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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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o MRMELLZE THEN KiCad HEEHBFEATN], EE—TEIEER, EEEZTRIHIKNIZE
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.



PCB {miBRRRVF P R HE

File Edit view Place Route Inspect Tools Preferences Help

D=8 Dam BCAQAAR L it add| PR Bie v - H & & B

Track: use netclasswidth  ~ |[]||| via:usenetclass sizes ~ | Grid: 1.0000 mm (0.0394in) + || zoomAuto ~

S

x[=
- &
EEEEEN|: §

[ | ]
9980089888880 98800] 2 &

% —HOE N Eho 3 LI

»Layer Display Options
Presets: (Ctri+Tab)
1, | i copper Layers -

i Selection Fiter
Allitems Locked items
& Footprints Text
Tracks & vias
Fads s

Dimensions Other items

ads Vias raci ents 0 el nroute:
1309 2
Z2050 X163.0000 Y $1.0000 dx 163.0000 dy91.0000 dist 186.6815 grid X 1.0000 mm ¥ 1.0000 mm mm

PCB #RiEssfIE R AP SREN LEFR, FRER T —EXETR

1. TRER T B= CUFEE, BRI ER. HiETER)
2. EMITEE (k)

3. HEREARNIAZS=

4. GMTEE CEMSTIR)

5. SARER

6. SEFITIEERER

SihZiEEh
SRIREA R EAERT IR CAE. CRILIPRRIEREI BRI R AR, AL LM S e RaiR,

FOAERT, AEFPRIARENZIRERLE, REMRRSRARE EIE, (IAMUERFKERHIE
RFIARIEIRER DX —1Th (XM (BERES, EENEFD) ) o

EE T Bi=rh, TEEM/ITEMTERA !

. Clmxmﬁmmmo

@ MROFDEE

@) BABIESLETERIESE.
@) EHLERAREIRPIITE,

() S VFIRE— T SR A IR oo



FATHIMBINIE 2 RAEGOMER (XAY) , THEYBMERRE (Z) . SATHIENME (dx. dyFdist) . M
ERBENEREL,

1 space | AJLUSIEMAMTEENT, XM TFNEMRLEFERIXTTISEEM.

REER

X cerl + R R BN AT R, BUARUIRIERIIR TIBEERFMA (pchnew ZH{EEE IFEE) B
3o

ARFMPERAVREGRER T H0E PCBE FRRBIRE, AXRBEMED, FA oo FRAE a1, £H
option ERAEE ALt

WEIFROARBDEIRER, EnERRERAER (RPRE - RFR.. - (EERH, RER) ) i
W EHRE XRER.

B RIER A BT SR R E T OGRERER, BiNR LTS, BEREEmTRES

NOTE  mirmsd. EREENAARATERENTE, S LRENBIE.

IREEFETZETE KiCad MECEE R TH user.hotkeys X, XTIEBERRFETFEEN

* Windows: %APPDATA%\kicad\7.0\user .hotkeys
¢ Linux: ~/.config/kicad/7.0/user .hotkeys

® macOS: ~/Library/Preferences/kicad/7.0/user .hotkeys

KiCad FILAEFAIRIERRIEER P SALEER LM user.hotkeys XS ARIERIZE,



BRNLERERA
R

PCB #iEaa PHEARERR EHYIEHRE, URBFEXLH., EENSERESNERLR. TREET, 2
B-TEREHN, EEHEEEMEN LR, FENENREHIZNNRNE. EHEEINBIEENER
R TAAEPER, AAMERPHEERER, BEREENR, (RAMCREEANERFHIESR, ERTE
TR TRRERSR, NEARER. BEERATUSREUECEZNE, ((AMEE—TE, BETRED)
Zo

FERER RN B IR

NOTE TODO : B FX—¥5,

AR ER

SNMERIRHE T EE PCB RiESALEEMTHXNRIAI L. BEMCESAENER, BEE=THE: BREaEs
FEEEIREMIEH], WNRITEISAEREER I RIES], PSRRI E YA TR IAES,

EERG

ENRERNERED++, §TEERREEEHER 7 EAENA RS, EHEREERNIOE—THkE

TR, ERRE—TERREZCHENEDIER, ERP|GHENATIEEN, Er IR ERzER. X
TP EERRAEIZERHE S,

NOTE PASEEEEHTPEIZEEXME TR, AETREET NN ERTFENERE S,

FERIXTAR—TESERETEINAEFER, S—TIREZEFHIFEGHEENETRAN  EE. BEXR
B, BETERNAATE(CMEARETETR, YWIEEHEERERNN "BE" N "R N, FeEEFIEEmEL
MR, ERILUERRGER cerl + 1 PR B RE T,

EOFEERERIRANE 1T R REERRAR, BURMERRE—HF (BN, 52Y MR, ATt A ER S EA,

NOTE B RERIRAEASERAMEIRY, ESEHRESERNE, EMERERIRFZEEE,

R

AIMERE "WR" EFES "ER"ETRED, EFEXFIET, BENRKEHEIRE, MOFHRERNR (1
. TfL. IFRNEGE) EREHEZEIBR. XENNERERENSERAETIRENEMNERAERRE, M
IMERT, FFENRERTENERN, FRTYEE, BERRIRENFER, OB ERHNEIERZEINR.

EEis

ERigFE T BEBRMNRERRAREN, UETFER, B/ TRENEREMR, TRMREFTEECHNEE
X¥ig., BREXFLEFEE—TRERNIERES, RAFKARERNSETE T BERITEN,

EMHE—TFL, BEMANEREZBHFIE FTRAEREFIERZEE, E;EIRE corl | FHR 120 ZERIREIIRES,
— BRI T I, VRAILUR T1ab | K shift |+ Tab | SRIEIH I ATAEMTINIZ. MRHH ol 8B, S8R
AT IS BTN Z



BREF-TEEXKMR, BREAAMHERRERRALEMERERAINN, REMINL TR B PIER R
8.0 HBEHTNIR—TRT, BRMAERLIESY TREMRERIREER, BEER—TEEXR, HEEEEN
di2, FLUERAMNBIMRAHESGHIRA, UBEMEHRA, ERFR—TBEEXTNR, M TRIREFEERFRIT
%R, FEMFIRFERERIFREUINR.

PLERIPRLE 124

NREHRAIFIEE T B R AR P A ISR ERITIR, S TREE— TR, BFIERNIZME W&+
MR, A CEFRBNEASHEBERIERY, BASRINITHNEES | XREATHE EERZIE
2,

BTHENMELERIISE—FEE, ABIT, HEEERTME (RMELRRIPTIERS) U k. RIAE
ST, MESEHE | XHEHFPIHERERER, NENEREEMEIMNBEGEEFAULEH S,

NOTE RUAREEREDEEE, RAZEPHNSIHEREE TAE XHFUA CERSHE,

AR A UGBS AMENRIEFR R BN . AEMERMELRUAER 2R ERX %D,

MLLLIXTEHE—TEEMEETETN AT BER, S—TETUERMIANEMSEHS, HiEETRE N, B
TREHMELFFIFFETRE (FE. k. SHMXE) HNYSMMENES, HiEh Y& FUABN, RE &
ZENIMEES BRI, YRR IRE"H, MENNERETERB,

B TEBUEHIIMALEH] tik, “FTEER RTSEFERERNIE LT (. AR BREARRRREE
ERITBLHHEARAI ¥, RIEXETERARERN,

ERERER it AR
FEREARTEERRIVERERN, BRAE—THRIGAERNS, MESRTES, MEBEE

ENRIERTEEENNTE. MARENSEEENNEREAERMETSIENTE, MNERAaERERRREEE
B, SRR, MNARIAMEFERRAEEEN, JirRnISBETE,

AILGEE 7 B SRR SIERSRIE SO RIRE, BELIERETIERN, SNAMTIREERE:

B (Windows) {E# (Linux) {E® (macO0S) EFEWR

ctrl ctrl cmd AR, B ¢ | crl +RERIEERS
BhNERME, RIFLE - PCB HIER
- YmIEEIN.

Shift Shift shift SRt A= b I ETBR=T: 0 prig=3== 8

ctrl |+ shift ctrl |+ shift cmd |+ shift M BEHLERPRIBRINE .

KR KREE ALt K 8K | option M T3 B AR SEIIE R

HERIDUATTIEARRTY, ISP A T REESR -



{EHE (Windows) {E&® (Linux) {EHE (mac0S) EEWR

ctrl ctrl Cmd BIHLERE,
Shift Shift Shift | - Shift I B RME M EREREF,
ctrl |+ shift ctrl |+ shift cmd |+ Shift M EESRIERITE,

PCB #RiEeRE 1A T ARNEET ISR ERIER LR RN RAMUAEMERE. XHAABRHXNRERIER, 7

DISEERERNBRER DEFTMEENS S, "FANR" SRERI THMXARMMBEN—TIRES N, "SERH

E" SERESEMIMELX, CEHESAMERERMENTE, MAUARRIERTESRPIHEAXNRER, R
RN EER, RAVPERIZEEMIRR,

H—TERRATEHOERET, (RAILUERARREPH I EER mnRER v NhERy ERE—MESHE
fALIE, F—RBTXTmHE, SRR BRIRONEE. SR, SRS BEIFRERE ENRAER
o

EE—THRESEBEBIHERER L ETZNRIUER. RE—THRALFIA—TEOREEZIRAIE .
1 Esc {HRARUHYAI TRESR(F, FHROFEFETR, mERTEBATEMASINZ esc {ERRYENER,

LS

BSME (H—HMEK) AU PCB FiEHRPHRERER, UBRZMEZZUITE PCB ER&R, BEidTE PCB 4y
ERPERESRANE, RETEARXENSRIERIEERIESRTEFENIMGE, FLBERNES (AT
M) . HMEEEEEN, SENMIMIYURENEEER, AEEMBENUIEEREEENEEET.

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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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 “

BB EER 2RI FAER NERRESAEA. XF NI FNAR. W, AILAREEERRERENR
HIFE, BXMIBMNEZFMER, ESH TEATRIERD.

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

NABHT SO UEXATERHEE, XETERHRYTERNERNEMANNAREZRTR, XHEHRLEETSE
ZFME ${VARIABLENAME} HIZESEHIE LR[S,

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.
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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

Bah. s AlLH BERTRET, e, BENEMTRAIMEERRER, BEANRTFAFRFIRETINIRE, 8
RENGTHR, BIERAEEFSAL, XSELENTIRIBMFRGREM. ERA TRPIIRERDUEBEIRIEEAEM
BRI SR,

iR HR
cerl X ARSI
Shift X A3 RIBHE

BN RBE

FENREBAEMNEERREBNEL, CRARER ¢ INERIXEPERBIEREEMETNBENEL. R84
(MEFNPIEIEERRA RN, (RFREIIFRMUMEE, R XEEAREENIENREE, 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.

fERRE

EUEENBEEBEIR ErE, MR ENRENENES TRHBEENEM, BEER, NREFHHEEIZITAR
Bi&, AT RRER EER E’Jﬁi?ﬂ{ﬁuﬂpgiiﬁ\ﬂ RIFRRIZT, M, (MAREEN—TREEARERITE
RENERIIERERIFEI, NBIRARERLERM— T M5 | L ERRELIFRNTE, DS ERIZIT.
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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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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
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ITBIEINSARIRENSHIFEMERANRYT ., NFEEERITEEPMARE NEARFENREERR, R
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0, XUSBUEEMEREAMAEBITER DISEREMERES, HNEBERRINLITMNFFISEAN GNRHERIE
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1FMALIEIBR 125 F.Paste & B.Paste F HIZRFRNALRERCENRTER. BRITHEEMSES FHELR
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By default, zone filling is a manual process rather than occurring every time an object
changes that would result in a change to the zone copper. This is because zone filling can
be a slow process on older computers or very large designs. It is important to make sure

NOTE zone fills are up-to-date before generating outputs. KiCad will check that zones have been
updated and warn you before generating outputs or running DRC when zones have not
yet been refilled. You can optionally enable automatic zone-filling in the Preferences
dialog (PCB Editor - Editing Options - Miscellaneous - Auto-refill zones).

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

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

Layer Net

| [ Hide auto-generated net names Sort nets by pad count
Me.cu o
JuU3D-
Ju4D+
Ju4D-
JUSD+
JuUsD-
JU6D+
JuUsD-
JUTD+
JU7D-
/X
2. (e}
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 = Smoothing amount:
Corner smoothing: Fillet - Remove islands: Always 7
Fillet radius: 0.5 mm Minimum island size: | 0 5g. mm
Export Settings to Other Zones Cancel oK

B: —TRENKRANE—THZ THELZERFE,. AESTHESUNIGE, XTXEENIZEXLEHERE
HB%, STELASISSIRINES, EMERYEER—THE.

P EFZRRXAEENRSME. AIMUSIESEMENIIXIE, REMERXIENTSEMRMLE_EFHERT
PESESSIEIE

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

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

BRAIZMEN H, V §145 BE PEEIXEGIIELLEI TR 245170, LR TG AR, XIENOAEISHREREITE 45 EHY
BE, IR AUETXREMERE, XTEIMEEFRT. WERELIZEIMUBHREL,

R 2 IAE REERIE. BENRAEERIRFIBE, hRBEERERE, ISR LIBRERTE
F iERIME E5L

DERT EHXEEERRS ERLFIAN. £ BERERXNT, REH0ENLRE. £ REEXT, BREsk
AEDFRHIAMELE— N\EREERS, MUEXEBMEEMAE, 7% TEREERT, BRAREHIERTXEIMENA

8o

BAYR EHNERALNERREXNTA, BAETLEIFAASEARTE, NRFERER, thall—BEiEHH
BAERIE A,
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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—TRBIRENEA 0.2 EXRMERR, EEMKZRFIRENER 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,

RFRE EHIEXAIEFR AR - BOAN SH0RF, XIYSBEREXEENNE R AZEE, ZXEH ALK
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, B LMNXZERESWE XL, FTESHEADIERFEREE, FIXTEREX
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
FERBMERZNRAR, NEANEN, RER—THE WK, WEEHZDFR., NRLEEXBERAOE, 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 RAEREFLRTNIR, WIRSERFEAERE, MASBIEARERRE.

TR IRH1Z T BIDEEASCRENRERENN R, RBELUNRSHAG AREXTHERN T SRSl (BLH
ERNERTRERBINR, flgl, REEHERNERTERLTE, rRZERBENERIR) . IREEEH
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 XAERIFIKEN --REAZ-- DURBIIBE, SRERMUSERIAEES, UERAREA—TE
b, ERRDUHERIE=T REAE" K

FREIMBEERILIZEH B,
SHAMS RIS 0L

ALUERNNABYE HE 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.

M AnE (\{ ) 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, XMERMIREERARERATIRIOTHELDD, UEEFERRATES,
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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: SHAE, THNEEE B FRPAANEE, MARKFUEE.

HISR: IHAMRARE AN FEY R RENEE AL

BR: HAEAREAXFERYERENEER 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

HWEERR | EREFEMMINAR, EREMRIFSHTNELITT.

BT ABE, WWEIXANAASEMAEE, EXASNEMFT,
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FRELE

BB REMBIHTERNER 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|

H: WMABRAESILTRERETRIIXA,
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, MARENBMEANEERBIZITTAN: HMANRYT (BE) SREIRIHAN, EMERMLAT

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

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

o WRAR: HIERT, KEMDMLARIIAERXHT, mATEF. ML, WL (EREN) SUEEEsE,
REFEHZE, WHMLHNMATIEEES, RIEFTH T 701F DRC AT, HHERNT, —XERZALURERT
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, AILUERBUERE— T MRS (IREEHE  Backspace ) BUHBEIERIOEEN ML THUESFEALMT
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 "N 158 HA), SMNEEMATMAINEEN, KiCad HEFRNRASIFERKASNTTH



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

ELEHEN“‘REESHIER TR, MIALFFIBMER), KiCad SERABIRTHBEIRERELS. NREE
MEMNEL CKTFREER) LRTTR, BEKEREES A LYEMMERUEB. IREEEHALITHLTT
6, BANALSRABRH. —BXIRSMARIUEMRERET, SMESHEHE, HERIEUMTRIERETE, &
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
KATE", NWEENNERMANMER (SEANMEREEFARDEEREEGRITHN, 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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You can place a via and end the current trace, without changing layers, by pressing v and then double-
clicking or | shift -clicking to place the via.

TAARTIIMBCERE FLRTIRERIRE, LB TRER T A= TRIZIRSGEME FLRT () FBv I AR (
\ ) BREERIA R, SMAREIFEAN, LBAKIREN"ERAMEERT" B, HER "BIRIRIRE" /Y "L
B PEERNS LA BRIFRBEE G HINES) .

RIS EXMEERNLRRAED BB T HIANE IR, MAUERARNEXE I, ERRER o +
vV RIUEMFL, At + shife + v SRINEE/1EfL. MARERNETER—TNEENETENMLE, 2L
AIDE TR —E L.

MERNERSILBEANREMLLRN—HD, XBEREIAMEIUBER (FREERNE—F) , Hi,
UMERIEERTER PCB B T ARMINE R, AREERT, XUEEAREN, AINECIZEEIN. W&
RERNSFL, AILLES XFTFURMEXNEERH "BeiEIMI FLNE" SEEREAS ALMSRIBthER. A "R
it TEMENS AL 2N 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.
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When the router is not the active tool, you can automatically route multiple traces by selecting footprints,
pads, and traces to route from and pressing shift + F . You do not need to select both ends of a desired
connection; the router will route from the selected item to its nearest ratsnest anchor. If multiple items
were selected, each item will be routed in sequence, in the order that they were selected. If a connection
cannot be automatically completed, the tool will pause with the router active so that you can complete the
trace manually. With the automatic completion paused for a manual connection, you can press  tsc | 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.

=Dk

KiCad FMIZE D MKE X NEBHEN EHEMFEAGRNIME, KiCad Z#HEAR + f1 -, =& P F N /ER
B%. B0, USB+ A1 USB- MIA—XfZE4>, USB_P F1 USBN tE2utt, 7EE—THIFH, EARZIZE USB, 5
“THIFHE USB_, ERENAEERES : MBS USB+ R USB_N FABED M. IERBFIRERIERE FAER & ZIR
MIZED XML, LUFETE PCB friEastEAZE D W hLkes.

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 ¢ . 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 HRIAR AR A ZE D MM ARI BT X ZE D3 Tk

ENWMLRTZIH AT AR LoX W a4 (Z2 0 W BB AT AT BB IR B X IEAE RIS KB D FECE,
WA LB ER B E ORI HNIREE), NRMANBRIERUESKENERAR, MiRNeZ—TREN
"B ED, URAREMAEREZE DM RBEHIMAKE,

LXMESERRET L (V) BIFY, ZENWMEARNEIZR THEIIE L, XEIFIHMETE R AIREFARILY
HINZIE, EFESTIENFLEIFLEIBRATIZIT RN,

ElthLk

LBmE, OB BMIEEIRIERTN], REMFRHERMLE. WEE—TEERE, RER o AILAERY
EFSEEY KBIPMAERNLR, F5—KZT V TERSRENSRINERRCBEINER, SFXR v T
By KEEEE, SEMARE LSPMELBIRENRIALRER, AXFRAEZREL BT ARRIRER FREE TR LM
%o

BRHARNE MR ATHESRMLER, #Eoh (45 BER) moiRER o ATHEdmAREmmt. WRMLSR
BRIVgBE ST, MR SHEENTHERINEML. NRMAREINRENSE, NWERmTEIGSIRERS
VISSTERISILL, EshEmRAREmT RIER « BTHSNER—Dh=, HEAREDEIEAME, EiiEmE
ERTARLTESRMERASREL | ARBARESERY, Res5.

HRIEFA R S EEMAIML. AREERT, FREMXEMARSHEERER, FILLE
NOTE WP EBEINHEREEmT (0 ) KEBE X/, ERMTREREIANEY, RH1T DRC

&,

BT (BRERE v ) MAIEAR EER, S TISREOERERIZER, MRREAREOEFHIFIIIZERSE L,
(EFRBMIM TR, RA##{T DRC K,

ERhEENERN, AIMMNRNEEER FNARETERML. BEMEIX—x, HERT - THERNER TERE
T (0) o EAMEEN—TEENESNARENSSHE—EREs. XTIERE—LRE : ERTESRH
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EREATET, PURNEERR LNABRASSSEISYSUSINONARET. N, RAEUERMIFEENERN
BERT REHERD,  (NXBTIRRERERRUNEE FE RN AR BUED

BIERRERAAT ALIHERESM AR EENT LA, MEREHRML. BXFMER, BERATEX T
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 4fUl- 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 s or hotkey 8 ) will do the same for a differential pair. The differential
pair skew tuning tool (icon — or hotkey ¢ ) 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.
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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,

{REILUE A B OEEHEEER ERSRRAREEMIER, FLUER HRE... R E SRS REEISEH,
i}

ZITBAUTEICRIERIET A,

43



I BiEA
RIBUSHHRERERIREE HREEEEINSRANYREZEFHZNE - MRARTSREER S
s . FISHIME—IRRRIRRER N,
PNREFR, PCB HHIE THENHEMERDY 52K B HERUSHIR
5k,
MRADE, HERAMSSHERERE —HFEIE-IRRARTRER, MAR
BEEUS. 8 THENISHRERUCEEERFSHMUS,

X TR —RARIZBOER, IR RIZERTS MR < B 95
NRETERZRER, AINEMREENAERRE, HETZITHER
BE R EE MR,

il E SRS T SESET gNRiEH, PCB REMERIEEFIRBENETSHIFEEIGM PCB il
BRo 8 "FMEREES" BHENERNAZR,

NRADE, SHENATSHEERNEASEMBER.
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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

BZITENUS. E. HEDRNMESZIHIZCMBRIRAS JIRIEE, SMEERITCERR RHE AR,
SN FIRE#THHESD I F AN B, RS EMREE R, REERSBIEL,
{REIMERE OERRHE AR 2R A RRRMER, FILUER R YRR SR ERIEH,
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BT BB TETRIERET N,
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NOTE -
BT

B CMP X{# TR A#LFE

WIS M PCB 4REESRRSH CMP X4 (3 - SH - HEXEBX (cmp) X#...) AEREBERIESRFSA (XH -
A - HESE..) , HALUHEEFENT{EM PCB LR RIREE,

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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WEEE © BUH(C) ~ HE(D)

EXTHEERER "BEWUE" MAWBHBIENTR, & "HME" FAHIMDERPBEAR L3RS ; 8
THENTH, &F "FEER IHMERER THRIERISEIRIER,

HEREBTR

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

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.

EESAMEER

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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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.
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Reload the 3D model

Copy 3D image to clipboard

Render current view using raytracing
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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 R LRI

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, HEASHIERERR G RIENIIENT, KiCad A—TE2RHEER, UR—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,

TERETANTEERTS T T AYAINEN TRIBHNENSIR, NREEMIEREENRERE, ZRYREEL
X4 fp-1ib-table X4,
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BERNEE
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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

FERI OB BUH S — IR ER) EIREM BB/ AER. RENREDRATEERT, ERSHIAEEREFTIRE
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B RESEENNE—TE, KRG shift -RiBeEANRE—TE, AR —TEFSEE.

BTERE— TR | FA—TRPARITFEESNERN. A, EBMAINEEENIEERPES, T
BRPELLERRPIEREERRTN.

R R —EBSERXARBEERER. 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
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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

LAYER

<variablename>

<fieldname>

<refdes>:
<fieldname>

Bt

KiCad FIBEE Xigit N REE 707 I Eb BB BEAR I B X IEE YL 2R DT P A58 AR AL 58 BAARRTI+ AN,

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.

Layer of the object. In footprint fields, this is the layer of the parent footprint.
Contents of project text variable <variablename>.

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

Both built-in footprint fields and user-defined fields from the corresponding
symbol are available. Built-in footprint fields use all uppercase letters: for example,
to access a footprint’s value, use ${VALUE}.

Buﬂrdnfootprhﬂjﬁeldsare REFERENCE, VALUE, LAYER, FOOTPRINT_LIBRARY,
FOOTPRINT_NAME , NET_NAME(<pad_number>), SHORT_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>) .

BEX&

THRNBRZNA, E—MRR, SIMARYEBEERN—ED N ARELERN, IHFENMEIMESE. FERXIR

HRFEREER,

BEXIZITMUEFEE—TY B2 kicad_dra MIERAH, YETFERATIERNEE XM, SEheIZEL
X, MRLEMERFEHEEXHAN, BEFNHERBRKRIZHRZLR, BEY kicad_dra XH5
kicad_pcb #] kicad_pro M4—iEIFF,

NOTE

kicad_dra X4 KiCad Boh&EE, NNERNRXAGRIESRHITHRIE. KALABRIRIRE
SHEERI B RE X AN DI E AR B E ST EMo
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BEXFNEIER

BEXRNRERN T BERISEFEED, ERHT —TRTRABEXMNKIXARESR, —TiERNEREN
IHITHBEE XHNFEHEMEIR, TE—TIEBREMNEE, EPaa 7T HEEXMNESHIRERSEN—LHN
o

RFERIEEEXANGEMEA REMIEE ZE, UBHREEEEEIR. BEXINAFHEREIRENGHE TR
M EERBITo

BE X HNEE

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

BIESHEAEES (M )) REXEXITMENENFA, ESOITVALRTE W FET ( 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,

Each rule must have a name and one or more constraint clause. The name can be any string and is used to
refer to the rule in DRC reports. The constraint defines the behavior of the rule. Rules may also have a
condition clause that determines which objects should have the rule applied, an optional layer clause,
which specifies which board layers the rule applies to, and an optional severity clause which specifies the
severity of the resulting DRC violation.

(rule <name>
[(severity <severity>)]
[(layer <layer_name>)]
[(condition <expression>)]
(constraint <constraint_type> [constraint_arguments]))
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The custom rules file may also include comments to describe rules. Comments are denoted by any line that
begins with the # character (not including whitespace). You can press ctrl + / to comment or uncomment

lines automatically.

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

SR
B (layer) FRMHEMNIGIHLEZRLIEH, BAXMKREAUE FTEHNTEAHN LR (constraint) FAIH#HITIN
R, BEEHE B (layer) FO¥EES,

E (layer) FAMMEAIMUREMAEZERESR, HAUEETMEMRE ( F.Cu A B.Cu ) CEMARESAR 4
(outer) , IREAFARNEHFHEICERIIESE W (inner) o

MNRAE B (layer) FA, Nz ERTFRRER.

THEHE—E5M

# Do not allow footprints on back layer (no condition clause means this rule always
applies)
(rule "Top side footprints only"

(layer B.Cu)

(constraint disallow footprint))

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

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

(constraint disallow footprint))

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

(layer outer)

(constraint clearance (min 0.25mm)))

Severity Clause

The severity clause sets the DRC violation severity whenever the rule is violated.

Possible values are error, warning, ignore, and exclusion. Ignored rules are not observed by the
interactive router and violations are not shown in the DRC dialog. However, ignored rules are evaluated for
matching and therefore can still override earlier rules. Errors, warnings, and excluded rules are all observed
by the interactive router, and violations are displayed in the DRC dialog when the appropriate filters are
selected.

Setting a rule’s severity to ignore does not disable the rule; only the effects of the rule

WARNING are disabled. The rule is still evaluated and can still override previous rules.
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F4FH

AN R B—TIESEXAFZRRTNRAR (RGETEASIS2E, MERFBHER, EXEEW) . &KX
TR AN ESR EENRNE X RATIHER, AN, HEEFEXNRENERE, STHE LS
THXR (MR, B&2. BfF) BESEMMK LNEMRANKRHATERE, NMREFE—TEEXHRN, HFRX
NS TLERRNRAETE, HELOIRFJMAEX T FRERR, BLXTEEXUAUAERBEXR TXREH
HHEIRR,

BNNRERAIVESHIN A Ml Bo XM THRAIFHAEZEE, AT RNCE IR X FH i E] 8ERIIR
Fro g0, WRIMRE—FAN, Rig A ALk, B Aidfl. B ERATNEMAILARMNXM THER ;| XEXR
ATUEHEUER AB AN R%.

RAPRZRATURIEENT AT/RIE ( true 3N false ), MIRFATEENTA true , NMNEZAFLENIIIR,

FTHNNREBERILULREN B, DURAIMBTEENRN ¥, BUEFMRHNERIBES S <object>.
<property> 1 <object>.<function>([arguments]) . FEE | <MWR>.<Bi> Fl <WFR> . <E#>([28]) o

WA AESR (A. . B. 2% AB. ) FRA <R (object)>. BY, SHM—TEsITMR

NOTE o R aapaTmml SR,

The object properties and functions are compared using boolean operators to result in a boolean
expression. The following operators are supported:

== FF
I= REF
>, >= KF. XKFREFTF
€y = NF. INFRETF
&& il
'l X
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.

BLERURTYENE, HWHIRY., AR, KE, UBSSE, AXERM L, BURRK IUEEEXHNESHE
A, DUSEERALREN, NRLEEARMEE, BUNNERTIIEER (BEBEAK, XZHBENE) .
AT ES:
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mm 2X

mil, th F93Z2—%T (mils)
in, " )

deg E

rad M=

NOTE BRE Xigit M0 A ERRIERAEY T PCB fRiges R E R B,

Numeric conditions can use simple math expressions, for example (condition "A.Hole_Size X == 1.0mm +
0.1mm").

NS

N QN FIENX T MNERGICEERNNR ENTR, 8 THARFEEHE—T SRR 1—THZ TIRBLIRT
NS, BTINTLUEZ TYRFT, UEAFTESEEMNZENNRIGES TLIE (1 &R (clearance) .
A TRE (trace_width) ).

TEHARFENSHIEET - TYENETIHE, XENRREXFRNE. RNENERXERRA (E5XH
"min/opt/max") , BN BXEATIKITMNGE: WREMENFARRAPHRIMEIATERAE, H~E
—T DRC f5iR. BMA BENAFELLR, FHEXN KiCad BUAERN "RM" B, HI, TMAK diff_pair_gap 2
AR ENBEFRNE D NIHERAN, MRERERTEDH, ERENNENERSREERR, REERE
RMENIRAERE QIRXLEEFIEE) , WARTEER EMEERIR/VEXN/RMENERT, JLUEEE
AREEHIRIVE. RINERKE,

BINBIL/BRKEFIEEAN (min<value>), (opt<value>), ] (max<value>) , fHIil, MAEELNRAIUER
(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm)) , MIRFAHNAFRK/N\TE, AIUEEER
*(constraint track_width (min 0.5mm)),

Numeric constraint values can use simple math expressions, for example (constraint clearance (min
0.5mm + 0.1mm)) .

Constraint type Argument type Description

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

assertion boolean Checks that the boolean expression is true. If the expression
expression is false, a DRC error will be created. The expression can use

any of the properties listed in the Object Properties section.

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

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

connection_width

courtyard_clearance

diff_pair_gap

diff_pair_uncoupled

disallow

edge_clearance

hole_clearance

hole_size
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Argument type

min

min

min/opt/max

max

track

via
micro_via
buried_via
pad

zone

text
graphic
hole
footprint

min/opt/max

min

min/max

Description

Checks the width of connections between pads and zones.
An error will be generated for each pad connection that is
narrower than the min value.

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

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

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

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

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

Checks the clearance between a drilled hole in a pad or via
and copper objects on a different net. The clearance is
measured from the diameter of the hole, not its center.

Checks the size (diameter) of a drilled hole in a pad or via.
For oval holes, the smaller (minor) diameter will be tested
against the min value (if specified) and the larger (major)
diameter will be tested against the max value (if specified).



Constraint type Argument type

length min/max

min_resolved_spokes 0

1

2

3

4
physical_clearance min

physical_hole_clearance min

silk_clearance min/opt/max
skew max
text_height min/max
text_thickness min/max
thermal_relief_gap min

Description

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

Checks the total number of connections (spokes) to a
pad. An error will be raised for each pad that has fewer
than the specified number of spokes.

Checks the clearance between two objects on a given
layer (including non-copper layers).

While this can perform more general-purpose checks
than clearance, it is much slower. Use clearance
where possible.

Checks the clearance between a drilled hole in a pad or
via and another object, regardless of net. The clearance
is measured from the diameter of the hole, not its
center.

This can also be thought of as the "drilling tolerance" as
it only includes round holes (see edge_clearance for
the milling tolerance).

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

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

Checks the height of text, including text boxes. An error
will be generated for each text item that has a height
below the min value (if specified) or above the max
value (if specified).

Checks the thickness of text, including text boxes. An
error will be generated for each text item that has a
thickness below the min value (if specified) or above
the max value (if specified).

Specifies the width of the gap between a pad and a zone
with a thermal-relief connection.
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Constraint type

track_width

via_count

via_diameter

zone_connection

Argument type

min/opt/max

max

min/max

solid
thermal_reliefs
none

HNREENRESE
RIS XA T TR -

R

XERMEERTA PCB MR

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

EENINRBYE
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Description

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

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

Checks the diameter of vias. An error will be generated for
each via that has a diameter below the min value (if
specified) or above the max value (if specified).

Specifies the connection to be made between a zone and a
pad.

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".



Property Data type
Net integer
NetClass string
NetName string
XERMEERTHE.

Description
The net code of the copper object.

Note that net codes should not be relied upon to remain constant: if you
need to refer to a specific net in arule, use NetName instead. Net canbe
used to compare the nets of two objects with better performance, for
example A.Net == B.Net is faster than A.NetName == B.NetName.

The name of the netclass for the copper object.

The name of the net for the copper object.
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Property Data type Description

Clearance_Override dimension  The copper clearance override set for the
footprint.

Description string The "Description” from the library footprint.

Do_not_Populate boolean True if the footprint’s "Do not populate" attribute
is set.

Exclude_From_Position_Files boolean True if the footprint’s "Exclude from position

files" attribute is set.

Exclude_From _Bill_of_Materials boolean True if the footprint’s "Exclude from bill of
materials" attribute is set.

Exempt_From_Courtyard_Requirement boolean True if the footprint’s "Exempt from courtyard
requirement" attribute is set.

Keywords string The "Keywords" from the library footprint.

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

Not_in_Schematic boolean True if the footprint’s "Not in schematic" attribute
is set.

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

Reference string The reference designator of the footprint.

Solderpaste_Margin_Override dimension = The solder paste margin override set for the
footprint.

Solderpaste_Margin_Ratio_Override dimension  The solder paste margin ratio override set for the

footprint.
Thermal_Relief_Gap dimension  The thermal relief gap set for the footprint.
Thermal_Relief_Width dimension The thermal relief connection width set for the
footprint.
Value string The contents of the "Value" field of the footprint.
Zone_Connection_Style string One of "Inherited"”, "None", "Thermal reliefs" or
"Solid".

IREBRY

XERMEERTHERIERE,
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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

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

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

TENENR
ULERNEE AT AR

1.3 HiER i

Origin_X dimension 2 s X AR,
Origin_Y dimension 2 i Y AR,
End_X dimension R X 44T,
End_Y dimension KEMY AR,
Width dimension A EMNEE,

SFLEE

XEREERTE .
Property Data type Description
Diameter dimension The diameter of the via’s pad.
Hole dimension The diameter of the via’s finished hole.
Layer_Bottom string The last layer in the via stackup.
Layer_Top string The first layer in the via stackup.
Via_Type string One of "Through", "Blind/buried", or "Micro".

RN X SR
XEREEATARAEAR, URAUK EFRELERLX) .
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Property Data type
Clearance_Override dimension
Min_Width dimension
Name string
Pad_Connections string
Priority integer
Thermal_Relief_Gap dimension
Thermal_Relief_Width dimension

BB

Description
The copper clearance override set for the zone.
The minimum allowed width of filled areas in the zone.

The user-specified name (blank by default).

One of "Inherited", "None", "Thermal reliefs", "Solid", or "Reliefs

for PTH".
The priority level of the zone.
The thermal relief gap set for the zone.

The thermal relief connection width set for the zone.

XEBMERATER L. Bl B, BREMZ0E.

Property Data type
Angle dimension
End_X dimension
End_Y dimension
Filled boolean
Line_Width dimension
Shape string
Start_X dimension
Start_Y dimension

Description

The angle of an arc.

The x-coordinate of the end point.
The y-coordinate of the end point.
True if the shape is filled.

Thickness of the strokes of the shape.

One of "Segment", "Rectangle"”, "Arc", "Circle", "Polygon", or "Bezier".

The x-coordinate of the start point.

The y-coordinate of the start point.

MNABE

XEREEATYANR (HEFR. BRANATRES) .
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Property
Bold
Height

Horizontal_Justification

Italic

Knockout

Mirrored

Text

Thickness

Width
Vertical_Justification

Visible

RIXTVERE

Data type
boolean
dimension

string

boolean
boolean
boolean
string
dimension
dimension
string

boolean

Description
True if the text is bold.
Height of a character in the font.

Horizontal text justification (alignment): one of "Left",
"Center", or "Right".

True if the text is italic.

True if the text has the knockout property set.

True if the text is mirrored.

The contents of the text object.

Thickness of the stroke of the font.

Width of a character in the font.

Vertical text alignment: one of "Top", "Center", or "Bottom".

True if the text object is visible (displayed).

AL B RE XN ZRA TN PRI SRR TR

Function

enclosedByArea('x")

existsOnLayer('layer_id")

fromTo('x"', 'y")

getField('x")
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Objects

Aor B

Aor B

A or B

Aor B

Description

Returns true if all of the object is inside the named rule area or
zone. Note that enclosedByArea() is slower than

intersectsArea(). Use ‘intersectsArea() where possible.

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

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

Returns the value of field x in the object. Note that only
footprints have fields, so no field will be returned unless the
object is is a footprint.



Function

inDiffPair('x")

insideArea('x")

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

insideBackCourtyard('x")

intersectsArea('x")

intersectsCourtyard('x")
intersectsFrontCourtyard('x")

intersectsBackCourtyard('x"')

Objects

Aor B

AorB

AorB

Aor B

A or B

Description

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

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

Deprecated; use intersectsArea() instead.

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

Deprecated; use intersectsCourtyard(),
intersectsFrontCourtyard(), and
intersectsBackCourtyard() instead.

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

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

isCoupledDiffPair()

isMicroVia()
isPlated()

memberOf('x")
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Objects

AB

Aor B
Aor B

Aor B

Description

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

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

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



BE S AN RE

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

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

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

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

# This assumes that there is a cutout with 1mm thick lines
(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{Ei&EHF" A KiCad JRININAE, XLEHEA
BILUAMBITRER L Bi=, tBrIRES KiCad AFZ ERARIIBIA, BIa0, MEBRSHRSZAFBmhERHSE .

This manual covers general scripting concepts. Users wishing to write or modify scripts should also use the
Doxygen documentation located at https://docs.kicad.org/doxygen-python-7.0/namespaces.html.

KiCad 6 S{FEHHRATFTE Python 3 KZHHIA, Python 2 BARE#HZH,
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https://www.python.org/
https://docs.kicad.org/doxygen-python-7.0/namespaces.html

Python BI&A/E

PCB RigEAIGIFHIAT OB NN S IR (PCM) BihRE, LB dFaiSadEH S — T34k
B, BTHHAHENIZE plugins XHFRNEBEHCHNMAER, plugins XHRHINIEFNAN:

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

BREHE

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

HERASEAIUMEERIER AR Python BIARES. MRARIENEE, NWER-—THENAT, ZESR
TRERTRIHER, HAETARE— L85,

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

SERBAS RIS

PCB 488845 — T W EM Python L4514, AILIARGEMSEISRED. BDEEHE, SRS I SN
}Z%‘f'ﬂo PCB 4758236 Python API A& ENMNE, FAUEMEE, 7EEHAFHEA inport pchnew , RS
pcbnew.GetBoard() fiTHHR[OIZAI7E PCB 4migas-PINERIEBEARNIE [, AILUEIIEHIEHTRENNER,

NOTE TODO: i2REftERK PyAlaMode %

REINEREIA

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.

WEIRIEIEI

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 soiaER T 1F

KiCad B (IDF S8R, SHiFERSARAT IDF RR) , BN CAD B4 ER, TERE—LXTY IDF Tl
KEFITESIER £, BUEZHRRY IDF STAHZMERYIES, AKX KiCad FRESRY IDF TR,
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https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins

EEHSHEFERNTTHRE

IDF JTiHREYER (HEEME, HEM 3D EREM) FIMBIFE £, IDF SHESRERANXXALRS 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

s R, %8R IDF(LdE*IDF) SR mikeR. NSRS BIPRRENONES 4o
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A sEESRIDFIE

T « ¥4 (D) > Program Files » KiCad » share » kicad » demos » interfu v 0 ZEE"interf u’ o

|y = == -

L)

IKr

O sl 7R By EEE =3 Foh
§ 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): -

FEEERT) emn files (*.emn) )

St =

—BERERTIRENITAOENS, MAEARERREESNIEEE. RIPEIER IDF iREEIHEN (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,

SIRITHIES Y

TUEFIIMERIRI RN 2 SAE N AIEE RIS AFINZBARITAD, Xttt 7 IDF T iEEEIFEEi IR E, BT IDF
SUBRET (X, Y) {RBE, P IDF ofHaERER EBRNRERREEXEEM,

THHOES DTS FRE, BRSERHTER, FREZIISTERNZHAS, IRFRBIZER, Weniis|H
B. BIBABHIAZRER, FREOLMEAHHHEISBRRTERTR, BHEHIRTERALEENEIL,
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
B—RRNER D EILEE, HEMIE (ELECTRICAL 3% .MECHANICAL FH—Fh, —TIEREB—1TXA, AlAE

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

TIHUARRR ( .ELECTRICAL B .MECHANICAL ) #IAANRIZTHE—RKIER (ER1) . ER IGEXHNEIER 2, %
BRENTE :

1. JWARF | SEHSHSHNFRIBUIEZRTHIENE—TIRR. N REEE, 222/ IR
8, HIR1SOT-23, MFIR/HISE, HIERRIEMTSE/ARVHIARTEER,

2. 845 - BRERRATEMGS, HIR1BS107, (ERFHEALFRISEREERE. FRl, MR/ UTRFINE TO-
92 , NEHSRE AT ERIFRRIMBIZEE TO-92 WHEXARITIM,

3. IDF B : XJUE MM 2K THOU FHI—T, BEREATFERXTE—RDIDERISENL,
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IER2EHEUITEREITZICR 3 KE, XERBEERE T THIOE, ERX3EZEETFR !

1. 78155, 0 (DEREERHIFERE) X 1 (DERRIREHIRFEEE) o
2. X R FRE
3. Y 5 ERE

4. IFEAE | —TERE WRZEN 0, WM E—RBIX—RLHI—RELR, WRHER 360, BLE—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, MEHPE 75 RRIEE,

RARW—THR, HEATEEEO, EENRE—TRENSE—TRER, FRIFIERE.

M5 IDF 3244 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 3244 2

# an upside-down T
# a comment added for the sake of adding comments
.ELECTRICAL
"Capital T
-0.580
5
5

"5x8x10mm, upside down" MM 10

0

0

0

0 -2.5 -0.5 180
02.5-0.50

0 2.50.5 180
00.50.50
00.580

0 -0.5 8 180
.END_ELECTRICAL

SIERTAERDED

ECIBIOAER, RRIRESMALZI N, XA RE—BIE R IZEB AT IR B SUAFH AR/ \HIRR
JRUE TTit

e

SREHEXXARP A RAUEN—EER, DMERFR KB TRIOER L. B, M5 LEERHEETEAR
RUERRINBEARRUNFELRENEME, RIOAERA K REEHRAS | S4B HEEXRT LRI —EEMS
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SRAEEXN : B, KETSRREEN, WRKEEEH—MNIE, NHEEEEsSHATETRER?|
HIRIZRETS T o

P =
{£/ IDF XHFRIERARAFIREEXOENEZER, AT RIERHIRIIEIA,

NARSBHESEE

FAEEER T/ VTN RS RENE. Sz, XEFRIRITY MCAD RANKE—1RRART, BEERT, FRiH
HEMAPE—ENEX, EXAEEN  XEETERT MCAD RERIEE—ID, EBERT, PmEFETE
HAKRBIONEEE PERR I —AY; EFFHINENSEELDIIAE, FHRIZEEFIIR L,

5B MRIERL
TEHRIIERIBIRE R % SARRIAE SR S IR EARICAS., SXatish 79 IDF SoHIEiSEIFSIERRE, BT IDF
SIERIET (X, V) RIBME, PR IDF e ER ERNRR R S X ST,

FEERTHRER idfcyl f idfrect EMFHFE—THIM CAD BFFERMFERLE, MEEADFIZE (a) EE
M LEEE, (b) EEWASIZERTE, TOEERL, (o) BEEMESILEEER, GHEERL, (d) KFHIA
SILLEER, (e) KFEABILERTAE, (f) HRE, EE, (9 HEOERRRA, (h HROERMAE|LERT.
FERNIEZKR AR, FERAEURET S0,

RY#R

HENEM BRI VIR E T BB E TN SIEMIBERYIEZEE, HEEERT, i MSERE IR
WARBLE IR — L RIGIOAE, FIIERNERBREAZER LED SEER AL, AXZHIERT, WIERERILES
KEE, ERRFERETCARENMEEINIE, EVOHERT, AR UEAENTHELIEEIFE WS
REEPIFAEF, PIRITEESETNERERSED, EXFERT, NRASHEHTERTAHNRBIFIIRT, LM
WM RER BEEIITRANBREDIRE, NRIEARNLNAIZRER, BoiHTEREAERE
KEIERDBRREFNME S, $5, NRIREIRIEE, (RAIMERGRER, IRERE T REFMER, &
RIS RIFRILERTTHIS o

IDF JoiHOET R
FZmaiT LEn BFEBEhA R IDF mitibiE, TERE .

1. idfcyl: SIB—TEEFKFESAMNBERTFALE, HEAMANEMSIL
2. idfrect: SIB—THEMANIAE, X TERAIE—THIAS LA L ARIES
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3. dxf2idf: ¥ DXF {&TNHIEILRE% 19 IDE Toi4aiE

idfcyl
idfcyl 4RERERZTTARIIAE,

L idfcyl #IERN, 2E2SH, BRITHE—TERRBENRANRKE

idfcyl: ZEFERERRETAHEHIE,
BRI RIS E B/,
KFERHARI U — IR M in R A%,
BEEEFAAUEEES—IRAIENL
AEE AN,

BWA
BAI:mm, in (EREET)
HE:V (EE)
BILERY . X, R (G, 1%Mm)
ARIER
FRKE
iR
* KR
* TR
*% 2l L, R (&, A)
*rk BIAKE
XttE (i * .idf &R)

AR
* AT EREZ
TS | LR E S
** QAN |I&NEESNTRE

rex (T REROE KT S RE

AIGEIAMSIT ERAERSERIGIERE. APUEMSTFRAGERRIZB A ERIE, UTHIA

BIE— TR TERMMMES L0, AMJuEILk:
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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 ool XL

cylvmm_1R_D5_L8_7Z3_WD0.8_P3.5.1idf
_EOF

idfrect
idfrect 4B TTEHIIONE,

Y idfrect HFAMEAESHE, SRHMNHERRATIARE

idfrect: ZEFERERTARNIE,
EEHRIURER T4 () A

EJ:%D
WA
B 2K, T (BRTET)
W
KE :
=2E

BIfy : KR 45 . BiE

* ITRMAIRE Y, N (BIAHAAETD)
R

* R

X (RAL *.idf R)

NOTES:
o only required if chamfer = 0

o (GHERRAE T A ER

AIGESAMSIT ERAERSERIIGIERE. AP UUEMSTFRAGEERIZI AN ERIE, UTHIA
BRI AREAIMRS | £00AE

96



#!/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 iHESI7ZE—T IDF joid32s,

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

Y dxf2idf HEAMEAESHE, CTSRITHH—TEARANRARNRE

dxf2idf : WiZReRALER, EENAIEENER M DXF gl IDF JTifiIiE .

HBA
DXF X% : AU, il _.dxf_ 45
BT 2K, HT (BRFET)
JUAIRFR : PR5EE, RIE IDF 3. OkRALE
BM4 RN ARIBEMASH IDF 3. OhRASE
SE  DENFESE
IR B THEERNINSER
IDF Xtf, ZETRMER
R
X4 g, BA . idf_ &R

AIGESEMBT LRMAEAESSERINGIERNS £, AR AIMEDTT EF A SR e ZHARERL
KE, TEMIEIZAM DXF X4 test.dxf QI T —T 5 2XEHIAE
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#!/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 joi43X4F ( .emp ) F™=4—T VRML X, BSILA VRML
BEEREE. TAPABHER MCAD SFRIER T, XTIHREMRGEENTIIMLEER, 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: IHEEEIENER
-m: FIENRESEILEn AT REHER.
FIFF=E—T4t KiCad {ERAIMER : idf2vrml -f input.emn -s 0.3937008 -k

idf2vrml TEREEIEMER emn SA4EFHT OTHER_OUTLINE SE{K, H1RIZSE(A#IEETE PCB
NOTE NER ; RTMITASTIEREA KiCad SHEMISE, HEENGISKIEEXENSEE, XRE—
Tiel, MRIFER—TEZ=7/M emn X4, ZGHALEBBIRNERREA T —T34&,
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BRF2%E

ER PCB riEERFE TR AR BRIF M5 | AT BCLa R RAI T,

PCB 4B 5
LUTFEh{ETE PCB {RiBSSHE0IHEN, (REEOIUDECARIISE PrY EE 28O TR E,

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

100

Default
Hotkey

Description

Switch to Inner layer 10

Switch to Inner layer 11

Switch to Inner layer 12

Switch to Inner layer 13

Switch to Inner layer 14

Switch to Inner layer 15

Switch to Inner layer 16

Switch to Inner layer 17

Switch to Inner layer 18

Switch to Inner layer 19

Switch to Inner layer 2

Switch to Inner layer 20

Switch to Inner layer 21

Switch to Inner layer 22

Switch to Inner layer 23

Switch to Inner layer 24

Switch to Inner layer 25



Action
Switch to Inner
layer 9

Switch to Next
Layer

Switch to Previous
Layer

Toggle Layer

Switch to
Component (F.Cu)
layer

Net Inspector
Local Ratsnest

Net Color Mode (3-
state)

Sketch Pads

Curved Ratsnest
Lines

Ratsnest Mode (3-
state)

Repair Board

Show Appearance
Manager

Show pad
numbers

Show Properties
Manager

Scripting Console
Show Ratsnest
Sketch Text Items
Sketch Tracks

Sketch Vias

Default
Hotkey

PgUp

Description

Switch to Inner layer 9

Switch to Next Layer

Switch to Previous Layer

Switch between layers in active layer pair

Switch to Component (F.Cu) layer

Show the net inspector
Toggle ratsnest display of selected item(s)

Cycle between using net and netclass colors for all nets, just
ratsnests, and none

Show pads in outline mode

Show ratsnest with curved lines

Cycle between showing ratsnests for all layers, just visible layers,

and none
Run various diagnostics and attempt to repair board

Show/hide the appearance manager

Show pad numbers

Show/hide the properties manager

Show the Python scripting console
Show board ratsnest

Show footprint texts in line mode
Show tracks in outline mode

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

102

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



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...

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
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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

104

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



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

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
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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

106

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



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

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.
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Action Default
Hotkey

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
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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



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...

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
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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

DU EhYERITE 3D RIS 8RR, PRIEFR I TR RIFIZE PR SREERE BB 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
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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



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

Show Model
Bounding Boxes

Toggle adhesive
display

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
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Action Default Description

Hotkey
Toggle solder Toggle display of solder paste layers
paste display
Toggle zone Toggle zone display
display
View Back shift + v 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

DUTRETEEET KiCad HREBRIF, S4E7E PCB feigea, RER T ELARIFISE R BREERE BB AR,

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
Hotkey

Switch to Fast Grid Alt |+ 2
2

Switch to Next N
Grid

Switch to Previous shift +
Grid

Grid Properties...
Reset Grid Origin z
Grid Origin s

Inactive Layer
View Mode

Inactive Layer H
View Mode (3-
state)

Inches

Millimeters

Mils

New... ctrl + N
New Library...

Open... ctrl [+ 0

Page Settings...

Pan Down shift |+
Pan Left shift +
Pan Right shift [+
Pan Up shift |+
Pin Library

Plot...

Print... ctrl + p
Quit

N

Down

Left

Right

Up

Description

Set grid dimensions

Set the grid origin point

Toggle inactive layers between normal and dimmed

Cycle inactive layers between normal, dimmed, and hidden

Use inches

Use millimeters

Use mils

Create a new document in the editor
Create a new library folder

Open existing document

Settings for paper size and title block info

Keep the library at the top of the list
Plot
Print

Close the current editor
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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

114

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



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...

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
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Action

List Hotkeys...
Preferences...
Report Bug

Manage Footprint
Libraries...

Manage Symbol
Libraries...
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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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