shift Cmd + shift Remove the item from the existing
selection.
long click long click or A1t long click or Clarify selection from a pop-up menu.
Option
ctrl ctrl Cmd Highlight the net of the selected copper
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Modifier Keys Modifier Keys Modifier Keys Selection Effect

(Windows) (Linux) (macOS)

shift | OT | ctrl shift | OT | ctrl shift | OT | ctrl Add item(s) to the existing selection.

ctrl + shift Ctrl |+ shift cmd |+ shift Remove item(s) from the existing
selection.
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00058
B MO HIHRE

MEMIDTEMFAINIRIR, H—TIERHEINEN—EIFRERIIERIIT —TAENIERA s 0
ECHITR, HEHAEMIEHKECHIIIN T BIRHERE.

R TRIRIGISIRTES TIRTIR, DETRHEIA M ANIEIET :
BORIER, (FAILFE TR EAIFHRIERIRIINE S IS0 DER AR ERN TR,

k 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

X

no longer active.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

IR G ¥

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.

g B

b

©  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.

o6 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.

& Addrule 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.
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[ Draw rectangles. Rectangles can be filled or outlines.

(© Draw circles. Circles can be filled or outlines.

Y7 Draw graphical polygons. Polygons can be filled our outlines.
Note: Filled graphical polygons are not the same as filled zones: graphical polygons cannot be
assigned to a net and will not keep clearance from other items.

T Addtext.

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

-

“®

€ Addlayer alignment mark.

& Deletiontool: click objects to delete them.

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

Hif Set grid origin.

e

BO0EINIOHI0E R TSRO0048. DORIEMTRAUEEHER, BRNRATRIRHFIEFHIE, HEE0M0TE,
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R—0BO0(RF BEF T BIMO0HE, ER—RODARIEMOIENEY, 120 TEXFHEIITENEID

ERMINES, (FHESHFINFERBAIMES—TEANEZER AN, MNMER—THF00 60, —TRAU
HOAD 2 * 2emO0RE  4mm P00 ZFHEABEDIERFURATE X ZEBIRNIES,

P EEEE S

NOTE TODO: IBEI—I—aiFHREM, MIfEH, FF,

500

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

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

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

The pad properties dialog is opened through the context menu or default hotkey E when a pad is selected.
Note that KiCad assumes that if you click near a pad, you are probably trying to select the entire footprint
rather than a single pad. To select a single pad, make sure to click inside the pad area, or turn off the
Footprints setting in the selection filter (and make sure the Pads setting is turned on) to prevent accidental
selection of the entire footprint rather than a specific pad.

Pad Properties X

General

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

Fabrication Property:

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

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

Pad type: this setting controls which features are enabled for the pad:
SMD pads are electrically-connected and have no hole. In other words, they exist on a single copper layer.

Through-hole pads are electrically-connected and have a plated hole. The hole exists on everylayer, and the
copper pad exists on multiple layers (see Copper layers setting below).

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

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

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

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

flipped.

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

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

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

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

Clearance Overrides and Settings

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

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

Pad clearance: ] mm

Solder mask clearance: 0 mm

Solder paste absolute clearance: | -0 mm
Solder paste relative clearance: -0 %

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

Connection to Copper Zones

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

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

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

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

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

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

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

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

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

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

fEF X 15,

NOTE TODO : 5RI—0

DFEOIR
D0 (B000AM. 4B/, OD0Z0MFAISA) eI fFETHEAEOD L, {EREESEOMODAER:. DAIZ0F A AR EIEIEED0AE
FOEB0EFS0E, DUEMESHEHIOERNOE, BMERERIAtENL, EFRFAROIRIOED "0" ZAIES,

IEFEDBIFERIR

NOTE TODO : 5 ~O0—0

IEFEDEMAIR

Graphical text may be placed by using the ( T ) icon in the right toolbar or by keyboard shortcut ctri +

shift |+ 7. Click to place the text origin, and then edit the text and its properties in the dialog that will
appear:
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Text Properties x

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

Cancel o] 4

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

O B&HR0ER (DOEDED)
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OfLE B LA E .
0#L00FHIERE—00
0FLODHEIEE—O0

"B BRI AL Ko

DERBIEERTIXAFFIX,
Bt
Clearance_Override
Min_Width
Name
Pad_Connections
Priority
Thermal_Relief_Gap

Thermal_Relief_Width

DFEFER R

BUIRO0X (ABIFNOEELERIX) .

-6

dimension

U

0BODEMDIRE &,

dimension BlhRINERXENR/NE,

string FADISEMIRTR (BUABR FOZE),
string "0A&", T, ODEORL. OO DEME0IL 2 —
int Z0MoZcion

dimension 0ZNDERIENOORR,

dimension DZNDEBMEODENE,

DL EMEEATFOR000AM. D0RERAIZ0R.
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End_X
End_Y

Thickness

MR

HugEnay

dimension
dimension

dimension

Y
0sRHI X 4400

ORAYY 4200

2VNETES:SEE N

IEBUERTYAIR (HEFR. BEXAINE)

B

Bold

Height

Horizontal_ Justification

Italic

Mirrored

Text

Thickness

Width

Vertical_Justification

Visible

RATVEHH

Bigomy

boolean
dimension
string
boolean
boolean
string
dimension
dimension
string

boolean

AIBDERE XO0FRSATNRRIIROAU TR
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WSROI, 00 true,

FRPFRINEE,

KIEIZARDO (00) : "AALDY, "EHO00" =% "mAl0" Z—.
SR AROFMA, 00 true,

FIRIADDER, OO0 true,

XAIRHIAR,

FREXIFIREO0

FARFRIF0E,

B|ENXAIIAR : "mE00" "EBH00" K "M 00" Z—-

RN AODRAD (07)000 true,



Function

existsOnLayer('layer_id")

fromTo('x"', 'y")

inDiffPair('x")

insideArea('x")

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

insideBackCourtyard('x")

isBlindBuriedVia()

isCoupledDiffPair()

isMicroVia()
isPlated()

memberOf('x"')

Objects

A or B

Aor B

Aor B

Aor B

A or B

Aor B

Aor B
Aor B

A or B

Description

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

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

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

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

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

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

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

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

Returns true if the object is a member of the named group x.
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(rule RF_width
(layer outer)
(condition "A.NetClass == 'RF'")
(constraint track_width (min 0.35mm) (max 0.35mm)))

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

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

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

# This assumes that there is a cutout with 1mm thick lines
# OEROB—T08 1mm BORTH
(rule "Clearance to cutout"
(constraint clearance (min 0.8mm))
(condition "A.lLayer=='Edge.Cuts' && A.Thickness == 1.0mm"))

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

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

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

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

(constraint diff_pair_gap (opt 0.8mm)))

# Specify a larger clearance between differential pairs and anything else
# IEEEDIROMOAOBRRHEAEIR
(rule "Differential pair clearance"
(condition "A.inDiffPair('*') && !AB.isCoupledDiffPair()")
(constraint clearance (min 1.5mm)))

B

BRS04 Python 0S5 B0O01T KiCad FEFEOORILLED Python "R4EHEAE" M KiCad SRINTNAE, DEAEARILUR
MEDE TR0 AIIE S KiCad AR B RRIIHIA, B0, MOBEHRSU4BE0E SIS0,

AFMEBEET —BHAIEBZ. FLEIEXENMAKNABOIODOFEA https:/docs.kicad.org/doxygen-
python/namespaces.html £/ Doxygen 344,

KiCad 6 S{FEHHRAFTE Python 3 KZHFHHIA, Python 2 EARB#HHF.
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Python BI&A/E

PCB DOZRREHFHIARI LUBEDIGH NS EESR (PCM) BOIRE, MrUBIFIHEEFEHRE—TX40Hh, 87T
YEFERDOTE plugins MAFDABESRISMAFOID plugins SFORINIERAAODD

= B
Linx ~/.local/share/kicad/6.0/scripting/plugins
macOS ~/Documents/KiCad/6.0/scripting/plugins
Windows %HOME%\Documents\KiCad\6.0\scripting\plugins
NOTE TODODOEZAERT> (AHAILERAREMRIFIEIT)
ESETEI

HEBOEAUMIRIOSR008 Python BIARES, ROMHRIONE, 000—TOERROO0RAILIRIE S A
£, HEEAIMO0—LE24,

MREBGAREBADIVNENRIIGSE, LAMAE KCd BRRAIIPMNIERRERAERK
https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins[gitlab].

SEREA R

Pchnew fRI0—TAER Python #4l&, RTAFIIIEIRFSERE, EF0EHIE, (ERIFIEIFH @ ooo
Pcbnew Python API A=EHINODFEEEIEFIA0A import pcbnew BIAINIOOAMS, @5 pcbnew.GetBoard() %
IR [EI0 Pcbnew A4 FIAMNOMIOREARAIS [, BILLEBOEERIS0ERERO0ENR,

NOTE TODONODEthE AR PyAlaMode B

D55\ a8

NOTE TODO : 5 ~0—0

DER(EE

NOTE TODO : 5'RI—0
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THEE Pcbnew PETH A BE HFIXR | — TS EIIONGS, KiCad FAH5IE 7 EFRAE KiCad DFEERZD
HERYPENN O A S R0 L REE0D
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