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Configure Global Footprint Library Table

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

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

use the default selection.

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

select global Footprint library table Ffile:

T
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KiCad FERIE R fp-lib-table {4,

* MRRELET —TINEERNBEEXIRESR, EFEHE - TIERIHNEIWRR fp-1lib-table X,
o MR(FEMKTRME—THIERER, EEE=TEDL

Footprint library management is described in more detail later.
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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 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.

Net highlighting can be cleared by using the Clear Net Highlight action (hotkey - ) or by using the Highlight
net tool on an empty region in the schematic. By default, esc | also clears net highlighting, but this can be
disabled if desired in Preferences — PCB Editor - Editing Options.
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Turns grid display on/off.

Note: by default, hiding the grid will disable grid snapping. This behavior can be changed in the
Display Options section of Preferences.

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

(] Replace footprints with those specified in the schematic

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

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

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

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

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

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

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

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

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

Total warnings: 0, errors: 0.

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

Close Update PCB
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ETX, NRER, AMUEAEEREERED) EDRNRMCARIER R ERNERR, fN, NREFTE

TR PEFIREALED, AU B.Silkereen BN LAHE.,
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BEIF/SAEER D RIFE R EER LI ERREAIRE/HER 2 BIREER (ENH)  XLEENEIRIBTFE TR
KRRE DSBENEMERES, ENERENSERERERHEFONAAALLRNAAR EX, AHERERSH
FOECARIRAR 22/

RZHEGL PCB fiEHALEXEEANE, FE CAMIEBTETRARBEELEAD, 88R

WARNING (PXEEREAMAES, RIFECECHIEPCB, RELHIHERREARZERREH
B,

EERMAANEE IR E
BRI B RS ARIETE BRI (65 7 A F RO I T B E AR BER L O SOARIE R

[ ] [ ] Board Setup

Board Stackup Default properties for new graphic items:
Board Editor Layers Line Thickness Text Width Text Height Text Thickness Italic Keep Upright
Physical Stackt I | | I I

ysma‘ . ackup Silk Layers 0.15 mm 1mm 1mm 0.15 mm

Board Finish 1
Solder Mask/Paste Copper Layers 0.2 mm 1.6 mm 1.5 mm 0.3 mm

Text & Graphics Edge Cuts 0.1 mm
Defaults Courtyards 0.05 mm
Formatting b '01 1 1 015
Text Variables Fab Layers |0-1mm mm mm .15 mm

Design Rules Other Layers 0.15 mm Tmm 1mm 0.15 mm

Constraints

Fre-defined Sices Default properties for new dimension objects:

Net Classes
Custom Rules Units: Automatic Text position: Outside e
Violation Severity Units format: 1234 mm Keep text aligned
Precision: 0.0000 Arrow length: 1.27 mm
Suppress trailing zeroes Extension line offset: 0.5 mm
Import Settings from Another Board... Cancel “

IO EER 2R TR R NERRESAEA. XF XX FENR. W, AIAREEERERENR
FFE, BXINIBMNEZFMER, ESH TEATRIERD.

RARNNMRTE "BIUL" BOEHIN, BEKE EHEANKE, M ERKE ZEHEAANE R EREEE, B
EfRFKERENFTREMSH : ERKEN 2 BRERITENHE,

NABHT SO UEXATERHEE, XETERHRYTERNERNEMANNAREZRTR, XHEHRLEETSE
ZFNME ${VARIABLENAME} KT E&FHIE RN EMINS,

g0, FAEE—T8J VERSION TS, FHYNAEBIRIZEN 1.0, WA, 7 PCB LAHEHAXAMRH, R
BILAAA ${VERSION} , KiCad {¥&{{ 1.0, MRIRIBEMIN 2.0, S TIZHE ${VERSION} MINANREZH
hE#T. (FIAUBSEAEENANESE, Fl, MAMUSIRE—TXANR, WAN A : ${VERSION} , B
BT BRA 1.0,

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

There are also a number of built-in system text variables.
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The Net Classes section allows you to configure routing and clearance rules for different classes of nets. In
KiCad, each net is part of exactly one net class. If you do not add a net to a specific class, it will be part of the
Default class, which always exists. Net classes may be created and edited in either the Schematic or Board

Setup dialogs.
[

v BHEREE
SEREEEEE
MEEE
SRS
[RIE /&5 E

v MASEE
Bk
VALE

g
P
FEMRST
B S
EHTERE

ME—TBREHRSAEE...

ZE:] )]

Power 0.254 mm

+ w
TEREmLE
A £ 2 e -

P 45E 3R ik

ETREME

KELRILEE
TR

SECE RIS

BIERIEE
MEREE SRS
0.5 mm 1.6 mm
LT
EET T AIM S

wapal

0.6 mm 0.5 mm

23

FACK
/AUTOFD-
/BITO
/BIT1
/BIT2
/BIT3
/BIT4
/BITS

/BITE

EAMER £534iEE

0.2 mm 0.25 mm

oA K

[ZE.+ l

Default
Default
Default
Default
Default
Default
Default
Default

Default

© HLH(C) v HBE(0)

14


file:///home/seth/code/kicad/kicad-doc/build/src/pcbnew/eeschema/eeschema.html#schematic-setup-netclasses

LR DI EERE—THRE, R 7TIRITHHMELENERTETIEREMIZTTAN, S TAEEERIER.
MmAEE, SARINENWRTAE XEEGECIEMENIFLIER, RFEEEANANEBZE] (BT
EHHIEEXHM) o

{EATRNIER A BER S BRI B SRR B IR ENR/IVE. HIR0, AR LIIMLESEBEEIR
NOTE BN 0.1 mm, BARZEGOPME/NEIEIREN 0.2 m, NHIZEMLZMIEIELGHA 0.2

mm o

%4 PCB RS PRIMA S ENS LR TIERIRE N "ERMLEE" Y, MEERNE TMEAEE XKML RN
LR, XEBEENRITRANZREMEZLENBARRERT, BIFARRNIERKE FiTREABEEIILR
TN EMBLEEDEXHWAFRE, FESB0ER DRC, EMMATREII AKX/ N REFERERNE, BEABE
XH,

The lower portion of the Net Classes section lists pattern-based netclass assignments. Working with pattern-
based netclass 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.... Netclasses can also be assigned in the schematic using
netclass directives or labels instead of pattern-based assignments.
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Selection tool (the default tool).

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

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

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

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

Add vias: allows placing vias without routing tracks.

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

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

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

Add rule area: Rule areas, formerly known as keepouts, can restrict the placement of items and the
filling of zones and can also define named areas to apply specific custom design rules to.

Draw lines.

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



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

O

Draw rectangles. Rectangles can be filled or outlines.

Draw circles. Circles can be filled or outlines.

¥ O

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.

T Addtext.

iT! Add atextbox.

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

+ o+

Deletion tool: click objects to delete them.

+ & ¢

+  Setdrill/place origin (used for fabrication outputs) or grid origin.

Q

Interactively measure the distance between two points.

e

Buh. e AlLH BERTRET, e, IBENEMTRAIMEERRER, BEANRTFAFRFIRETINRE, T8
RENGTHR, BIERAEEFSAL, XSELENTIRIBMFRGREM. ERA TRPIIRERDUEBEIRIEEAEM
BRI SR,

iR HR
cerl x ISR
Shift X A3 RIFHE

BN RBE

FENREBAEMNEERREBNEL, CRARER ¢ INERIXEPERBIEREEMETNBENEL. R84
(MEFNPMEIEERR KN, (RFREEIFRIMEMNEE, R REEAREENTENEME, BERTEX
FHERIBEIBMNET,
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ERMEMNEETD, EAESHFENFRBAMER —TEANHZREN, MMEE—THFE. AW, —TR
TRIBEGAN 2 * 20, ERE 4mm FIE, IHEABASERNURATEXCEIRFHNEES,

EREE
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). Note
that 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 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.

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 (/) 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. Only one footprint at a time can be
dragged.

Flip a footprint to the opposite side of the board with the F | hotkey. Any parts of the footprint on a front
layer will be swapped to the corresponding back layer, and vice versa.

Rotate a footprint 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.
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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.

@ @ Move Item

Move X: O mm Reset

Move Y: O mm Reset

Rotate: O o Reset
Rotate around item anchor

Use polar coordinates Cancel “

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.

) ® Position Relative To Reference Item

Reference item: <none selected>

Use Local Origin Use Grid Origin Select Item...
Offset X: |10 I mm Reset
OffsetY: 0 mm Reset

Use polar coordinates Cancel

You can swap the position of two selected footprints using the Swap command ( shift + s ). The first
footprint is assigned the location, rotation, and board side of the second footprint, and vice versa. If there
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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.

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.
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Editing Footprints

This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and
expand the documentation.
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RABERT, FERIEENMEEKSIE, RARILURIBIFEEE, BB mEEENTH
NOTE KEMBOMIMIE, FRAUKREIIUSITEBRBE), XNELENAREA (NEBRRESE LM
BRELIER) | EEEAENATREMERER

Y- TIRRFOEF, FEBEEEMEY L FICRBRENANIRER € 17, 1BER, KiCad INANRIFER
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Pad Properties x

General

Pad type: SMD v
Copper layers:
Pad number: | 3| F.Cu -
Net name: JU3D+ 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
Fooktprint J4 (USB3), front side, rotated 90 deg Preview pad in sketch mode Cancel oK

IFERENEFENELETFER T IFZMNYBERYE, S/EH/ A, RERRE,
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SMD /ZEEBEEN, &6, WEER, BlilFETF—TE—/MHEEL.

B IRRERREEN, B T8 FaTEs—RE, MREEETZE WTXHRIEE) .
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TR R E R RSE — T SR8 XA,
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EMREBERILITHREA, FLUSIIAERENIRIRLER,
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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

HIAEARARE LA ERNEE5HE L NEEFAEENTIRMRYT, 7 PCB fiEdEd, FEREERNE
BIRAERAFLEEN FIFERTHIENRYT, ERFXMRTE(ERETHIEIREN, KSHHEEHAHETRM
ITBIEINSARIRENSHIFEMERANRYT ., NFEEERITEEPMARE NEARFENREERR, R
R "EE" IrEFRIRE,

IRRIERR LHIR RS ARME EAHERBRIA (k. @7, BR. XE) 2EfRNER, XTEESHRIZEN
0, XUSBUEEMEREMAERBITER DISEREMERES, NEBERRANLITMUFFILSIEIN NRHERIE
BRABIREN 0) o

IRBEREIRIBIRR 15 F Mask A1 B.Mask & ERERFRNARERCENRTER, — T ERERSIFEBELE
FRFHREIR. XTHEFE—TERTRELENEK. Fg, X2/ 0.1mm ENFEEEFFLEREAK 0.1mm
XRWETEENFAEMNESE 0.1mm FHLR, LRLTEMLNERN, BEFCISLIERE 0.2m,

1FMALIEIBR 125 F.Paste & B.Paste F HIZRFRNALRERCENRTER. BRITHEEMSES FHELR
KRB TAMER,

IFWAEERR AIPSIREERERENEERTNENL, MARENERE, WREIIEE 7 AL E
R, EINSRNE—RBUBEHREILENAN,

"BE" ETHE A LU E R IEE TR S  EEHHEEMEREX,

IREERR ITHIRRREESRBEET LN, BFANSTERE, SHMWBEN—F, XTBEIMAMAR TRRIET
HEIgE, XTEHRINRARER MOREE, MRIARNITERIZEZERAXREEPIEENERER,

HONERER 125 X RE SR BB = A NERIEEE.,
BUAEIBR ZEHIBARIIKE, SRR XISHIEF RN < B HIEER,
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HEHISEESIER, SRESIMETIDERRIEAITRE, ZXAEFARIIE BT, ERIEIUERETX s

17, B BRNAERX EiafT (RUAREER 8 ) o XIFAUANRFE (RUAREER o1+ 8) , DURSIERE

FR D REE KRBT HI 5T R L.
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RATEER, MRXIFEAEETRT.

NOTE

To draw a zone, click the Add Filled Zone tool (E) on the right toolbar, or use default hotkey ctrl + shift +

z . Click to choose the first point of the zone outline. The Zone Properties dialog will appear, allowing you
to choose the zone net and other properties. These properties may be edited at any time, so it is not critical
to choose them all correctly at first. Accept the dialog and continue placing points to define the zone outline.
To finish the zone, double-click to set the last point. Zone outline points may be modified like graphic
polygons, by dragging the square handles to move a corner or dragging the circular handles to move an
edge. To edit the zone’s properties, use hotkey | or select Properties from the context menu.
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Copper Zone Properties ﬂ

Layer Net

| [ Hide auto-generated net names Sort nets by pad count
Me.cu o
JuU3D-
Ju4D+
Ju4D-
JUSD+
JuUsD-
JU6D+
JuUsD-
JUTD+
JU7D-
/X
2. (e}
o |
VIN
General Electrical Properties Fill
Zone name: Clearance: 0.15 mm |  Fill type: solid fill -
Zone priority level: | 0 + Minimum width: 0.15 mm | Orientation: 0 deg
Hatch width: 1 mm
Pad connections: Solid -
Shape Hatch gap: 1.5 mm
Constrain outline to H, V and 45 degrees Thermal relief gap: 0.508 mm
Smoothing effort:
Locked .
Thermal spoke width: | 0.508 mm
outline display: Hatched = Smoothingamount: | 0.10
Corner smoothing: Fillet - Remove islands: Always 7
Fillet radius: 0.5 mm Minimum island size: | 0 5g. mm
Export Settings to Other Zones Cancel oK

B —TRENRANE—THZ THELZETRFE, AESTHESUNIGE, XTXEENIZEXERRE
HB%, STELASISSIRINES, EMERYEER—THE.

PRLE | EFRZRRXRERNRSME. AIMUSIEEEMENIIIXE, REMERXIENTSEMRMLE_EFHERT
PESESSIEIE

Rigi IR — T RIEEE — THREN RN, X TRFAUAREBRE XK DRC AUHEIZXE,

RIBHIRTEES RE 7T ERE—R LN TREKERNIIF, —THER LESNARFINKGRE KSR, BIE
EARNIXHRESSRENARXMEFRXIZHER, RA—FLHNATEESHEERAANXNEEEE (BK) .

WARNING S PRHRRARHIRKIEEASERRSER, BIRETROES AR & AlGE
RIHREXEER, BElIASHRXIETSERAFELE,

PRELOMES H, V R145 B #HIREELSI TR 2451779, X TETE R, KIENIESHRIRGITE 45 ERY
AR, BIE, HETXEMEYE, XTEIMEEERT. WERELIZEAMUBHREL,

BRE 2 IE REERINE. RMENTRAERIRFIBE, thARERERE, MR TIRRERTSE
F SiRERIIE £

DERT EHXEEERRE LRRFIER. £ BERERT, REHNENLIRE. T HREEXT, BRAsk
NEDFREINMEEE — NREER, DUERBOIEEMEAR, 7 TEREERNT, BRAHSHIER TXEUERNA

8o

BAETR EHNERALNEREXI TR, BAEANESEANEARTEE, NREEREA, thal—ETEm
BIOAERTIEA,
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RABERT, BAANEAASKANIIXENENARA, RAXYSBREFRIREERENES
NOTE Mo RFENBHINA, BEBERIZENIEFENLREBOE R RFREDENNERA &
o

BIBR 2 Z X ISATE T XSS HSERYMAMRSNR/NER, 1EIE, NRMTERERHRE, SEARAHIER
B, HE0, SIR—TRHIRENEA 0.2 EXRMERR, EEMKIEFIRENER 0.3 EXMER, ERGR 032K
HYEIBR,

B\ Tz XA A pUsmialBR R R, (BT X TR\ EENH RS TEET IR HRER,

IR IR SR — s LERRRMEEST. RO EETSRAZ2EROEN L, SR IS
NPEREESETARNERIS, BIREMRNERES 2 AR, XHF TIREFEEM. X PTH fHH
R ISR R BIS R ARER, FNRAGEEEREAEE. X ITSER N EESIR—ME LER
25,

BOMEIRR EEHEAERAAX < EURSES, YIRREEEINERISE =T8T,
HOABERE 124 R NEE, BNEEIRRMEAREXIE R,

RFREE EHIEXAIEFR SR - BOAN SH0RFR, XIYSBEREXEENNE T AZEE, ZXEH AR
REN RAER, XSEZREFRHSHERDNESR,

A ZEHBMCERANAE, —T 0 ENAEYSERMCERERXEREBENLR,
RAREZHERERPEREMNEE,
RFTEIRR IR E R P ERA L EREER,

TR THNATFERERNTEENE. 0 NESSEELEER, 3SNENSSEERRANTSE, FafEgsSy=E
K HIRMEREY B0 5E KHY Gerber 3244,

FRE E—THXR, EHTERAAREANA), X EBERBIKEN 0 NKERN, SFEFEHEIAE,

BRI IR EEREIIAEX (HAME) TR, HREN SR, RSN KESEREER.
LIREN MR B, MYKSSEEE, FRSERXASMENEMERERE, LiRER BFXEREE, ALE
E—T**RWHRB R, EFXTEENH SIS EMIER.

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

B R

BEMNR (B%. Bl . B. ZIHEAXA)IUEFETEAEE L, BAREEDELEME, B, BfZiafa
DIAHEBMHEEFIRBAERSOIE, LEBMESIEGIOENTEE, BEREREREENL. BRI A
BUGE A "0" LIZAFRINHE,

IEESIZRER AR

The right toolbar can be used to create lines ( / , default hotkey ctrl + shift + L) arcs ( {’- , default hotkey
cerl + shift |+ A)), rectangles ([T]), circles(o,default hotkey| ctrl + shift + c)), and polygons('z], default

hotkey Ctrl +|shift |+ P ),
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FEfE. BENIZ U AURERINTIOE, KB ETIEFDENEE, DERETEERNRN "EBE" RN
REfH, BN, —THREXFWHFEN 22K, &N 0.2 2RNEFEGH-THEEN 22 2K REEN 182K
MIEIFAR. MREAT BFRNED, HELTEHRIREN 0, ZAANGR—THERN 2 2XMERE,

Line Segment Properties 0

Start Point End Foint

X: | [148.33 mm  X: 151.68 mm

Y. T77.28 mm Y. 77.28 mm
Locked
Line width: | 0.2 mm
Layer: BlF.cu -
Cancel 0K

Arcs have two editing modes, which are selectable in Preferences . PCB Editor - Editing Options or by
right clicking the (" button on the right toolbar. The first mode (keep arc center, adjust radius) maintains

the position of the arc center as as the arc endpoints or midpoint are dragged, changing the radius as
necessary. The second mode (keep arc endpoints or direction of starting point) maintains the position of
the arc endpoints and the arc’s direction of curvature as the midpoint or center are dragged.

IETERIR M AHR

EfEXFaLES ERAMNTEEN (T ) BRI ol + s+ 1 KRB, RERRBEIXARSR,
RETHEHIFHEEPREN AR EBME
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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
NEZADUREERAEL, EETE, 1B LMNXZERESWE X, TESHEADIERTEREE, IXTEREX
FIRIFEFINFAERE.

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

Feature Markup Syntax Result
Superscript text {superscript} textsuperscript
Subscript text_{subscript} teXtsubscript
Overbar ~{text} text
Variables ${variable} variable_value
Symbol Fields ${refdes:field} field_value of symbol refdes
NOTE Variables must be defined in Board Setup before they can be used. There are also a

number of built-in text variables.

FEERIRIIAE (AR

KiCad {2/ Edge.Cuts E ERIEIFASRHKE X BEIRANIAE, ZERZ—TES iH) FRR, BB
FEREMERNRAR, NEANEN, RER—THE WK, WEEHZDFR., NRLEEXBERAE, RE
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FERRARAUIAETCRY, ABL—LEThEE, #3D BRIt HNIMAENTERIZEER,

it B AR S A HIEN
SAHIETHRIE RGBS SEXATIERRME e (TR - REATEVEL..) SotTHEmE.

e

] @ Edit Text and Graphic Properties
Scope Filters
Reference designators Filter items by layer: ‘ M Fcu v
Values
Other footprint text items Filter items by parent reference designator:

Footprint hic it
SO JIApNC TSNS Filter items by parent footprint library id:

PCB graphic items

PCEB text items Only include selected items

Action

© Set to specified values:

Layer: -- leave unchanged -- | v & Visible

Line thickness: -- leave unchanged -- mm

Font: -- leave unchanged -- & Bold

Text width: -- leave unchanged -- mm & Italic

Text height: -- leave unchanged -- mm & Keep upright
Text thickness: -- leave unchanged -- mm

Set to layer default values:

Line Thickness Text Width Text Height Text Thickness Italic Upright
Silk Layers 0.15 mm 1 mm 1mm 0.15 mm
Copper Layers 0.2 mm 1.5 mm 1.5 mm 0.3 mm
Edge Cuts 0.1mm
Courtyards 0.05 mm
Fab Layers 0.1 mm 1 mm 1 mm 0.15 mm
Other Layers 0.15 mm 1 mm 1 mm 0.15 mm

Cancel Apply “
SEERHIESR
GRS BRE T2 TR RAEREFLERTNIR, WURSERHIMERE, MWASBIEARERRE.

iR IRH1Z T BIDEERTSCENRERENN R, RBELUNRISPAIG AR X fHiEaRn F SiEl (FLH
ERNERTRERBINR, Flgl, REETHERNERTERLTE, rRZERBENERIR) . IRXEEH
fmiftas, PMECEPRPIANSREISHEIER. HTFHEXAMENTRESRS, SZRNBECRT. \* EREAFR, ? DEE
ABETFR,

BEMENE fHERisERE LRTE,
BRAAEER RIS PR Mt RIEERR S ZR,

BRFAMUSTHENR fHcf P EEUSNTFER, BERRHEE ID HEWME ks RhEEEEFETART
FE

ROBEEFIE TS LTk,
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RME

BIREIRABME I IFERERRIRE N E, BIEE RENEEE TUESBEMRENERE, HEBED
EFRENERRAME, SBREEENHERIIRNAME

TR AERIFIKEN --REAZ-- DURBIIBE. 8 RERMSERIAEES, UERAREA—TE
b, ERRDUHERIE=T REAE" K

FREIMBEERILIZEH B,
SHAMS RIS 0L

ALERNNABYE HME XARE. XABE. XAEE (VR KiCad F&) . 588 (B EiEF) 156
(RISEL) . HEXAHMALISER A,

RE
Dimensions are graphical objects used to show a measurement or other marking on a board design. They

may be added on any drawing layer, but are normally added to one of the User layers. KiCad currently
supports five different types of dimension: aligned, orthogonal, center, radial, and leader.

HFFARE (\{ ) BRRAZAESIIE, NEMSEEXHTANS, RS MR,

EXtRE (j) WNEMRZEREES, ENSMHE X MY . UIER, XETRERTFRLZEEBERKT
BENE, SIBIEANIN, AARENENRTRE, JLUREREBIRIFINIEEZFERIENEHTH.

D iRE (4-) IR — T FIRTRIET— T R E SRR D

Radial dimensions (—+:) show a measurement between a center point and the outside of a circle or arc. The

center point is indicated by a cross.

BIZIRE (@) IB—THL, W—R5IREEFINATE, WNAFRAMUISEAMXAUR A EERIREE
SRR, XMERFITEERARERATIRIOTHELDD, MUEEFERATES,
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SIE—TiREE, AILURIEERIE (IRER ) DR BRI TR AN E LRI NI,

NOTE R AT IR IR IE W ENERI AR EIFZRUAEER D B E eI 2R E XN REFOAE I
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mEEE

tREtE.
=E 115.5700 O8=E L-Tivg mm v
EE EEEE 1234 mm
I=-F mE: 0.0000 ~
= [INEZE - Oessns
s : 1156700 mm

=t

=E. 1.524 i irss X: 137.16 I
=E: 2.032 i g Y: 26.20772 i
#H4H: 0.21082 mm rEtE: | SEE W

[ ] & AHE: 0.0

(=& ] StREESIIT

3T E= v

TRiEEE

5504 0.21082 mm gilkE: |1.27 mim
FREREE: 0 mm

IR TOE

BEE: ARG, THNEER B FRPAANEE, MARKFUEE,

HISR © AR ARE A FEY B RENEE A,

B& : AR Y ERENEER S,

BE: EEmENREFENE.

BT ERERNSENS, YENEERFEERNIESTRUN, B8 RUSSBRERUREZL.

BT« MLMRIER S B RRUSHER.

BE . iEEERZOIIEE,

FRE AR
AEZEITEXARIEN S EMER AT RAETER (R EENEENRED) . BE—ERHRETERTIRE
A

HWERR | EREFEMMINAR, EREMREFSHTNELITT.

BRI ¢ ARG, IWEIXANAASEMERE, EXASNEMFT,
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FRELE

BAIEH | REMBIDTERNER LA
FRERARRS | RENE SRR RIS,
RESKIEE @ R BT ERTERIBT A BRI K,

5 | eI

5 |=EfETl
B: |1 AER: B w

E: | [] User.Ecol V|

8 WMABRES LT REETRRIXA,
MANER | EEFHENXAERERNAR (B, BEHE) .

fnkk
KiCad BERE N hLkashIRe
¢ Allows manual or guided (semi-automatic) routing of single tracks and differential pairs
o HEEUTAUESREIRIT
o ¥erhIlAMAIEMMAINEMmE
o ¥EnhREEAYE SRR HRIERNML
* RAVPEIIEARRL + KEBMAKENZDNIIRES (1B) NEETRFEERIISIHERMERAK
FOABERT, MARENBMANEERBIZITTAN | HIMANRYT (BE) SREIRHAN, EMERMLAT

LMRENIER, MARTEEIRITHNPIRENRER, WRFEME, AILEIEASRARMASREINTT
FLERgEPRIVF DRC EMETREAXMTH (WTX)

mARAE=MIRER, TJRERER. MARENRAThEHmE, ERTERE (RER o ) mDiEmEh
gy, XERNE .

o WRAR: HIERT, KEMDMARIERXE, mEATEF. ML, WL (EREN) SMUEEEsE,
REFEHZE, WHMLHNMATEIEE, RIEFTH T /01F DRC HZBET, HHERNT, —XERZAURERT
TLRER (B0, — TR —THALR).

o HEHT . EHERT, SAMLANARISSE T ERIEIRY (P, RENMENML/FLIL #55ER, XL
BEASYIRI BT, MR TRILEER DRC | MIRTEMLARRER DRC FIEARIE, MARZEIZHRHY
fatko

o GEE: EHENT, LSBT ASHIRIER, REASBIRERY.

FERMMERE—TREFNE. NTFRZSHAF, BIBEREFEILASRSMIIMEAE, E, NRE

AELEMAREBCRBMERLER, WENERASRERN., 518, HERNSERTVRZSIEKTE, EEM 45 E

(H/V/45) atkER, MIRBEEA H/V/4A5 DANRIBEMLE, W EASRMERT, HERXEMhERIKBENIEE
i/ B HAERINED,
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BATEENMAINE, Bhk. EONME. FREMHEAKE. ARENWHIKEREZRED MRS (8D,
PAXEEFETINE TR ERARE TS (80) NLETBE R TEHENT, TalNsEIR
=L, EEMATEHERER, —THETHTHANE, —TRTF=ZTIEEE. N, mARERIFEFR
BERMNNRE R &I E,

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

NOTE IE]BRIAE 2 RM A ML S PCB _EEAIEMSALNRKIER, BILMERBERE G HNARE
MRIEEMBHIARIER, HEEGEEXLER, BNEMRERRAEEE,
LUinae A TEINASHE, SYMMAR R BIRESR ATATIFRIEER, XELERRAREE IR (unfixed temporary)
MR, BIETRYTERLT enter | FREEL (fix the route) BT OIRRILELREY, FEBIEMLERULLEER
ZERERNEEET, UEEA s FRELEEAH—TITERHMLESEN, WRIRFEEMER, TTHMEIRE

(REEFR e ) SWEIEFAMEAFIRH ML,

TERLEY, ALUERBUERE— T MRS (IREEHE  Backspace ) BUHBEIERIOEEN MLk, KHILUE § EALIT
PSR EEERI ML,

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.

LEY, AIBURIE corl SBRERAPSERE, BE shift BRAMNIEREMNILSIRIVER,

h AJ DU S e E I SRR RO A e BT AR ) PR IR B PR AR A M RAVENE. AT

NOTE o R TSR NS, AR S AR T, LIRS DA,

S

FEEE(H) / KT (V) /45 BRI, EDSRE—AM THUBRIER ST H/V/45 BEARTEEANM T <o
AEXMIER T, XERITH-FKTREELRA—RNAL (458) GRER. SENRXELRMINT : 27K
F/EELBRE BRI AR,

KiCad M4 an i ERIE—RIIRRBMNERRELS. —RHEK, MRS HRAREME DR RRIEEK
8, FRUREEE "R 158 (HA), SMNEEMATMAINFEN, KiCad ERNRASIFERKASNTTH



AREERT, KiCad TEEMBENTERIES. EEMAMINIRMANTES, BERIRMARSHT (RIER
/Do

ELEHEN“‘REESHIER TR, MIALFFIBMER), KiCad SERABIRTHBEIRERELS. NREE
MEMNEL CKTFREER) LRTTR, BEKEREES A LYEMMERUEB. IREEEHALITHLTT
8, BANALSRABRH. —BXIRSMARIUERERST, SMESHEHE, FERIEGMrRIERETE, &
MASHEESR, AIUARE MR BB EPEAMBEIR RS EINERS, TPk,

WRERIRMATSmTES KiCad RIS, NENAIMLARENEREDH, SEAM
iSsty Egm| ShawalliiZr

AR

BB H/V/45 BIUMLET, KiCad Ffn&as I LINESRASKEANML. BERABNIREAZENIR, HERMLEEA
BN (RER il + /), ABEAREE, STHASRIYNEELR. 2 TEINNFERMEBELENE,
WA RE B FTMERNE B ELER,

NOTE

EEFRMAE, TRNERAEEREARmAmTNMARAHTTEANME,

AT FHER BRI ER Lk, HUHEIMATEEFREIN T HMARB MR, EENTERO%

NOTE
Ao

hEEE

BENEBRNBEEREIUT=MA R —KBEN : IRAEANERSNEERNER, HENEIEE LK
Lﬂ?ﬁ%ﬂﬁ%ﬁ, BENBIRENNERENEE, BN, RS TE=FIHATEE T EEIKEN ERN
HKETE", NWEENNERMANMESE (SEANMEEEEFARDEEREEGRTTHN, FIa07EM S XI5
A) . RE, NRMLEE TEEFIRENEBRIRENEEFRENTE X ERT—, WHERREE,

WA TR KT ABEE T BEIRIS EXEERLIRER D PEERRVRLEE, RAMATFIE

NOTE S ERET e \vym, NNSERIE)\ImE.

KiCad FIfR4 s ST FEANERERI R —MAEE, BAIER, BEELRPENREE, MRIEREL, REME—
REBRHIRIREH I —RIAVLER, BENECHARMNERE, DIERRER v A shift + w |, EBRIRIZEXE
EPEBERMAREEPZED #HIT,

B

TEThLRLRERRY, UIRESELUR CREE) KERNKRFEA—TEf. —BIMNMETI7l, mESRESaEHmE L
7. BIMAEALLEE—THEFGAIA !

o ([FRANERTIFSENER, W revp EHE F.Cu 3 Pedn | %E4E B.Cuo

e BFEA"T—EB"X"t—B"HERE(+ M - ),

o EEMA "RETFL" IRER (v), BIIRELEMNENFPNT—R.

o EHFA "EEFEERAESBENE" IBIE(ER <), THIA—TXHEEREZFBINE.

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.
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FAMRTEMEENE LR TIREFIRE, @IS TR TSRS LR () FIBIFLRT (
\ ) BREERIA R, SMAREIFEAN, LBAKIREN " ERAMSEAERT" B, HSER "BIRIRIRE" /Y "R
ERDAEERLS LA BRIFEEE X RNE D)

RIS EXMEERLIRRAEBD BB T HIANENEFL, MAUERARNEXE S, ERRER il +
vV RIUERFL, ALt + shife + v SRINEE/EfL. MARERNETER—TNIENETENMIE, S
AIDETEER—E L.

ME&RNERIFLBIANREMLLRN—HD, XBEWREIAMEIUBER (RREERNE—F) , Hi,
UMEIZEFTEH PCB B T ARNINE R, AREERT, XOUEEAREN, AINECIZEREIN. W&
RERNSFL, AILLEE X A fURMEXHEERH "BEehEIMI NG & S EREAS ALSRIBthER. A "RIIR
it TEMENS AL N ERAX—IRE,

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 + e ). 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 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 F 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
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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.

=DMk

KiCad FHIZE DM KE X NEBHEAN EHEMFIEAERNIMEE, KiCad ZHHEAR + f1 -, ;& P F N /ER
5428, IR0, USB+ A1 USB- MIAR—3XfZ4>, USB_P F1 USB_N thE2ultt, 7EFE—THIFH, EAREFE USB, 5
“TEIFHE USB_, ERENAEERES : MBS USB+ A1 USB_N FARED M. IERBFIRFERIERE AR 2R
MIZED XML, LUETE PCB fRiEasHERAZE D W hLkas.

To route a differential pair, click the Route Differential Pairs </~ icon (from the drawing toolbar or from the
top toolbar under Route) or use the hotkey 6 . Click on a pad, via, or the end of an existing differential pair
track to start routing. You can start routing from either the positive or negative net of a differential pair.

NOTE BRI AR A ZE D M MAR R IR ZE 03 H Tk

E D MLRT IR AP AR LoX W a4 (Z2 0 3 18] BR AT AT R BRI B X EAE RIS S B D R ECE,
AILUEE FERBEE LT MNREE), MRMARERRERUESEENERAR, hmiiiyelE—TEEN
"B ED, URAREMAEREZE DN RBEHIMAKE.,

LXMESERRET L (V) BIFY, ZENNMARNEIZR THEIHE L, XEIFIHNETE RAIREFARILY
FINE, RFESTIRAFLEIFLEIBRANZIT AN,

fEdifne

S, PIUESRBMMERIRIZNE], HEMERAERML, ZER—THRE, RIERE v AILAERE
EFSEEY KBIPEERNLR, FKZT V TERSRENISRINERRCBEINER, SXR v T
BRY KEEEEE, IEMARE LSMEABRIRENFTEAR. AXMRAERLER R DARIRERIFRE T ML
£,

BRMAENES SR AT ESRAR, ) (45 BEL) ipiRER o AT EdmAREIME. NRME&E:
BRIVgB R, MR SHEENTHERINERML. NRMAREINRENSGE, NWERMTHEIIGSIRES
VISISTERISYILL. EshERAEmT RIER « BPSNER—Dh=, HEAREDEEAMIE, wiiEmE
ERTAELTESRMERAREL | ARBARESERY, Res5.

BRIEA s S S EMAIML. AREERT, FREMXERARSEEERER, FILGE
NOTE WP EBEINHEREEmT (0 ) KEBEX/), ERMSEREIIANEY, RH1T DRC

HE,

RS (KB v ) WAMELR HEM. ZHITRIATRNER, MR EAREERIFNSETT P
BB DBNEERET, RAHT DRC HE,

EBhEENERN, AIMMNRNEEER ENARETTERML. BEMEIX—x, HERT - THENBER TERE
s (0) o EAMEEN—TEENESNAREGSHE—ERE. XTIEE—LRE : ERTESRH
EEN T BT, URNEERER ENABRARSGIESYITNaNARET, A, REUFERNEENAERN
SKERT BN, NMXBIIRERERRUNEE LRI A RBUER
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BILMEARIE M ANS FLINENEEN MR ENT AR A), MEBEMML. BXIFHER, BERNTEXTH
ERIETERED,

KEAE

The length tuning tools can be used to add serpentine tuning shapes to tracks after routing. To tune the
length of a track, first pick the appropriate length tuning tool. The single track tuning tool (icon ,JUl- or
hotkey 7 ) will add serpentine shapes to bring the length of a single track up to the target value. The
differential pair tuning tool (icon fivfi 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.

DEFEKEFBRTIENENKE, BAEREKEREIRRE, METXREIERIRERE cirl + L T "KEFE
RIE" WIEE

[: BELNFERE v ~Q
EE/MRH
BirE: 100 mm
iz
A B/ NEE (Amin): 0.1 mm
BAHE (Amax): 1 mm
B (s): 0.6 mm
SNHEK: B v
#EE (n): 100 %

© BLHE(C) " BRIE(D)

HEIHEAEE A A FECE R FIARRI A/ FZAROIENRE,

EEHEMKER, ARREFRRERTEEIANXIERE—Th. AELERBIEMT, BEAKMSHRR
Mo HFBAZHI—TRETEO, ETMANLFIKENBAKE, BRARE, TRRELSRMEEML. TR
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KB, MNLBISMBIRNITIBE IR, AN, RE—TER BRI LE
HILRER) NASEREEESME, B IE-—PHNBERBHTEE,
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5B - Update PCB from Schematic VoA X

Options

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

(] Replace footprints with those specified in the schematic

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

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

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

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

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

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

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

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

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

Total warnings: 0, errors: 0.

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

Close Update PCB

ZIENS TRSHHERNBERR L, FYEFNREEEREFRIIBEER L. iR, BERIIMEEEKE
RS FRIEE,

93¢ PCB #{THHELRBWE FAFZAAHEN B, TEIRRE SE# PCB X2 RI, PCB ARBIENR,

{REILASE A B S ERAY £ EHER B SRR A RAEMIER, FILUER HRF... RIS E SRS RE SIS+,
i}

ZITBAUTEICRIERIET A,
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-;!':" # Update Schematic from PCB v oA X

Options

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

Update
Reference designators Footprint assignments
Values Met names

Changes To Be Applied

Show: All Ermrs n Warnings n .ﬂ-.cticms Infus Save...

Close Update Schematic
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NOTE X7 ERERD RN AR FERINES, ZIEA "M PCB EFHRIEE" TERAE,

UEEmHiE
This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and

expand the documentation.
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This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and
expand the documentation.

This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and
expand the documentation.

EESAERE

This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and
expand the documentation.

MDXF H1SVG XHFSAXEBHE
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expand the documentation.
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expand the documentation.
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8 . 3D Viewer v oA X

File Edit View Preferences Help

BHDe CaaQ® | Jlidof 2R

A a1 Q0=

Last render time 4 ms dx-0.85 dy 0.05 y

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

NOTE . .
assigned to the footprint.

KiCad fREEFRIITFZHETRENENCIREREN M4, A, XEREAREIS—TEEEAR
F7ER) 3D RAURIBREE, LUHATHISRE!Z 3D =AY,

MY 3D {IE

Dragging with the left mouse button will orbit the 3D view. By default this is the centroid of the board, but
the pivot point can be reset to a new point on the board by moving the cursor over the desired point and
pressing  seace . Scrolling the mouse wheel will zoom the view in or out. Scrolling while holding ' ctrl | pans
the view left and right, and scrolling while holding shift  pans up and down. Dragging with the middle

NOTE

mouse button also pans the view.

REAEI 3D PRI fREFIRiE - 3D PG REKIRE, S TIHNEETET RFSE - ERREEE X
B,

2 PCB 4wiE25#1 3D EEZHRAMNIIFTEY, £ PCB RiEHRTER—THERIEHE 3D EERTRUETZTH, SRE
THEIE R MR - REFIRE... - 3D TEE - SSEPER® - EFHE iR,

Sl

53



A 3D EEREAER

LF0HT 3D ME A LUA XHF - WUREFHN PNG... X MURIESRLA JPG..., REFMBIEGIEN, SR
FEA—TER, WAL [R5, 4R - 55 3D EMRITYEIIE § HIRIBIR L,

D BEERE—THARREREN, TEALMNERENEBHRIYIEE MEEREREER, JLOBIRLLEIA
ERETE, EURERINGIANMEHRE, AILERTE, £ @Tﬁ%ﬂ, HEML REFIRE - JLBER RS A
HEBIRET, TENLBRENNT, 3D EIIERENARET.

EREFEMIE AT, TIFNEARIRNIENEIRIFER, SO RIFKE - RIHKE... - 3DEESR TIAR,
3D EERIEHI

WHEERTE @ TNERH T B 225,

54



Reload the 3D model

Copy 3D image to clipboard

Render current view using raytracing
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KiCad BILME IS5 R AR TEIRFIS RS ARA L B TENRUAREF TENAL o

1] p 4

BEEE prii)

HE: IT=ZE: BHEL: B »

Sopcorver N .

bottom_copper B.Adhesive L TEmafER RS
F.Paste [ RE S EEE W W E-EETiH
Pate OnaEsa
| F.Silkscreen B
B.SilkSCFEEH Dﬁ?ﬁ?lﬂﬁﬂmﬁﬁﬂhﬂm:
F.Mask KiCad Default
B.Mask
[«] User.Drawings LGRS | =RELRET v
User.Comments
[«] User.Ecal [ sTEn
[«]User.Eca? (sETm—m=
Edge.Cuts FraTamE_HTHIREEtatE
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BEHEKE

KiCad MR EEERYS
* KiCad .pret £5E (U .pret A BRIIHEFE, & kicad_mod X4) o
EE (mod 3X4)

e KiCad i=EEE

*®

SVFE RIS BRI

e GEDAE (BF .fp XAHIS43K)

e Fagle %%

NOTE

KiCad EH—TH

T IENR,
@] @®
Active Nickname

Audio_Module

Battery

Buzzer_Beeper

Capacitor_SMD
Capacitor_THT

Connector

CHCH<N<H<N<H<N<N<N<N<MN<N<H<N<]

BRI —TE

Button_Switch_Keyboard
Button_Switch_SMD
Button_Switch_THT

Calibration_Scale

Capacitor_Tantalum_SMD

Connector_AMASS
Connector_Amphenol
Connector_Audio
Connector_BarrelJack

Connector_Card

Footprint Libraries

Global Libraries | Project Specific Libraries

Library Path
${KICAD7_FOOTPRINT_DIR}/Audio_Module.pretty
${KICAD7_FOOTPRINT_DIR}/Battery.pretty
${KICAD7_FOOTPRINT_DIR}/Button_Switch_Keyboard.pretty
${KICAD7_FOOTPRINT_DIR}/Button_Switch_SMD.pretty
${KICAD7_FOOTPRINT_DIR}/Button_Switch_THT.pretty
${KICAD7_FOOTPRINT_DIR}/Buzzer_Beeper.pretty
${KICAD7_FOOTPRINT_DIR}/Calibration_Scale.pretty
${KICAD7_FOOTPRINT_DIR}/Capacitor_SMD.pretty
${KICAD7_FOOTPRINT_DIR}/Capacitor_THT.pretty
${KICAD7_FOOTPRINT_DIR}/Capacitor_Tantalum_SMD.pretty
${KICAD7_FOOTPRINT_DIR}/Connector.pretty
${KICAD7_FOOTPRINT_DIR}/Connector_AMASS.pretty
${KICAD7_FOOTPRINT_DIR}/Connector_Amphenol.pretty
${KICAD7_FOOTPRINT_DIR}/Connector_Audio.pretty
${KICAD7_FOOTPRINT_DIR}/Connector_BarrelJack.pretty
${KICAD7_FOOTPRINT_DIR}YConnector_Card.pretty

+ m L

Path Substitutions:

${KICAD7_3DMODEL_DIR}

/Applications/KiCad/KiCad.app/Contents/SharedSupport/3dmodels/

${KICAD7_FOOTPRINT_DIR} [Applications/KiCad/KiCad.app/Contents/SharedSupport/footprints/

${KIPRUMOD}

/Users/graham/Documents/KiCad/6.99/projects/demos/kit-dev-coldfire-xilinx_5213

Library Format ~ Options
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad

Cancel

KiCad R FEH KiCad FIAM .pretty IXHERE (UREFMH .kicad mod I
FF) ) Fﬁﬁﬁﬂt’.ﬂ r*g_thiE/\ly'mo

RKER, HEASHIRESEER R G RIENIIERT, KiCad EA—TE2RHEER, MUR—T
KExR, BEA RHLE - SEEEE...

Audio | |

Battery
Button
Button
Button
Audio ¢
Scales
Capaci
Capaci
Tantalt
Generi
AMAS¢
Amphe
Audio ¢
(DC) b:
Card al

FRNEFEXRTE T LICURMMBNIREM.., MAILUERNENIR, ZRFFE KiCad BB FHFH fp-
lib-table X#H, 1Z3HFEAINIE BURTF ETEFHRIIRIERS,

TEREZANTEERTS T EMAYAINEN TRIRHNENSIR, NREEMIEREENRERE, ZRYREEL
X4 fp-1ib-table X4,
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X PCB fiEs (BEMEMEAFEMN KiCad TR) H—Rz=TH, NREFEHRIE[/EIRRMS fp-lib-
table, KiCad ¥95|FAFIRE—THIIEESR, XTIEERN (FIREE) -

BERNEE
SR TR RIIEI S B TR S R R ey = AR,

BE ST REFEE-TERRT 4 REHEAESFREERRI—TE. EERENSSRINE SR TR
Ex (ZERAIETAH) . JUEBESEEMBNEREH ST W RHERBERE.

T PR BHEERP ETBMANER, XHARIWE HRENKR". HREESR "W RNIERTIR "HER
PRI

BRI OB BUH S — IR ER) § IEEMER/AER. RENREDRATEERT, ERSHIAEEREFTIRE
28, WASMBRENE, XALURAIIEEYE],

B RESEENNE—TE, KRG shift -RiBeEANRE—TE, AR —TEFSEE.

BTEQE—TIRENNEN | TR—TRPAIFEEE HERN. Rm, BMAMEERENIEERPES. T
BRPHELLERRPIEREERLTN.

R AR —EBSERXARBEEREX. BRFR (1) TEERTERMSRIER, RANCHRBIERIRIE
R BIHIDFERT.

BTERELITE-—THEYRIRRE, BEAIMNEXNEXN, EXH, HEET MREERMR, MRETEHM) K
REXo

INFUAREUIERT, DUEERIEEE, KiCad X#i5EY KiCad ( .pretty), KiCad #8 ( .mod ), Eagle ( .1br),
1 GEDA (58 . fp SIS FIEEE,

B-THEERERFER, BATRINERBRER, ENFRERIAMER, FLURINETEMNEER R SEERR T,

HEEREN

FREXRZIFMETSE, XRIHIEXIMETE, HHaaEHENBEXER, METSERE R I EREE
PRIZAEA ${ENV_VAR_NAME} FIEESESZIHM,

By default, KiCad defines several environment variables which are described in the project manager
documentation. Environment variables can be configured in the Preferences — Configure Paths... dialog.

ERRERDPERIMEEE, AIDERBRARRERNIER FEMELNE, RETEEMIENENERIMERER
a,

${KIPRJMOD} is a special environment 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.

{5 GitHub &4
NOTE KiCad 7£ 6.0 hRAHECH 7 3¢ GitHub FE&EHHISZIF,
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This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and

expand the documentation.

BHEXIFRER
BT )i

NOTE EX BRI

HERS
BROBFIEASNESER, FEABRTE—SHIAIRI.

67



e
EERIEEX

KiCad PCB #Ri88s B ZFMRIFIRE, RIEIRFIREFIENEHTECE., & KiCad TR —1F, PCB fiBsRAUR
g EFEEAPRERRT®, HEX KiCad FIRERAZERIRIN, MURFS THRANHRIFIKEHIES T,

RIFIKEMNEENSE 8D (BA. BATMERURIRER) 28 KiCad BRHER, XEETE KiCad FH

iy "EARFIRE" BN BIFE,

—
BRI
< 4] RiFiaE o0
# B HHETF (A) 10 - Frep i
RARFIRLIR ' W] BRI B A SRS
frin X 9 -+ ERETRERUEENETR
v PCB$RiEE
SRER 3D @scisadE: | 30 - + = TaEh
FEER | g@EhIE
1B EE
EaE SRR 1SR RENBAEH: 23 -+
FRBAEIH 5 - ¥
HENEF
x#mEs: | [B B | ERzENRERE: S — 4+ s
_ = : _
® ReBA POF HIYEE R o0 + M
HE: 29
BT RS TR T
APSE
100 -
EiREEAL: BEE
EfER: | 10 T EE)
W =EedRnER
EEARIME QEGA(C) || v~ BE(0)

JERGIE TR SRR INEE R SRR IR E
PUIBHETS  JEHIAHATLR HU RIS
PUARERT : 125 AR LSk A sR KB

B \WIARIEIRE : 1EHIMRMIEL BINRIES (MUFRNBED, TIELRMSIRENM, BASEHERIER

I\EIEEHIM R LR

FEIRBIFIAR « RIS ARIRR IR ERIREER IS _ ERIAAMT, RSB AXTT, BN FIREIRE

“ 4 PUAS BRSPS A LAY /S AT

NOTE BT cerl BILUET B FE SRR,

68



HARER | ERIRESATRAEHI N+ FEATREFR+F AL BEETLEEMN—AL). FEMMIETT—
THRERRERPYAENMIE, NREBATHR, NSHEEIMMEIIE,

AR RS | FRIRRARRTRIENT, ERNEFENLE IR T ERSHZT BRmIE T
PILRRHR : 5 R BTN R LAHIMERIMRE, XU UEAREER, AaEIEshsREL .
ERRRES | EHEDENEIER HAtIRERSITE.

BTIRE <TME> BT8R | EHIRSARERCIE AR MR,

hZIERR : EHRE 2 TMAAIILEENERRIIE, ERERTANKEENAKER, ZREEMMRIE
HIER/VBIBR, SNLISRAMKIHALNATE Xo

RRERER | EHRE 2 NEEEERIERILE,

RRENREHFTIE : LFEEEN PCB 4iESRANSTH, EHEREEPRE— T4 I HEESIY PCB
IRiEaR UL RIS PR N AU R TIR R o

ISR RNE | 2HIREEBELE TR R HER.
ERN NS | SRR TRER T TRTRE, FEETERNPEREATE PCB FERTER,
SR EET

@ wiZRE o0
i RIEIEIN IRt =
Eg\;wﬁsﬁ W] gEsmmE R S | Al A
v PCBiEEE (] BHSEARTNE L/R (BAEA T/B) BRI LBl R -
BIER B o T 25 |
s EHERSKE, EEH 45 ER () whmm: | am .
RESEFEE (R):
g’iﬁ# @ 4
fipin FiTLEmS (W) s RoREER K
RS (FHEH) BERRT 3 MEthR: REE SRk
Alt, shift 1 Ctrl.
Rt
FEhEE  RIEWE. (H) EREERS
shift AN R Bli%k o Bk
. . fikimeE
Shift+Alt Wik EMIRIAE . AT
Alt M ETEPHE. i
cirl MFE B PR RRIEE. @) #E3h (45 EaEX)
Cri+shift @R R (I2ERE8). HESH(E FA )

© AGA(C) " HRIE(0)

|

BREERRTE LR ;. FRETENER 2 BB REIRE ENEENE M, Ehr, TENCaAREESREE
H) ; BUHETRES, BEM LR TR (ESKT4),

ek RPK | ISR R IEE W I 2.

69



RFEHER | THERIEER T SIH SRR D FHRIESE,

BB« ATIERI SR, BURNR, SRANSRERE, WRBRALTISHEE YMIERRRANEDE LH
YUARAVER. AT shift BILIERY X AIFTSRIBHIETAE,

FEIRIRR | R MAI IR R R

IR | R AT IR R iR R

MFTEE © R MAB R B R,

MARTEEN V& : GHE, BME2RE YEEIEE, EEREMEN YEIHRLET,

PR 6k | I YR B HIIE R iR E,

BRI T | EHIEABAMER ARG R ERIRE | "B IR HHEAE MM ARB L. ¥R
(45 BRI NHERHEF UmLSRE e, BTN RTEMMLARIER, "Hem(BHAR)" IBmhi
RBROINAR, SRETSEMNRINE, ERARGEBH,

NERLKEHN H, VAUSE : FHIERAERSH TEAFINAAESSIILRAEAARE, EIE, XTI
HIFTHIfnL | ILURIB MR REAAE,

RTRAHERS : EHELRRESH AR,

BB EFRABEAIEE | ZHHEETABANBYHERSENENERBR. TUEE FAIRITIERER
ISHITEN EERALIEE, MIRSmAEE,

Bt

‘W RRE

i
FARFORGEAR
tREEE
¥ PCBiREE mEHEE
BRER
REBIER

+#: | KiCad Default - IR E

RE1
RE2
B RE3
ARk M4
RES
RE®6
RE7
HESs
RE?°
RE10
BEN
RE12
HE13
HE14
ME15

Hidden RefDes
Hidden Value

E

EFARAE © HEH(C) ~ BRE(0)

70



KiCad SZHRERNEREIS TR B0, URTSIRHES. Kicad 7.0 NET MHEIE @, "KiCad FIN" 2—TH
MER, ERNKZSHIER MEHRFHIMNENTE, BRLZENBIATE, "KiCad £EHR" 2 KiCad 5.1 F1FH]
FRARIBOA T, XM THETAEAERIER, EIRRIEIEHHEBKES] KiCad KNI, tBEIIUREH A
FHIERE R,

BB T AT KiCad EBEBRH Colors FERFHIJSON XHA4H, “FIFEBENAARRHENETHIRSAX
HEERPIIFIUE, EFRMENEREERRNTH, BEREMTH, BYERESERH, REEHEH
KiCad, SIRNHAEERHIFEIAG, NHFTEIGMERE - FFIRPIEEL,

BRIZ—THHENE T, MEIEIFM NAIRPERRER.... NMENZEEA— TR, AEFRmESE,
R PRI SRSV Tl AR HE M T+ & &,

EEWENE, BNEHPRELINRPHEHE, “EENRAMERASZEEEEBE N “KiCad BIABIE T AHIE
IVESEN

BEITASENRE | YEXARPKENIEEN, PAARMEIUAIRRER, MEEANREOERAMEZEN
WRBITR S0

BREHE

58 BITEE v ~ X

= BiF | ®AEF &5 51 ik
REMEE  [@F

e
~ PCBiRES:E
ERIER
REIER

=)

RRi

) Generate Interactive HTML BOM |Read PCB |Generate interactive HTML page with BOM table and pcb drawing. |/home/taotieren/.l

enj [

Q

© HWH(C) « H&5E(0)

KiCad PCB #g488832 55 M Python R ERUIEIF, FILIXIETERIERIRBIEIEITIRIF, XEHEHF I ERNEREL
NMAREESRLE (F0 KiCad &) , WEHBHEXABERFFIBHFERT. 150 TEHBEIARED,

FTHRICNBFNEHHEREX TRIFIKE LR TR—H8F. &AL PCB fiESRINIE LB ERR—TKRH. R
— TR " ERRH ERRES0ET, SIHARLM "TE" > "NakEt" e,

I RIEEBRIET K IEH R IF NG A LR RPN E R, XEHFRRAEE S — TR REERINET X
R, DUEREMBNETERZ. RIFTERINSEEEO U RIS MEREIE, FEMIR,

71



IR AT

® BIFEE 'YX )
i EFREA
RiRFIAMES | @ EiEmES
e ShEL/ MBS
* PCBiRiE:E TR
EFER
magm W
s ':_.__‘:' A
BRI LDl
[ [
e
(@) @

& HUE(C) « HRIE(0)

BTRRR | REEREERPLTETERAR TR, NHRREEERENEE. AP RUBEhhEYREX
R RS R <o

X 3o I X AMTEAE R A,
Y B¢ OES Y MR E_ EERE TE,

Text variables

KiCad supports text variables, which allow you to substitute the variable name with a defined text string.

This substitution happens anywhere the variable name is used inside the variable replacement syntax of
${VARIABLENAME} .

You can define your own text variables in the schematic or board setup dialogs, but 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, and footprint fields. There are also a number
of variables that can be used in the Schematic Editor.
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Variable name

ISSUE_DATE

CURRENT_DATE

REVISION

TITLE

COMPANY

COMMENT1 -
COMMENT9

<variablename>

<fieldname>

<refdes>:
<fieldname>

B %+

KiCad FIERE Xigit LN R4 7o 17 61328 LE FB BRAR IR B 3T EAERTLY °R D1 E AR HO5E FE AL U B BARTIZ AL,

Description

Contents of drawing sheet’s Issue Date field.
Today’s date, in ISO format.

Contents of drawing sheet’s Revision field.
Contents of drawing sheet’s Title field.
Contents of drawing sheet’s Company field.

Contents of drawing sheet’s Comment<n> field.

Contents of project text variable <variablename>.

Contents of footprint field <fieldname>. Fields can only be accessed from within of
their parent object, so footprint fields can be accessed from other text or fields
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}.

Buﬂrdnfootprhu:ﬁeldsare REFERENCE, VALUE, LAYER, FOOTPRINT_LIBRARY,
FOOTPRINT_NAME , NET_NAME(<pad_number>), NET_CLASS(<pad_number>),
PIN_NAME(<pad_number>) .

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 REFERENCE, VALUE, LAYER, FOOTPRINT_LIBRARY,
FOOTPRINT_NAME , NET_NAME(<pad_number>), SHORT_NET_NAME(<pad_number>),
NET_CLASS(<pad_number>), PIN_NAME(<pad_number>) .

BREXi&

THRNBRZNA, BE—#RR, SIARNY BRI —EDNARELERN, WRFENMERMESE. FERXIR

HRFERIHER,

BEXGTRMUE#EE—TY B2 kicad_dra FNERSAH, YEFBEDMERNBEE XU, SEEIRL
X, MREEDMERFERAEEXRN, BESDHREIBIBRAEH RSN, BRI kicad_dra XH5
kicad_pcb ] kicad_pro M{#4—iEiRZ,

NOTE

kicad_dra X4 KiCad BohEE, NNERNRXAGRIESRHITHRIE, KALABRIRIZE

XHENERTE E XN DI EZREE B E SO,
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BEXFNEIER

BEXANIRERN T BERISEFEED, BRHT —TRTFRABEXMNKIXAgRESR, —TiEANEREN
IHITHBEE XHNFEHEMEIR, TE—TIEBREMNEE, EPaa 7T HEEXMNESHIRERSEN—LHN
o

RFEHRIEEEXANGEMEA REMNEE ZE, UBHREEEEER. BEXINAHFHERHEIRENTE TR
M EERBITo

BE X HNEE

BERTHMUESET s REN, AIFELIREANBENRTDELMINLTIR, SRITAMVNBETS—TEX
PURCORLERTSRET SR, DAIR—TRE X B2 AF RN REFNK £95R,

BESHEAEES (M )) REXEXIFMENENFE, BESRIVARTE W F8T ( BNENEN ). £F
B9, CHEREIRZEEIR. RRIGH, FRRTER, ERFMNERCZEHERERHENZERFR, EXA
FRIBAEMRIMT, REEAZEAFREAILMA " % ' 5K, MALIRMEIS, S8ZRINFRIBIIRE R
5ISElEER, ARBHESISHIMT, ALUER " FANSISFR, £ ' FAREISFR (RRIMY), MMmSEH
BEBRE, RTRHAR2UEN, ENEERER, ERERAIPER,

HETEHIERERR, < RES > PRIRRGIFERNE, [ BES 1 PRDERR ARG EENRC.

The Custom Rules file must start with a version header defining the version of the rules language. As of
KiCad 7.0, the version is 1. The syntax of the version header is (version <number>). So in KiCad 7.0 the
header should read:

(version 1)

ERATE G, TrRLEAESHENAN, MNLHERNIIFTE, XREREETREXAFRIRE— TN,
—EHE EAENERSEESHRACEAN, HABOEEMMM, ErL, XBREEBAMNNZAEX AR
JSE, LUBAEITHE —RRAIN Z Bl B T,

a0, sNREEIE—FMVKRHEIMLE HY PR ASEREMMEPIIMLZ BRIR/EIEE, KRS ZSANIKIR
HRFERMN X ISAFE N RIVER/NEIEE, BRI RE XN S AR IR B Lhes — = ANKe, =0,
SNR HV RIEFPRIMASEAERNIXIEA, AIRERAHIRNEEE,

FEMMUATE— T2 — T2 T 4% (constraint) 48, ZRFAIUSFAZEE, AT DRCIREHE]
BiZAN, A% (constraint) EX THMUMITAH. MUERIUIE—T K4 (condition) FA, REHLEIFREN
ZRAZIN, LIR—TENER B (layer) ¥4, 18T IZMNERTF HLERE,

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

REFIFEN S AR AT SHE RN EDERE SERBERD # FRITFFELIHTRT (REREZER).

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

SR
B (layer) FRMHEMNIGI HLEZRRLIEMR, BEAXMKREALUE FTEHINTEAHN LR (constraint) FAIH#HITIN
-Et: {EE@}EH E (layer) ?’@Wgﬁ_&o

E (layer) FAMMERAIMUEEMAEZERESR, HAUEETMERE ( F.Cu A B.Cu ) CEMAREAR 4
(outer) , IREAFARNEHFHEICERIIESE W (inner) o

MNRAE B (layer) FA, NzNNSERTFRER.

THEHE—E5RM

# 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)))

48

AN R B—TEESEXAFZRTNREAR (RETEAS 538, MMERATBHER, EXEEW) . &KX
TR AN ESR EENHNE N SRHATIHER, HlM0, SBEEENRZENERES, STWE LS
THXR (MR, BR. BF) BESEMMKZ LNEMRANKRHATLE, NMREFE—TEEXHRN, HFRX
NS TLERRNRAETE, HELORFAEX T FRERR, BLXTEEXUNAUAERBEX R TR B
HHIEIRR,

BNHRERAXIVES TN A Ml Bo XM THRIIRFHAER, R RNREIRTNX A sERIIN
Feo BlE, WRILURE—RMN, Ri& A ALk, B Nidfl. B—LRATNHHAUEMNXM TR ; XLEX
SANEBUEA AB {FAXTRB.

SAPIRSXTUNTERNT RMA/RE ( true 3§ false ), MRFANENA true , MM AFLEHITSR,

FTHRUNKREE IR B, DURAMBHTHENLH E8, BUEMRBBERIEED S <object>.
<property> Al <object>.<function>([arguments]). IF&E : <WH>.<BiE> M <R>. <EE>([88])

YA ARESR (A. . B. 5{ AB. ) FHA <HR (object)>. BY, SHIM—TEIFTHSI

NOTE o ST aaraaERIH BN,
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The object properties and functions are compared using boolean operators to result in a boolean
expression. The following operators are supported:

== FF
I= REF
>, >= RF. KFREFTF
<, <= IV INFEET
8& il
'l o
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.

BUBMRTYIENE, WORY, AE, KE, UEFE, AXLEML, BURSR IMUEEEXANESHE
A, DUEEERALEM., NREBEARUEER, BRUENAERTISHEMER (EBEAMK, XZHAENE) -
SFUATES

mm 2X

mil, th F93 2 —%ET (mils)
in, " =y

deg E

rad IS

NOTE BE XN A E AR SEAIRY T PCB 4RiEes PR REBNL

4R

N £95R FIE X T MUERGCERNNR ERTR. S TYURFIHE—T ARFER N—THZ TIRBELHRT
NS, BETHMUTUEZ TARFE, LUEARSHEHBEMUZARFNRISEZ TLIE (X0 &8kR (clearance) .
fLREEE (trace_width) )o

WEARKENSEEE T —TYENEIHE, XEARREZFHR/IME. RNENSRXEIREA (BEHN
"min/opt/max") . BN\ BX ERFIITANEE | IREFHMENTFUOREGPNRNMEIATRAE, F~%E
—T DRC 1R, B ENATELLYR, HilEAl KiCad BUAERK "R B, HIR1, RMKY diff_pair_gap =
FAmASRTERERNED WIEAN, MRERERTEDHN, EREDWENERSREERR, REERE
RMENRXERE NRXLEEFRIEE) , MARTERIR. AMEEZRIVEXN/RMLENERT, ALUSEE
ARNEERIME. RNENEKE,

B/INEBMR/BKEHEEN (nin<value>), (opt<value>), ] (max<value>) , HIil, FHERELYRAUER
(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm)) , MIRRARFK/NRE, AILIEEER
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*(constraint track_width (min 0.5mm)),

£yRen
B TR

E]BR

HMEEIBR

ENMmLk

EDWRBEE

RV

IAEE]RR

KX

piiEel

LR

BFLSEFLIE]

Z2ENBIRR

e el
RVERM/ERX

=N

=2\

RVRIMN/ERX

ik

piEgl
WALEE
BATUETL
1R

X1

P&

Ele

B

EET

=AU\ 1-=FN

RIVRX

RINVRX

=2\

=\

=AW FN

B
REBEFL ENIFETRNEE,

CEARMEHIFEN R BEIRIERR, KiCad FIigitHlN R4 HADE
AAVFRGIE—MANNRZBRIER, BELTFHANRERE (5t
) , BEIB—T ER 9:R, B &) BEN)F0 (F -1) o

REHRMEZERER, MREAHTMEL R\ EEBET, B
SFE-THIR, MR-THELSEMENERK, XZTHRAE™
IR

CEZDWPES A BNER, BEMAEEEFTHLER,
ENWNHNERAN ZDMHIFEBSEOH#TNE (FI70, RETH
HELEBD) .

MEZNDWNHEASEDWHRNEMRERLRENES (i, =
DHM—TTHPRELE, HBBRERBUEBIA— T, Wi
) -

BE—THZTARTHINRER, AERDR. M, (HFRFR

ML) RARARIFEIIFENMEL) . WRXFEBPHR
RHEMWRY, FF=%E—7T DRC iR, XTHRFUAR LER

FHINXAER, {BrAReIZE SRR EFIRE

KENRHN Edge. Cuts B EHNEFHR 2 BEHER (AMEDE, U
RizE £ EXFUEMMETDOE) -

KREMESMURENNENSMEKE, URETHRETFRER
7o s B REE) HEF BX E WREE) , W=t
HiRo

CERBIELPEANKN (BEER) o MFHEL, BNIH CX
E) ERERE &) B (WREE) #7ME, BAN (F2)
ERNRE X B WREE) #TUR,

NEREIE LNHEALSARAMIRYIEZERIER, EEREM
BILHERFRNEN, MAZREHFD.

RERSNEAL LN ERER, BREEELNERLZ
ENER, MAREENNFALZE,. HDI@E (HEfl. 587
FEATVESL) RZUELIRETN o

B LR ERASEMYIARZ BRIERR.
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ENERE i Sk

WiH

HRRIE BX REFSRNRAENMNSMRE, TR KESRNAREER
WETHRAEKENTIEEZENE, NRZFIESEA—T
MHKEZ ZNLWMESTIRKON BXE, HEE—TH#HIR.

MERE RVERM/ERX KEMLINIRNEE, NRETEHRNEEET &) B R
BE) et 8K B WREE) . METEHIR.

AL BX HEMNREFREENES TS EEALHE, NRXTHFEL

HNREENERESE

TEAEREMILR BXE, BLXTRME~E—THR.

BAIMAEBRE XANZRATRIR B

=R

XERMEERATA PCB MR

Property Data type
Layer string
Locked boolean
Parent string
Position_X dimension
Position_Y dimension
Type string

EENINRBYE

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 "Footprint", "Pad", "Graphic Shape", "Board Text", "Footprint
Text","Zone", "Track", "Via", "Zone", or "Group".

XERESAFAIMUDEMAENR (BE. 1. B, ML) o
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Property

Net

NetClass

NetName

BT

Data type

integer

string

string

HXERMEERTHE.

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 a rule, use NetName instead. Net can be
used to compare the nets of two objects with better performance, for
example A.Net == B.Net isfaster than A.NetName == B.NetName.

The name of the netclass for the copper object.

The name of the net for the copper object.

Property

Clearance_Override

Description
Keywords

Library ID

Orientation

Reference

Solderpaste_Margin_Override

Solderpaste_Margin_Ratio_Override

Thermal_Relief_Gap

Thermal_Relief_Width

Value

Zone_Connection_Style

Data type Description

dimension  The copper clearance override set for the
footprint.

string The "Description” from the library footprint.

string The "Keywords" from the library footprint.

string The link to the library footprint in
library_name:footprint_name format.

double The orientation (rotation) of the footprint in
degrees.

string The reference designator of the footprint.

dimension  The solder paste margin override set for the
footprint.

dimension  The solder paste margin ratio override set for the
footprint.

dimension = The thermal relief gap set for the footprint.

dimension  The thermal relief connection width set for the
footprint.

string The contents of the "Value" field of the footprint.

string One of "Inherited”, "None", "Thermal reliefs" or

"Solid".

RERY

XERMERTHERIFR,
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Property
Clearance_Override

Fabrication_Property

Hole Size X
Hole_Size Y
Orientation

Pad_Number

Pad_To_Die_Length

Pad_Type

Pin_Name

Pin_Type

Round_Radius_Ratio

Shape

Size X

Size Y

Soldermask_Margin_Override
Solderpaste_Margin_Override

Solderpaste_Margin_Ratio_Override

Thermal_Relief_Gap

80

Data type
dimension

string

dimension
dimension
double

string

dimension

string

string

string

double

string

dimension
dimension
dimension
dimension

dimension

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).

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".

For rounded rectangle pads, the ratio of radius to
rectangle size.

One of "Circle", "Rectangle", "Oval", "Trapezoid",
"Rounded rectangle”, "Chamfered rectangle", or
"Custom".

The size of the pad in the X-axis.
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.



Property Data type Description
Thermal_Relief_Width = dimension The thermal relief connection width set for the pad.

Zone_Connection_Style string One of "Inherited", "None", "Thermal reliefs" or "Solid".

FEMERE
X RIEE TR,

1.3 HiEdER iy

Origin_X dimension ef=1: D QLY e
Origin_Y dimension AT Y 44T,
End_X dimension KB X 41T,
End_Y dimension KEMY AR,
Width dimension A EMNEE,

AFLEE

XERMER I,
1.3 Himsen R
Diameter dimension SFIFENER,
Drill dimension SR mBEALRNER,
Layer_Bottom string BAERFPHRE—E.
Layer_Top string BAEEPNE—Z.
Via_Type string "L "BFLARL" B AL 2 —.

AR X SR
XERMEEATARAEAR, URAUK EHRELERLX) .



XEBMERATER L. EEl. B, BREMZ0E.

13
End_X
End_Y

Thickness

MR

BUESET

dimension
dimension

dimension

L

A HY X A1,

BRHY 847,

AR B EHIFE A

XEBEERTYANR (HERFR. BEXSMFIES)

B

Bold

Height

Horizontal_Justification

Italic

Mirrored

Text

Thickness

Width

Vertical_Justification

Visible

RIXEE
R B X AU SRSA T AR SR TR :
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BuEen

boolean
dimension

string

boolean
boolean
string
dimension
dimension

string

boolean

ik
MR AFREE, MA true,
FRPZRNEE,

KEXARITT (H7F) : "MEXMTT. "BHRNTF" X "EAENT" Z

o

INRXARAFUE, WA true,
MRXANEER, WA true,
MNANRHNE
FIRERIHIAEA,
FARRFRINEE,

FEENANFT AN  "ALEXF BRI R AT Z

o

HD%YZKRTJ'%EJJHL- (HE.ILU__\); m”?‘j trueo



i) 2

existsOnLayer('layer_id")

fromTo('x', 'y")

inDiffPair('x")

insideArea('x")

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

insideBackCourtyard('x")

isBlindBuriedVia()

isCoupledDiffPair()

isMicroVia()

isPlated()

memberOf('x")

WiH

MRWREFAETLERNRE L, WRE true, layer_id 2—TF&]
B, daRENR.

MNRNREEFATEZZEIMNFERELE, MHEE true, x My 2
BT HIERNERR, A0 'R1-Padl’ o

MRMRE2BEDHN—E, HEEDPHNERRINGLTESH x
AEPSED, MRME true, IF0, inDiffPair('/USB_') 3%
inDiffPair('/USB') XJFM4LE /USB_P A1 /USB_N FREYITSRIR(D]
‘true', * ALMEABERF, PTLL inDiffPair('/USB*') " ITfg
/USB1_P #]'/USB1_N', FEE, NRATHMEAR—TER
3, XFER2ROER, XBEKREEE—THEHRRMERITE ML,
tb, —TH /USB_P MEERE /USBN MERIRF £, XTEH
iz [M] false,

R M RVEMEBDEIEEFMRN K ERXIHA, &6 true, FMX
BAXEHRIAUEE]ZENEENIEETIRE, NRALEENX
BR-TERFX, ZRHEVIREENNRIEEEZXEPHEFA—T
BERHEXA, MARNREEEZXEFILEA,

MR RAVEMEBDTELA EHIEIERS | FARISMER, NRE] true, HF—
TEARNEEMEMEKNEZME, WRMREHF—THEE,
MBRME true ; EZTHE=ZTTHRE—TRENNME, EASHT
DA *, insideCourtyard('R*") YSEMRBLL R FF LRI

Jdx
4:1?0

MRWRIBEFAESL, &[E true,

MREMHANF THRER—Z=2WMN—E, EREER, iRE
true, %0, WK A & /USB+ W, B 7 /USB- WA, MRE
true,

MRZNRIE—TMF, NHRE true,

MREZNREZ—THEL (EREIEFLF) , WEE true,

MNRZINREIEEH x KRG, NEE true,
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BE S ANRE

(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
(rule "Clearance to cutout"

(constraint clearance (min 0.8mm))

(condition "A.Layer=='Edge.Cuts' && A.Thickness == 1.0mm"))

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

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

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

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

(constraint diff_pair_gap (opt 0.8mm)))

# Specify a larger clearance between differential pairs and anything else
(rule "Differential pair clearance"

(condition "A.inDiffPair('*') && !AB.isCoupledDiffPair()")
(constraint clearance (min 1.5mm)))

A
BIASVFRER Python iEE Bah{T KiCad FRRUESS, RILLEE Python "E{EH&EHF" A KiCad JRININAE, XLEHEA
BILUAMBITRER L Bi=, tBrIRES KiCad AFZ ERARIIBIA, BIa0, MEBRSHRSZAFBmhERHSE .

AKFEMEET —BRHUAREEHR R, HERERMENHANARENMER https:/docs kicad.org/doxygen-
python/namespaces.html ) Doxygen 34,

KiCad 6 S{FEHHRATFTE Python 3 KZHHIA, Python 2 BEARE#HZHR.
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Python BI&A/E

PCB 4miEZBMIEHHIATT OB IEFHMNAREIESR (PCM) BiRE, tHalLUE:E FohfHad & HI8— T4k
., STIEHEBNIZE plugins KRN EBERIXXAH, plugins XAFHULBERNAN -

Platform Path

Linx ~/.local/share/kicad/7.0/scripting/plugins

macOS ~/Documents/KiCad/7.0/scripting/plugins

Windows %HOME%\Documents\KiCad\7.0\scripting\plugins
BRFIEE

This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and
expand the documentation.

HERS

AT E I UMEEFIESRAIDN Python BIANE S, NRFAREMNEE, WEEFE—THENAS, ZASRD
1¢ %tE/E H’J:t—_r #E:E’\__”'/{«ﬁiﬂ_:%ﬁo

INRIEFRERD ARITHRGIAG S, KRBT KiCad SR ARRIEEE R BIRFTRA © gitlab,

SERBAS R

PCB ‘migsR A — THWER Python ZFl&, TILARGENSBEIRES), EEsh%EHlE, SERMETIEEFH
B 125, PCB 4R850 Python API Kmﬁﬁbbﬂﬁ, FRMEMEHE, EiEHEFA import pcbnew , ARG

pcbnew.GetBoard() fiTHHR[OIZAI7E PCB 4miges-PINERIEBEARNIE [, AILUEI IS H TRENNER,

NOTE TODO : i2RE (B RBK PyAlaMode %

RSN EREA
This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and

expand the documentation.

This section of the KiCad documentation has not yet been written. We appreciate your
NOTE patience as our small team of volunteer documentation writers work to update and

expand the documentation.

{58 IDF joiaER T {F

KiCad B (IDF S8, SHiFERSARAT IDF RR) , LUEFENIR CAD B4 ER, THERE—L X FiY IDF Tl
KEFITERIER £, BUZBHRRY IDF STAHZMERYIES, LUK KiCad FRESRY IDF TR,
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https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins

IEEHSHEFERNTTHRE

IDF JTiHREYER (HEEME, HEM 3D EREM) FIMBIFE £, IDF SHESRERNXXAEES 3D BEEHRTH
fth 3D RELS tHasAE, Rt IDF FHaR 3D REAS S HEMBERIRINEIEER] 3D REL £ 4L,

B PCB fRi8aiE IDF RENRIIBIEES, FEFNENRMH RE 3D BRI,

Bl Footprint Properties v X
General Clearance Overrides and Settings 3D Models
3D Model(s) Show
+ & [ ] Configure Paths...
Scale Preview @
X: - +
Y - +
z - +
Rotation @
§ . 9
Y - +
: B ©
Offset @
. — ®
Y - +
, — $
Opacity
100
T
() e
0 100 B
Library link: Capacitor_THT:CP_Radial_D10.0mm_P5.00mm & Cancel " OK

iy i R5, %8R IDFCdE* IDF) 34 3E8Ymikas, XS BIFrfRAIAES 4,
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T « ¥4 (D) > Program Files » KiCad » share » kicad » demos » interfu v 0 ZEE"interf u’ o
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§ 3D X interf_u.pretty 2019/1/29 22:41 ey

m EinFi || interf_u.emn 2019/2/24 19:43 EMN 3Zi% 15 KB

= B

5

¥+ =

) B

W =E

e MRS (C)

- (D)

- 30 (E)

- AHEEE (F)

I o w7

STHEN): -
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St =

—BEREERTRENTAOENS, MAEALERREESNIEEE. RIPEER IDF iRFEILEN (2KXNEH)
7 IDF R RAPIEE, XB—TAFARR, +ZEANMRE, X EENRENAL, +Y ERFENLEUS. b
R UAE N BAL ; IEMAfes BB Ehed%, %0 IDF v3 M.

ZTUEFILUS ELMRBEBESER, URNERIVRE, WHEEHR DIP 5,

NOTE IDF SHERRERRBEN Z eitE, PraEEMEBEEER R,

SIRITIHIES Y

TUEFIIMERIRI RN 2 SAE N AIEE RIS AFINZBARITAD, Xttt 7 IDF T iEEEIFEEi IR E, BT IDF
SUBRBET (X, Y) RBE, P IDF ofHaEREREBRNRERREE X EEM,

THHOESDESFRE, BRSERHTER, FREZIISTERNZRAS, IRFRBISER, Weiiis|H
B. BIBABHIAZRER, FREOLMEAHHHEISBRERTERTR, BHEHIRTERAEEENEIR,
NI RN AR RMARIES, IDF XFREE7 i1 ASCI ZF; FAMIFRIYSBERE XHITH.

IDF 3Z2{4F SECTIONS 4B/%, SECTIONS F RECORDS £BA%, RECORDS H FIELDS 4AR%, *IF IDF BiEX#H, R
BE—ERNER DI IEE, HEMIE (ELECTRICAL 3% .MECHANICAL FR—Fh, —TIEREB—1TXAK, AIAE

B—THEZTFE. FEREH—TIHZTERDIRBNZERRI, AMEslEzEtil. —RIERNABFERUAEITE
BT L ; iIERAEEBT.

TIHUARRR ( .ELECTRICAL B .MECHANICAL ) #IAANRIZTHE—RKIER (ER 1) . ER IGEXHNEIER 2, %
BRENETE :

1. A&7 | SEHSHSNFRIBUIEZRTHIENE—TIRRT. M REEE, 2R/ TR
8, HIR1SOT-23, MFIR/HISE, HIERRIEMTSE/ARVHIARTEER,

2. 845 - BRERRATEMGS, HIR1BS107, (ERFHEALFRISEREERE. FRl, MR/ UTRFINE TO-
92 , Ngk+=%ERATFHERIFEIERETIZEE TO-92 WAESAHITSA,

3. IDF B : XJUE MM 2K THOU HFHI—T, BEREATFERXTE—RDIDERISENL,
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4. 5E  XE—TEFRYE, RNMEAFE 3 PIEENREUNTHRITIEE,
IER2EHEUITEREITZICR 3 KE, XERBEERE T THIOE, ERX3EZEETFR !

1. 8155, 0 (DEREERHIFERE) X 1 (DERRIREHIRFEEE) o
2. X T R RE
3. Y 45 1 ERE

4. IFEAE  —TERE WRZEN 0, WM E—RBIX—RLHI—RELR, WRHER 360, BLAE—T
SEE—TENDD, XTRIEEELN—TR  FHAEMA 360 HAEREE—TE, RAZELE-TIEN
M CAD STEXFMER FRIAE, MRZEANHE, WM E—REIX—RS4&HIRETH S ERIEET ; 1R
ENIER, MEHPR 75 RRIEE,

RARW—THR, HETEEEO, EENRE—TRENSE—TRER, FRIFIEREF.

a5l IDF 32{4 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

M5 IDF 324 2

# an upside-down T
# a comment added for the sake of adding comments
.ELECTRICAL
"Capita
0 -0.5
0 -0.5
0 -2.5
0 -2.5 -0.5 180
02.5-0.50
0
0
0
0

' "5x8x10mm, upside down" MM 10

o O o+
v Ul o —H

0
0

2.5 0.5 180
0.50.50
0.580
-0.5 8 180
.END_ELECTRICAL

SIERTAERDED

ECIBIOAER, RRIRESMALZI N, ARSI RImREI—BIE R ZEB A TSR IR B SUA FH AR/ \HIRR
W& TS o

e

SREHE X XERPERAUEN—EER, DMERFR KB TRIOER L. B, M5 LEERHERTEAR
USRI ARR N FE LIRS, RIEOAERAI K REE A5 | 4B HEE X R _ ERIN—EEME
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SRAEEXN : B, KEETSRREEN, NREEEH—FHIE, NHiEEEHsSHATETRESR:|
HIHIRTLEB T o

P =
{£/ IDF XAHFRIERARAFIEEE XOENEZER, AT RIERHIRREIA,

NARSBHESEE

FAEEER P/ VTN RSRKENE, Sz, XEFRIRITY MCAD RANKE—TRRART, EEERT, FRiH
HEMAPE—ENEX, EXAEEN  XEETERT MCAD RERIEE—ID, EBERT, PmEFETE
HAKRBIONEEE PER R I —AY; EFRFHINENSEELDIIAE, FHIZ2EES R L.

5| BI75 RAIEAL

TOFIAERI SR N 1% S AR RIS A EARICES, XRUEsE 74 IDF ot iiESEFFEheAkIRE, HTF IDF
SHBRBRT (X, V) BBE, PTLE IDF TFERERERNRREE X EEK,

FEERTHRER idfcyl f idfrect EMFHFE—THIM CAD BFHERMFERLE, MEEADFIZE (a) EE
ZEEELEEE, (b) EEWASIZERTE, LOEERLE, (o) BEEMESILEEE, BHEERL, (d) KFEHIA
SILLEER, (e) KFEABILERTAE, (f) HRE, EE, (9 HEOERRRA, (h HROERMAE|LERT.
FERNIEZR AR, FERAEURET A S0,

RY&®R

HWENIER BRI VIR E T BB E TN SIEFMIBRYIEZEE, FEEERT, i MSEREIFLELI
ISRV R — L RIAIE, IR ENBREAZEN LED E5HER LT EAZHIERT, EFNERYET
XEE, EARFEREIGARENMERIIIE, EOMERT, AR UREESNTHELIEEIFE WS
REEPIFAEF, PIRITEERSENERERSED, EXFERT, NRASHEHTERTHNREBIFIIRT, LM
I M RER BEEIKITRANBREDIRE, NRIEARNLNAIZRER, BLHiHTEREAERE
KESIER BRI E S, 5, NRIREIIRIEE, (RAIMEGRER, MRERET REFMER, &
RIS RIFRILERTTHIS o

IDF JoiHOET R
rSmaiT LEn RBFEBEhA R IDF oidibiE, TERE .

1. idfcyl: IB—TEEFKESANERTEALE, HEAMANEMSIL
2. idfrect: SIB2—THEMANIAE, X TERAIE—THIAS LA L ARIES
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3. dxf2idf: ¥ DXF {&TNHIEILREE /9 IDF Toi4iaiE

idfcyl
idfcyl 4RERERZTTARIIAE,

% idfcyl #OAMARY, REESH, BERTHNE—TERRBENARREE

idfeyl @ ZERE REERZ T RIINE,
BRI RIS E B/,
KFERHARIUE— IR M in R A%,
BEEEFARIUEEES—IRAIIENL
AEE AN,

WA
BAI:mm, in (EREET)
FE VvV (EE)
BILEERY . X, R (A, %)
ARIER
ABUIKE
iR
* KR
* B
** Il L, R (&L, &)
*rk BIAKE
XtE (i * .idf &ER)

AR
*  YETREREZ
TS | LRHEE
**  QEHEE|I&NEESNTRE

rex (T REROE KT S RE

AIGEIAMSIT ERAERSERIGIERE. APUEMSTFRAGERRIZB A ERIE, UTHIA

SIE— TR TEE RS LE, 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
.5

O9OW o W oo XL

cylvmm_1R_D5_L8_Z3_WD0.8_P3.5.idf
_EOF

idfrect
idfrect 4B TTEHIIONE,

Y idfrect HFAMEAESHE, ERHMNLERRATIARE

idfrect : ZERERERITTHHNOIE,
ZEHRIIBEE T4 (Gha) SEE

EL%O
WA
B 2K, T (BRTEYT)
T
KE :
=2E

FBIf : KN 45 [, iR

* TSR 1 Y, N (3I4IMAmED)
LR

** R

TR (WAL *.1df GR)

NOTES:
e only required if chamfer = 0

o GHERRAE T A ER

AIGEIAMSIT ERAERSERIIGIERE. APUUEMSTFRAGEERIZM AV ERIE, UTHIA
B EIAREFAIHMRS | £00AE
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#!/bin/bash

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

10

10

2

1

rectMM_10x10x2_C0.5.idf

_EOF

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

10

10

12

0

Y

0.8

6

rectLMM_10x10x12_D0.8_P6.0.idf
_EOF

dxf2idf
dxf2idf M DXF iESI7ZE—T IDF joid32ts,

FRFERETTHIAIER DXF 4RI IR R SRR LibreCAD K, LURSRIENRAE.

Y dxf2idf FEAMEAESHEN, TSRITHE—TEARANRARNREE

dxf2idf : Wi2ReR AL, EENAIEENER M DXF gl IDF JTifiaNES .

HBA
DXF X% : AU, ol _.dxf_ 45
BT 2K, W (BRFET)
JUAIRFR : PR5EE, RIE IDF 3. OkRALE
BM R ARIBEMASH IDF 3. OhRAISE
SE  DENFESE
IR | B THEERNINSER
IDF 4, ZETRMER
TR
X4 g, BA . idf_ &R

AIGESEMBT LRMAEAESSERINGIERNS £, AR AIMEDTT EF A SR e ZHARERL
KE, TEMIEIZAM DXF X4 test.dxf GIET—T 5 2XEHIAE :
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#!1/bin/bash

# Generate an IDF outlines from a DXF file

dxf2idf - 1 > /dev/null << _EOF

test.dxf

mm

DXF TEST GEOMETRY

DXF TEST PART

5

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

test_dxf2idf.idf
_EOF

idf2vrml

idf2vrml TEIEXE—4 IDF #R ( .emn ) F—T IDF Jof43X4F ( .emp ) F™=4—T VRML X, BB VRML
BEREE. TAP A8 MCAD SFRMIER T, XTIHREMIRIGERENIIMLEER, mEEEASERER
THEA idfavrml FSBER—THERER :

>, /1idf2vrml
% idf2vrml -f input_file.emn -s scale_factor {-k} {-d} {-z} {-d} {-z} {-m}
tRis
-k: 4 KiCad &IFHI VRML faH ; BHANLEN VRML
-d: IHIXEOAISAERTES IR
-z: IHEEEIERNER
-m: FIENRESEILEn AT REHER.
FIFF=E—T4t KiCad {ERAIMER : idf2vrml -f input.emn -s 0.3937008 -k

idf2vrml TEREEEMER emn SA4EFHY OTHER_OUTLINE SE{K, HIRIZSE(AHIEETE PCB
NOTE NER ; RTMITASTIEREA KiCad SHEMISE, HEENGISKIEEXENSEE, XRE—
Tiel, MRIFER—TEZ=7/M emn X4, ZGHALEBBIRNERREA T —T34&,
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BRE2%E

TER PCB 4miEERFE TR AR BRIF 1051k | AT BCLA R RAI T,

PCB 4B 35
LUTFEh{ETE PCB {RiBSSHE0IHN, (REEOIUDELLARIAISE PrY EE 28O EmRE,

Action Default Description

Hotkey
Align to Bottom Aligns selected items to the bottom edge
Align to Aligns selected items to the horizontal center

Horizontal Center

Align to Vertical Aligns selected items to the vertical center

Center

Align to Left Aligns selected items to the left edge

Align to Right Aligns selected items to the right edge

Align to Top Aligns selected items to the top edge

Distribute Distributes selected items along the horizontal axis
Horizontally

Distribute Distributes selected items along the vertical axis
Vertically

Place Off-Board Performs automatic placement of components outside board area
Footprints

Place Selected Performs automatic placement of selected components
Footprints

Flip Board View View board from the opposite side

Sketch Graphic Show graphic items in outline mode

Items

Decrease Layer { Make the current layer more transparent

Opacity

Increase Layer } Make the current layer less transparent

Opacity

Switch to Copper PgDn Switch to Copper (B.Cu) layer

(B.Cu) layer

Switch to Inner Switch to Inner layer 1
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

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
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Action Default Description

Hotkey
Switch to Inner Switch to Inner layer 9
layer 9
Switch to Next + Switch to Next Layer
Layer
Switch to Previous - Switch to Previous Layer
Layer
Toggle Layer v Switch between layers in active layer pair
Switch to PgUp Switch to Component (F.Cu) layer
Component (F.Cu)
layer
Net Inspector Show the net inspector
Local Ratsnest Toggle ratsnest display of selected item(s)
Net Color Mode (3- Cycle between using net and netclass colors for all nets, just
state) ratsnests, and none
Sketch Pads Show pads in outline mode
Curved Ratsnest Show ratsnest with curved lines
Lines
Ratsnest Mode (3- Cycle between showing ratsnests for all layers, just visible layers,
state) and none
Repair Board Run various diagnostics and attempt to repair board
Show Appearance Show/hide the appearance manager
Manager
Show pad Show pad numbers
numbers
Show Properties Show/hide the properties manager
Manager
Scripting Console Show the Python scripting console
Show Ratsnest Show board ratsnest
Sketch Text Items Show footprint texts in line mode
Sketch Tracks K Show tracks in outline mode
Sketch Vias Show vias in outline mode
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Action Default
Hotkey

Create Polygon
from Selection...

Create Tracks
from Selection

Create Zone from
Selection...

Design Rules
Checker

Openin Footprint ctrl |+ E
Editor

Edit Library
Footprint... E

Append Board...
Assign Netclass...
Board Setup...

Clear Net ~
Highlighting

Drill/Place File
Origin

Export Specctra
DSN...

BOM...

IPC-D-356 Netlist
File...

Drill Files (.drl)...
Gerbers (.ghr)...

Component
Placement (.pos)...

Footprint Report
(.rpt)...

Group

Enter Group

Ctrl + Shift +

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 component placement file(s) for pick and place

Create report of all footprints from current board

Group the selected items so that they are treated as a single item

Enter the group to edit items
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Action

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

Unlock

Decrease Via Size
Increase Via Size

Duplicate Zone
onto Layer...

Merge Zones

Change
Footprint...

98

Default
Hotkey

Shift + Space

Alt + °

Shift + W

kbd:[\]

Description

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 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

Assign a different footprint from the library



Action

Edit Track & Via
Properties...
Global Deletions...

Remove Unused
Pads...

Swap Layers...

Update
Footprint...

Update Footprints
from Library...

Clearance
Resolution...

Constraints
Resolution...

Show Board
Statistics

Add Aligned
Dimension

Draw Arc

Switch Arc Posture

Add Center
Dimension

Draw Circle

Close Outline

Decrease Line
Width

Delete Last Point

Draw Graphic
Polygon

Increase Line
Width

Default
Hotkey

Ctrl

H

Ctrl

A

~

Ctrl

Ctrl

Back

Ctrl

Ctrl

+ Shift |+

+ Shift |+

+ Shift |+

+ Shift |+

Description

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 clearance resolution for the active layer between two

selected objects

Show constraints resolution for the selected object

Shows board statistics

Add an aligned linear dimension

Draw an arc

Switch the arc posture

Add a center dimension

Draw a circle

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
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Action

Add Board
Characteristics
Add Image

Import Graphics...

Add Stackup Table

Add Radial
Dimension

Draw Rectangle

Add Rule Area

Place the
Footprint Anchor

Add a Similar Zone

Add Text

Add Text Box

Add Vias

Add Filled Zone

Add a Zone Cutout

Get and Move
Footprint

Change Track
Width

Create Array...
Delete Full Track

Duplicate and
Increment

Fillet Lines

100

Default
Hotkey

Ctrl +| Shift +

F

Ctrl +| Shift +

Ctrl |+ Shift |+

Ctrl +| Shift +

Ctrl +| Shift +

Ctrl +| Shift +

Ctrl + Shift +

Shift |+ C

Ctrl +/ T
Shift + Del

Ctrl +| Shift +

D

Description

Add a board characteristics table on a graphic layer

Add bitmap image

Import 2D drawing file

Add a board stackup table on a graphic layer

Add a radial 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

Add free-standing vias

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

Updates selected track & via sizes

Create array
Deletes selected item(s) and copper connections

Duplicates the selected item(s), incrementing pad numbers

Adds arcs tangent to the selected lines



Action

Mirror
Horizontally
Mirror Vertically
Move Exactly...

Pack and Move
Footprints

Properties...

Rotate
Counterclockwise

Rotate Clockwise
Skip
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

Default
Hotkey

Shift + M

Shift + R
Tab

Shift + S

Ctrl |+ M

Shift + F

Description

Mirrors selected item across the Y axis

Mirrors selected item across the X axis
Moves the selected item(s) by an exact amount

Sorts selected footprints by reference, packs based on size and
initiates movement

Displays item properties dialog

Rotates selected item(s) counterclockwise

Rotates selected item(s) clockwise
Skip item
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
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Action

Drag (free angle)

Finish Track

Router Highlight
Mode

Place Blind/Buried
Via

Place Microvia
Place Through Via
Route Selected

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
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Default
Hotkey

End

Alt + Shift +

\Y

Ctrl + VvV

Shift + X

Shift |+ E

Alt + <

Ctrl |+ <

Ctrl |+ /

Back

Description

Drags the nearest joint in the track without restricting the track
angle.

Stops laying the current track.

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.
Adds a through-hole via at the end of currently routed track.
Sequentially route selected items from ratsnest anchor.

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.



Default
Hotkey

Action

Select/Expand u
Connection

Select All Tracks in
Net

Select on
Schematic

Sheet

Items in Same
Hierarchical Sheet

Select All 0
Unconnected
Footprints

Unroute Selected

Decrease 4
Amplitude

Increase 3
Amplitude

End Track End

Length Tuning ctrl |+ L

Settings...

Decrease Spacing 2
Increase Spacing 1
New Track X

Tune length of a 8
differential pair

Tune skew of a 9
differential pair

Tune length of a 7
single track

Add Microwave
Polygonal Shape

Add Microwave
Gap

Description

Selects a connection or expands an existing selection to junctions,

pads, or entire connections

Selects all tracks & vias belonging to the same net.

Selects corresponding items in Schematic editor

Selects all footprints and tracks in the schematic sheet

Selects all footprints and tracks in the same schematic sheet

Selects all unconnected footprints belonging to each selected net.

Unroutes selected items to the nearest pad.

Decrease meander amplitude by one step.

Increase meander amplitude by one step.

Stops laying the current meander.

Sets the length tuning parameters for currently routed item.

Decrease meander spacing by one step.
Increase meander spacing by one step.
Starts laying a new track.

Tune length of a differential pair

Tune skew of a differential pair

Tune length of a single track

Create a microwave polygonal shape from a list of vertices

Create gap of specified length for microwave applications
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Action Default
Hotkey

Copy Footprint
Create Footprint...
Cut Footprint

Delete Footprint
from Library

Duplicate
Footprint

Edit Footprint
Export Footprint...

Footprint
Properties...

Hide Footprint
Tree

Import
Footprint...

New Footprint... ctrl |+ N
Paste Footprint

Rename
Footprint...

Repair Footprint

Show Footprint
Tree

Paste Default Pad
Properties to
Selected

Copy Pad
Properties to
Default

Push Pad
Properties to
Other Pads...

Default Pad
Properties...

104

Description

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 footprint to file

Edit footprint properties

Hide Footprint Tree

Import footprint from file

Create a new, empty footprint
Paste Footprint

Rename the selected footprint

Run various diagnostics and attempt to repair footprint

Show Footprint Tree

Replace the current pad’s properties with those copied earlier

Copy current pad’s properties

Copy the current pad’s properties to other pads

Edit the pad properties used when creating new pads



Action

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)

Unfill All Zones

3D EER

Default
Hotkey

Shift + P

Ctrl + B

Description

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)

Remove copper fill from all zones

BUFEpVERITE 3D RS8R, PRIEFRPIUD FRLARIFIZE PR SREER SR 0 FHUEMIX LIRE,

Action
Toggle 3D models
not in pos file

Toggle unspecified
3D models

Toggle SMD 3D
models

Toggle Through
Hole 3D models

Flip Board

Home view

Default
Hotkey

p

<

Home

Description

Toggle 3D models not in pos file

Toggle 3D models for 'unspecified' type components

Toggle 3D models for 'Surface mount' type components

Toggle 3D models for 'Through hole' type components

Flip the board view

Home view
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Action Default
Hotkey

Render Realistic
Materials

Move board Down Down
Move board Left Left
Move board Right Right
Move board Up up
No 3D Grid

Center pivot Space
rotation

Reset view R

Rotate X
Clockwise

Rotate X
Counterclockwise

RotateY
Clockwise

RotateY
Counterclockwise

Rotate Z
Clockwise

Rotate Z
Counterclockwise

3D Grid 10mm
3D Grid 1mm
3D Grid 2.5mm
3D Grid 5Smm
Show 3D Axis

Show Model
Bounding Boxes

Toggle adhesive
display
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Description

Use all material properties from each 3D model file

Move board Down
Move board Left
Move board Right
Move board Up
No 3D Grid

Center pivot rotation (middle mouse click)

Reset view

Rotate X Clockwise

Rotate X Counterclockwise

Rotate Y Clockwise

Rotate Y Counterclockwise

Rotate Z Clockwise

Rotate Z Counterclockwise

3D Grid 10mm
3D Grid 1mm
3D Grid 2.5mm
3D Grid 5mm
Show 3D Axis

Show Model Bounding Boxes

Toggle display of adhesive layers



Action Default Description

Hotkey
Toggle solder Toggle display of solder paste layers
paste display
Toggle zone Toggle zone display
display
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

DUITRFAERT KiCad &AM, SIETE PCB 4eigeah, RIERAI DA RIFIRE I LREER BRI IRIF,

Action Default Description

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

Switch to Fast Grid Alt |+ 2
2

Switch to Next N
Grid

Switch to Previous Shift + N
Grid

Grid Properties... Set grid dimensions

Reset Grid Origin z

Grid Origin 8 Set the grid origin point

Inactive Layer Toggle inactive layers between normal and dimmed
View Mode

Inactive Layer H Cycle inactive layers between normal, dimmed, and hidden
View Mode (3-

state)

Inches Use inches

Millimeters Use millimeters

Mils Use mils

New... ctrl |+ N Create a new document in the editor
New Library... Create a new library folder

Open... ctrl |+ 0 Open existing document

Page Settings... Settings for paper size and title block info
Pan Down shift [+ Down

Pan Left shift + Left

Pan Right Shift + Right

Pan Up shift + Up

Pin Library Keep the library at the top of the list
Plot... Plot

Print... ctrl [+ p Print

Quit Close the current editor
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Action

Save As...

Save a Copy...
Select Columns
3D Viewer

Show Context
Menu

Footprint Library
Browser

Footprint Editor

Symbol Library
Browser

Symbol Editor

Draw Bounding
Boxes

Always Show
Cursor

Full-Window
Crosshairs

Show Grid

Polar Coordinates
Switch units
Unpin Library

Update PCB from
Schematic...

Update Schematic
from PCB...

Center on Cursor
Zoom to Objects
Zoom to Fit

Zoom In at Cursor

Default
Hotkey

Ctrl +| Shift +

S

Alt |+|3

Ctrl + Shift +

X

Ctrl [+ U

F8

F4
Ctrl + Home

Home

Description

Save current document to another location

Save a copy of the current document to another location

Show 3D viewer window

Perform the right-mouse-button action

Browse footprint libraries

Create, delete and edit footprints

Browse symbol libraries

Create, delete and edit symbols

Draw Bounding Boxes

Display crosshairs even in selection tool

Switch display of full-window crosshairs

Display background grid in the edit window

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

No longer keep the library at the top of the list

Update PCB with changes made to schematic

Update schematic with changes made to PCB

Center on Cursor
Zoom to Objects
Zoom to Fit

Zoom In at Cursor
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Action

Refresh

Zoom to Selection
Cancel

Copy

Cut

Cycle arc editing
mode

Delete

Interactive Delete
Tool

Duplicate
Find

Find and Replace

Find Next

Find Next Marker
Paste

Paste Special...
Redo

Replace All

Replace and Find
Next

Show Search Panel
Select All
Undo

Measure Tool

Select item(s)

Configure Paths...
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Default
Hotkey

F5

Ctrl

Ctrl

Ctrl

ctrl

Del

F5

Space

Ctrl + D

Ctrl |+| F

Ctrl |+ Alt +

B

F3

Shift + F3

Ctrl + VvV

Ctrl

Ctrl

Ctrl

ctrl

Ctrl

Shift +

Description

Refresh

Zoom to Selection

Cancel current tool

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

Switch to a different method of editing arcs

Deletes selected item(s)

Delete clicked items

Duplicates the selected item(s)
Find text

Find and replace text

Find next match

Paste item(s) from clipboard

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

Replace all matches

Replace current match and find next

Showr/hide the search panel
Select all items on screen
Undo last edit

Interactively measure distance between points

Select item(s)

Edit path configuration environment variables



Action

List Hotkeys...
Preferences...
Report Bug

Manage Footprint
Libraries...

Manage Symbol
Libraries...

Default
Hotkey

Ctrl |+| F1

Ctrl |+,

Description

Displays current hotkeys table and corresponding commands
Show preferences for all open tools
Report a problem with KiCad

Edit the global and project footprint library lists

Edit the global and project symbol library lists
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