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Configure Global Footprint Library Table

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

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

use the default selection.

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

select global Footprint library table Ffile:

T

OK

B-THEREHEFN (SHMANZEHERER (#H) ) . MAFHERERTIEREIER KiCad FI—E8D RZEIIR
HREEE.

R ZIETEEA, KiCad BEHEIRIANERIEER, XAREEKRE(ZBH KiCad —BLREIVERRE, N
BENTFEHREETE KiCad HiEHBIRNTS, EREERAR, KiCad ERFA—TERIRAILER,

o MRIRELLZETHEN KiCad FREHBFEAEN], BE—TERFKER, ERE-TERHNKIZE
KiCad EMIERTM fp-lib-table {4,

* MRRELRT —TIMBERNBEEXERER, EFER_TIEIFNEINRE fp-lib-table XX
o MR(FEMLTHEMZB—THREERER, EEE=TIER.

Footprint library management is described in more detail later.
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* Windows: %APPDATA%\kicad\6.0\user .hotkeys
* Linux: ~/.config/kicad/6.0/user .hotkeys

® macOS: ~/Library/Preferences/kicad/6.0/user.hotkeys
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There are three ways to select a net or nets to highlight in the PCB editor: by using the hotkey ° after
selecting a copper object, by using the context menu of any copper object, and the context menu of the Nets
tab of the Appearance panel. When you press the Highlight Net hotkey, the nets of any selected copper items
will be highlighted. If no copper items are selected, the net of the copper item under the editor cursor will be
highlighted.

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

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

Switch between polar and Cartesian coordinate display in the status bar.

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

Switches between full-screen and small editing cursor (crosshairs).
Turns the ratsnest display on/off.

Switches between straight and curved ratsnest lines.

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

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

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

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

Show zone filled areas.

Show zone outlines only.

Switches display of pads between filled and outline mode.

Switches display of vias between filled and outline mode.

Switches display of tracks between filled and outline mode.

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

Shows or hides the Properties Manager panel on the left side of the editor.
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. 4 Update PCB from Schematic oA X
Options
Re-link footprints to schematic symbols based on their reference designators
Delete footprints with no symbols

(] Replace footprints with those specified in the schematic

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

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

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

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

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

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

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

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

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

Total warnings: 0, errors: 0.

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

Close Update PCB

XFMPCB EMRIEETENEZER, BELFMN CEMEE, EEHE) 89,
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ERER AR IR IR
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ECE B EREENVIESH

£ BRBRIRE" B, AR THIBATRERRIRMNEENE., "BRREERE" BDRTERARERARAERE (3F
) , MRB/ENE, EIMULREEEXEN. YEEEHROATREERENHE, UKREEMBNRENYIE
2, WEENMRIERE, TRE. BEENZEHERIMUBOEHE, XITRNBEIRE 3D EEHFTHINL,

EREEBRNEER, MYBEEEIRD A :
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BIEREEREE
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B ) . - =
P M Fsilkscreen TREZH 3 lﬂih'\ﬂﬂ ~
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NEEE
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FUEMR
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- =
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B B.Silkscreen [EEZH L] .iﬁ'\ﬂﬂ v
BEREEEE: SHHTERIE
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HELBRERENHE, AEREREAAEESNIESH, XESHALRBHERAE, BF1I8, E5HE
PEARAY 3D ALY, HEABRIRNERE, FRABIRIFIEERAZ T, REFREREEEREZIERN.

KiCad BRI EHABKNEES. ZCZEHEFTEEMIRIT (FIM, FEERBERIE

NOTE  ecrRaER), REEET—TRENEY, MRKSRNE.

ETXR, RRE, JLUFRAERRFEESRESDEMZIBETCASTITHERNERE, A, IREATE
ERITERASEZE, EBCHIE® B.Silkcreen ESEHMEIEAE,

L BRREE AP
v EEREE
aRinEEEEE
WEER (W) | FCourtyard EBEEHRS, M
CRE
e/ (m] | FFab IS,
v XERSERE (W] | FAdhesive HIEHR L, IHEE
Bk
AR [ | FPaste @i &, AR
iR (W) | FSilkscreen B F EEE
P
I — @ | FMask wesie -, EEE
EEESS M) | Fcu =S v
5 AL
sEERE ) | Bcu == M
@ | B.Mask @i &, IHEE
[m) | B.Silkscreen HiEE F EEE
[ | B.Paste st I, JHEE
MB—THERSAEE.. ® EHE(C) " HR5E(0)

NOTE EREREESRERD, ALNSEEEENESE. BRE. EGEIMELE. NEmEARF
2%, TeHEHEEPERREREN L, HAUEEMAREE EMERESE,

T8 BRIR 4R 45 A XY IEAE RV R BRAR ST RV AIFRIR 45 B8R ) T AT B — L HAMR BB BRI R BIR B, BIRIRTERE D 2SR

FREX SRR EARITATNAE QIBA DG BE) FIRE, 1HIR, XEREBFIRFEMWEA Gerber {FIZH—HRDHY

B SRR IR o
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EVR/Hm BN AR R E R DR SFETEARRAETECBRER (EXNR) . XEESERNETET R
KRS HBENEMERES. ENERENSEREERIGEF OB 2X, ANERENSH
FFOLGSREIAAR 22/

RZHEG PCB fiEHALXEEAE, FE CAMIETETRARBEEINEAD, 88R

WARNING (X EEREAMAMES, RIFECECHIE PCB, RELHIHEREEAZWERREH
=8

EERMAANERRE
B BRI BN EAR A B TR E S P A F B S A T B T R BIR L RIS AR BRI,

[ ] [ ] 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 “

BAILUAHERER 2 RN FAER R WEBRELEE . XFXNIXFNL, WA, ALAREEERREREINR
HIRFE. BXIMIBMENEZFAER, BER TEIREERD.

RARNNAMIRE "BIUL" BTN, BEKE EHREANKE, M BRKE ZHEENE R BEE, EEN
BFFIKEREN FTRMEN  BREKERN 2 BRERTENHE.

NABRESOIUEXATERHEE, XETERFMYTELNERANEMANNARERTR, XMHERLEETE
ZFME ${VARIABLENAME} HIZ:SEHRIEERNUEMIMS,

fBlgn, FRILIEIE— T8 VERSION MEE, HIYXAEMRIZER 1.0, PE, 7 PCB LRUFHAIIANSRA, K
AL A ${VERSION} , KiCad $¥&% 1.0, WIR(RIBEERLA 2.0, FT3IE ${VERSION} MINANREEE
HEH. (FEAESHEATEXXANEE, FM, RAEIE—TXAXNR, AAA RA : ${VERSION} , B
BERRA 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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BR/VRERR, FHEMRL LA E XRNFIRER KR 0.3mm 5z,

3] SHRRE v @
v BRRER FFEIRE e

SHREESEE .

— 7 [ rwensmen 7 giEm: 0 mm

SERSE anpt:

e — A moesmE: | o2 mm
v XESEE

Bl BB TR F moowzs: | oos oI

XAEE \|ARFRE: 0.005 mm

T 2 0.4

s ¥ mimane mm

i <0.005 mm HEEHEIES TN,

— P mnE: 0 mm

MELRT

e T ] mnsam: o o

BE B

P E BI5I3TH -

@ FESDRE (BEHE)
¥ moEL: 03 e
L. O svesesEsnn
S AR E: 0.25 mm
ks

NE— T HERSAIRE... OWMHC) || v BED)

PBRYIRER/NEBRSY, &R ECE T2 I06E

®’E WEA

S/ R IT IN 2 B ARLEERT, KiCad BAERA—RIINELZBSROMRENEIX, MENAN R
Ko MIREFEH T ZXFO B IFNRKIRE | #BIER, XELR EHN—TRSEIN
FREHNELR BRRAER, HIHIRENLERGAE 0.005 2XEFENEFHS
BEEENER, EERAKHBER EAERIEFER. RAMEERERSE RIS
RE, ATHERENRE, 7EHNE L RATBEER ERINAREN,

SRR IERREMEXE ROARRT, AREESEARRITERE, SERA, XXF LSS, IERET
ERRINES (BA) B, BEEBENNATNASEKEAL, EXEALIKRE, BURNIENAAREAL
%, BfEXSEUOAERIRE R B BURINEZ o

R/ NERIRSR XIRE T EREENBENR/) I RZNEREREE, IRERTXTAR, B3
=4 DRC E#M,

AhEKETHEREEE  AERT, EENSEHARTEN—EIA—EETELNMANTINKE, X

=E Mt ERETERIREESENERRE, EEEERT, RYRRRIANSE,
A EMENKE, RIRIAFEMKE. FRANMKRENMMEAKETTERIRITL
KE
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WEX KN

FUE XBIRTERD SVFIRE XARE B 4 B AT AR AR LR, M RIIARE X R EML Frfh 2 d
HBOARYT (BTX) , EREXTHAEX —TRIIR, ALLUHRERERNIHEZRD 7TERXERT, Hid,
{RAJREAR LR IIR ERBOAMEREER 0.2 mm, EXF—LEAHEFZEFHIEBIMER 0.3 mm, MxF—EEEE
PREVERMEA 0.15 mm, WRIMFEBEBRRIRENN EEFEXXEMANEER, REEMELNHTENZER,

. BREREE v ~ D

v HEREE REXBEMTILIRE:
HiFREEEEE K otk EHTfas
YEEE BE R ER == HE T
B R SAL
[RIE/SHE
v MES5ER
B
XEES
o g HA
HH
ZE:==4
B E S
EEERE

ASE—TEERSARE.. O BHE(C) | v H®WEO)

LS

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.
[ eHmLE v A X
~ BRERE ZE ] falR MEREE SRS HEA miLSE U FESEEIA. ENHRE E 57t EE
BERGEBEE
MEES Power 0.254 mm 0.5 mm 1.6 mm 0.6 mm 0.5 mm 0127 mm 0.2 mm 0.25 mm
HERRTEA
IR/ SHE
v XEASEE + &
BRIA
MEIFE (i o 4 RS g l
oI 4 28 TR © V)
[SEd
MmENRT o0 422 HR e < /ALK Default
/AUTOFD- Default
BE S SAEM S il /BITO Default
EHEEE
/BIT1 Default
/BIT2 Default
/BIT3 Default
KELRILEE
/BIT4 Default
TR ~
/BITS Default
SECE RIS EET T AIM S /BITE Default
ME— T BEREANEHE.. ® EE(C) ~ BE(0)
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file:///home/seth/code/kicad/kicad-doc/build/src/pcbnew/eeschema/eeschema.html#schematic-setup-netclasses

MR LEOWLEE TR, BERTIRITPHMELREATETNELRKTAN, S TXEEEIEE.
MEEE. SARINEDNRTIE. XEENTELIBMEANIILNMER, RIFEERFNANEZEN (BT
HAIBEEXHM) .

EfATAL EB AR RETE S R EEIR IR BRVA RO PR ERER/IVE, B8, WREIIMK LB ER
NOTE B 0.1mm, BARFAITDPHE/NEEIREN 0.2 mm, NZXEMERIEEERA 0.2
mm o

% PCB fRiEARPHIMEREENE ALRTIEFIRER "EAMELE" Y, WRERASTNREEXWHELEENT
LR, XERENMRTEIANBZMELNMARRERT, BIIFRRNBEAE. FHINMEEEHI LR
THASMEREDEXNAREHE, FRSBER DRC, EMMEAREII AL REERENE, BEAEE
XN,

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.

EREN

BEXRVESDEE— TN A FER, ATEREEXANESZRITMN., BEXANATFLIZERAREM
FBAREFEBREZHRERITANLE.

RAEAEEEXANEXPEEHRE, TENAEEXAN, EXARBRIRECE, ERARENNIERSRZER
ML E XFHES (MBI,

BEEHERTE—EFHNEEXITAN, THXTEEXHNIESHEZERURMM LH),

88 SEREE v & 5

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

o YASEE 5flrute w
6 (Layer outer)

RAA T (constraint clearance (min 1.5mm))

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

HH

FEMRT

mEREE

EMEEERE

B2 | Emmsms

MBE— T EHERSARE... © HH(C) v HE(0)

15


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

BEMTERE
EMFEMBO A FEESMIITMNRENEL, SRANAMUFIREAZ—THRIFC., —TESIRC
Fatric (B8 o

ERITMNEERTAESBIE T MUEN ., EENREBDPRANREN BETERA

ME—THRERSAEE...

NOTE  iammigitmuies, SEmEEmeE,
L ] BEREE v ~ X
v BERER B
;:::ﬁxa; TSRS o sz 28
. FEERR: or sz P
e /EE AR @ s = 28
v XESER BARERGRERET—EL O #E  @©8s Pt
RRA HRERIEEE: iz ) m Pl
TABE
v igiHa mRELR
% RN S AR ®u= e 25
FEXRA BRI ® iz = 28
RE%E -
BEX I BAARET: OF-- e el
EHEERE THREE @ #iz g R
WRRE: @) iz g5 fed 2]
SHTLBHBE: @ iz g il
BB EE: o = 25
SMEES: o sz 25
HEREE UM i st @ 2E
ST ® s = 28

© HE(C) v TBE(0)

FHESAKRE

EAUMAEEERS ABIHEMRBERIRE, WEAATATEIERE

CRAE

[RRVIA

EAEZTIRIT LERIRERN "SR

IR, RAEMXEREMNEREERS AZISTHRERT, MARFIHHA.

L= |

SARE

=3 %

EiRE
MESEERNEYE

gz gl

HUE XM MiEFLinE
IR/ SFERNAE
EMFEEEE

EEES

& HUE(C)

Zik

v ~ D
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SAKRE, BREBBERIRENFEEIN MA—TRERSARE... B, REEFLEES AN kicad_pcb X
o EEIFMESARIRE, HFIRNRENEIEENRFIHEE S,
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Y18 EB BEIR
R RE

MENMLETBUFALINIEED, S—TIEHFRER, BEN—BELTHERS, BREET -—TAENIE
WA B¢ RECHZTER, HEMEMIERKECHN, &ETEREREE,

RETRERSEAGRTASTARTIR. RETRARAE TAIIERT :

EETESIR, (FAUEIREKREHRERGKE, REREHEDER, BERXANYERRAMANT

=<0

g 3 & L i

L
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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

Ba. esflahle TRy, s EENEMTRAINUEEHER, BRRRTRPRIFREFIIRE, S
ZENRITHR, BIERAEETSAL, XSELFNIRIBFRGHEM, ERATRPIIRER TR EARN A
BRI SR,

e R
il S RIS R IE.
Shift PSR

mEXNRBRME

FENREBAENEFERRENREL, EARER ¢ INERIXEPEZRBERFEMERBNEL. RBH
(MERNMETEERRA RN, (RFEIFRENEE, BRE—RXREFARAXENIENEYE, BERTEX
FiHERETENET,
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ERMENEED, FAISHFENFRUAIMER —TEANHZRAT, MMER—TH=E. A, —TR
THLBERAR 2 * 2mm, ERE 4mm BHE, SEFEABARZZERURATEXZEIRFHNEES.

e

NOTE TODO: {EX—PH—IFHERBYE, NETEH, 5%,

fEF R

EHRNETRER LG, AMEENRENRNS TERESNEN, BAER, MREPHIEERRTAR
a3, MAMERER ERRFSGELAPESZE THREENRT. Ff, (RAEFEA—THEEERERITH
RENEENEERIREE, NERURERFERH—THAE | LB EMEIRRIME, USNERIRIT.

FIAMBERT, IEEREENNUBEEMIE, RAREEZREE, BfESHMERENTH
NOTE KEMBOMINMIE, EZIUKMEHUDTERRY, INEENARER (NEBRESEI%M
BRETLER) | EEEFAENATFREMERNR,

H—TEREFEFE, BEERUENEENDEY L TIXRERFNANNRER £ 117, HF2, KiCad INAHIRIFER
BHARE, MAEEEEREETHRMARETER, BEFETES, HHRFREEEXEBARE, HEXAE
FiRaPH HEIRE GHRR "R RETFT) . MhLEEMIEERTHEMAESREREE.

Pad Properties X

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

Fabrication Property:

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

FEEBRENEENENEN-FER 7 EENYBERYE, /WA, PIKNERE.

RRRR . IREIEHIE Z R THRERS Ao

SMD Z&E8EEMN, 2Hf. ®BEEL, BEETF—TE-EEL,

WA RERESEREN, §—TREL. AFETE—E, MERRFETZE (L TXHERE) .
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BohEELER 222 01T 5 Edge.Cuts B ERYBERIRINIEE BRI SMD 184,
NPTH, ¥ /E228E8ENEA, FEGESEE,

SMD X[ B2 228 ASEHEENEE, XETATFAERAR DRINFERNRT, A5 S IEEBETZR,
(SMD EfIFL)

R KB EHILE R BN A— T EEZBX IR,

X+ SMD {8, &R F.Cu3i B.Cu, ZHZEEERBRNEIEEREE A FHRITE, ®RIER, MR-
TEREAEREPHIRENFAT B.Cu £, MIEMMLIEEIRNEE, RESUEMFETF.Cu £, AAYED
HHPHE T

NFEAEE, BURNEESHME (hEATERKX) REEREENGEHRIREEIR, YHEREN &
B SMEAIREZEEBIRIEEMIK, MIREA F.Cu, B.Cu AEEER SMEMAEREZEBIRELZTIN, XER
EMRERIITREREER, FLUSMNSENAHhLER,

BRAR SEEEHMERARSE—TESRERKERNILE, RABERT, BEEMEENFKE LHFLESH
EABPTED,

NOTE EYBIRMRAR KiCad A, AAIEEEARRNIGE B EE X ARFNEEZFIRE R,

EERSIRENKE | HREAFN—TKESHESAXER, ZKETHME KEFET BRI RN
BIMARKES, XAUAREENSRELMNKE, NWEEERHTRELLE, REEEMERT, MEN8S
KEKTBEER ERHEHKE,

Pad Properties X

Clearance Overrides and Settings

Clearances
Sekt 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: b 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 -
Thermal relief spoke width: | 0 mm
Thermal relief gap: 0 mm
Footprint J4 (USB3), front side, rotated 50 deg Preview pad in sketch mode Cancel OK

EREEHARAR LNARNEEEHEE LHNEEFIERNTIAFIR T, £ PCB #lEIEF, fEHEERHE
BENRAAFEEN FRESERTHWANRY, ERTFXMRATREREETHIEIREN, XZHHEHARLEHERM
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RITHIRMNSARREASHEEMERANRYT, MFBEERITEEPMARGE NEARBFAEWRFERR, R
R/ "EE" RETRIRE,

BRERR FHIEES AN LAEARERR (k. B, &2, XE) cENRNER, XTEEBHRIREN
0, XUSBEEENERESEB TR IRBIEMERES, HEBBRINITIMAIMEZEHN (AIREEAE
BRAIREN 0) o

IR EBIRIERR 122 F.Mask #] B.Mask 2 EREEERTAEERCBHRTER, —TEHRERESEEBELR
PARFEOER, XTHEFE—TERTRELENERK,. FZ, XER 0.1mm ENSBREFZEK 0.1mm,
XERESEEZMPMENERS 0.1 KR, HALTEHMANEN, BEFCELLEEE 0.2m,

IS WML EBR 122 F.Paste §] B.Paste B FEZFRNFA B BHNRTER, ENTATEHEMSES EWER
RERHTHER,

EWEXEBR VPSR BERERBEAEERINENL, MARENESE., NREHERE 7 A ERNLE S E
bR, BANSHRINE—EUBERBEAENK N,

"BE" EIRE A IEHE EIERIE S EEH XL ZHMENHE X,

BRER ITHIEEREEXBREION. BRANNTER, SHMBEN—H#, XTESHAIAN S TRRRET
HERIRE, XTEHINRAMRER MR R, MRNARTFERIREZERAXEREMERIEERERET

BURERERE T XBRE R N BUAR P ENERNEE.
BUREIBR EHIBUASRIIKE, SURERAARNXISHISET R ER < B HIE R,

REANEEEER LR REREEXERMARRMARK —i, EHXEERRTA, XAILARERE
FREAERNBE IR SR T ARRIER,

e X 15

X, BEHEEMEDA TEMAHESHET, BOERE—TREMNKHWIZOXZLEIREX, BHRSEE
NERANER, FAXEERATERRE (UREN—HD) LHNMEEMHRZER, MUSIZEMAERFE, AEKE
i, SRR,

—L EDA TRERMBNTIEATOE WER" NS5 B LEIZRX, 7 KiCad®, HWXIE
WRF XA,

NOTE
XEER—TZREH BE KEXH, EEXTEARFEXNEATEE., XTUEHAMKYIER, tASHEAES
HRHRSEIES, SXESCHETDERIHEAXNRE, ZXALREXHOAR B, BRIEIMEE T Es
7, WAIMAERBIRMPAER EiofT (RUARER 8 ) o XEAMUARER (RUARRER a1 +8) , DURSMRE
FHB 4 18 AR B B B SR AL

XERFER—TFHREE, MARESERXNREKEREMSHXFENBCHTLE, K2R
AFEENHENZOEERRIRITHR, XIERARER—TEIENIE, EERBHZHE], BIRX
IEFRRRFN, X—RREE, KiCad SHREXIFEZECEERH, HAEERKHRKEZIT DRC
RETESE, MRXEEARFEERTT.

NOTE

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

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

Copper Zone Properties ﬂ
Layer Net
| [ Hide auto-generated net names Sort nets by pad count
Ms.cu o
JU3D-
Ju4D+
Ju4p-
JUSD+
JUSD-
JU6D+
JUsD-
JUTD+
JUTD-
/X1
f2.(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 -
Fillet radius: 0.5 mm Minimum island size: | 0 sq. mm
Export Settings to Other Zones Cancel OK

B: — TREXNRANE—THZ THEELZEETRE, AESTHEESBNIGE, X TXENENZEXLEHEE
HiEFS, 8TELENEIRNET, EmEENEER—THE,

g Rz XHEXAERRBSME, AUEEEAEME DR, REMERXENTSERRLE EFIEMRE
ISESESSIEIE S

Rig FILIARA — T RIEEE— TREN R/, X TRFRUAREBRE XK DRC MR HEZXE,

RIBHIRIERS RE T ER — B NS TRERBERNINF. —TAER LESUARFINXGRELER, RE
MARHXFRESRESNARXMEFRXZNER, F—E LR TEEERLAENXSEEEE (ER) .

SEMERREENENKEAREARRETBE, BMEENHDERIRARNME ! ZIHRANEE

WARNING oo vmipeeiminione  [BEASRKIHEFEHELL.,

PREVDMEN H, VR145 B IEHIREGIESHI TR 245170, U TIETHRGE A, XEWESHREITE 45 B8
ABE, FI8 TUETREVERE, XTERMWIEERT. BERAELIZETUBEREL,

YE THIKIOIE RBERYE, WHEHTIRIEMIRERBa), ARERIERE, RIFDEFRTIRGERTE
FA ${ERIRE 53T,
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BERT EHXEEERR ENRFIHEN. £ BEREXNT, REHENLRE, £ BEEXT, BRE&SH
WAEB R RHI—/ NREERE, EXBSIEEMAE, 2R ERT, BRAHRSHERTXISIENA
17|
mBo

BATR EHERALNERFXKTA, HAATNELIEANEARTESE, NRTEREA, hEl—ETHm
HBAERISEA,

RANBERT, BANEARSBAIEIXREVENARA, RAXIYSBIERNETEMENIES
NOTE S MRBENBHAA, BEBBRRIRETIEFENAREDE R AFKBDENERS &
I)Fio

EIBR 2z X SHBE T XSS H R R YMAMRENR D ER, B18, NRATERERHRE, SEARKHIER
B, fIg0, MR—TXFIREAER 0.2 2KRMEER, EEMZRFIRENEA 0.3 2XKMER, ERNE 032K
ER[EIES

BV HEHITEZ XIS £ RR B BRMS VR T (A EAHETFIX TR\ ENE X BB B HRER.

BRER ITHIERXESE—ME LANRRESINEESR. ThERYSEETEEETEAE . BIRER IS
NRIESERESNEXWERED, SMNESNXNERBOBIHAME, XNFLEERERA. X PTH FHEGHR
BRI REELEENRERER, FINRANEEEFEAEREE., T iIYSBZXNEESE—ME _ERER
B,

AUREBR IEHHEMNE SR X BRIGHUES, HREEEETHIREN LR,
BUREERE 12F) R NEE, BNERRSNEAREXAREER,

RFEHB IR XSRS FUAA DRF, XUSERERTEXKSIERNNAERIRZREE, ZXIEthrIUgR
REAN BREAR, XIHEZXKERHSHERVNER.

A ZEHMCERENAR, —T 0 ERNSEES I CERERKENEENE R,
BRABETHERRRPERENEE,
RFEBR 1EHIERE R PERE 2 BREEE,

FEMR TN A TFERERNTEBNE. 0 ENSERELEE, SNEYSERBANTE, FafENSE=E
K BILLIRET [E A5 AR Gerber 344,

TRE 2—THXR, EHTERAREANAN, L EBERBIREN 0 LNKER, SEF8HEA,

BERIN S 1EFIVIIA ISR G MR (HFAINS) fTA, HREN BRE, KSR KISSHEER.
LBIREA M, MUXEEEEE, HESEEXASMENEMERMER. HREN BFXEEREN, FJUE
E—T"*&/\WIMSRYT, EFXTEERIRS SRR

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.

EENR
BEXNR (B4, Bl . B. ZUENXANAIUEFEHEAEE L, EREDREME, B, BNZBRA
DAEHBMEETIRENERHINE, AEBIEHERNBENER, AERRZTKERANL, RISAAARLE R
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BURER "0" IRFABAE,

IEESIZE AR
The right toolbar can be used to create lines ( / , default hotkey ctrl |+ shift + L)) arcs ( (’- , default hotkey

cerl + shift |+ A ), rectangles ([]), circles(O,default hotkey| ctrl + shift + c)), and polygons(sj, default
hotkey ctri + shift + P ).

. BRAMZBEAIURERIIATGAE, KB ETUZHBENEE, BERETERENRN 28" AR
M, HIE0, —THREXAFER 28K, L8N 0.2 EXNEFRENBE-—THEEREN 22 XK, NHEN 182X
MERER, MREAT BRI ER, HELBRIREN 0, ZIANGR—THER 2 2XIERE,

Line Segment Properties 0

Start Point End Point

X: | [148.33 mm X 151.68 mm

Y. T77.28 mm Y. T7.28 mm
Locked
Line width: | 0.2 mm
Layer: BFrcu -
Cancel oK

Arcs have two editing modes, which are selectable in Preferences . PCB Editor - Editing Options or by
right clicking the f- 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.

IEERIRM AR

BXFriES EAAMN TEEK (T ) EFRSEAIRER cerl [+ shife + 1 RNEB, REKRMEXAKERR,
REELIFINEERREN AN RERMLE
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Text Properties x

Text:
My Text|

Locked

Layer:
width:
Height:
Thickness:
Position X:

PositionY:

[JUser.Eco1

1

0.15
158

S0

mm

mm

mm

mm

Italic
Juskification: | Center «
Orientation: 0 -
Mirrored
Cancel o] 4

NFAUREEAEL, EEIE, HELNXNFRESEMEXEK, FESHEARERTEMER. RHENBEREX
FRIEZIAFHERE .

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

Feature
Superscript
Subscript
Overbar

Variables

Symbol Fields

NOTE

Markup Syntax

textA{superscript}

text_{subscript}

~{text}

${variable}

${refdes:field}

Result

tethuperscript

teXtsubscript

text
variable value

field_value of symbol refdes

Variables must be defined in Board Setup before they can be used. There are also a

number of built-in text variables.

ERERIRINAE GO & EDED

KiCad [ Edge.Cuts B FHIEENRKE X BERINAE, ZOENRE—TELS (HF) FIEK, ERBEAR
FERBMWERNRAR, NENEN, RER—TE WK, WEEHZLFR., NRIEEXBERALE, IE
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B EEIRAIANETCRY, AR —LETORE, %0 3D EAEBAN—EIRITANMMEEN T ELZEFH.

it B4R 18 AN ETE
SANERMBILRILLED SEXANEREY GEE (TR - SEXINETEL..) SHTHERE.

N

i

] @ 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 “
SCENITH %R
SGE E BRI T2 TER AR EFLERINNR, NRSEEREMAERE, WASEEARERSEE.

fikaR BRE1Z T RS ERSEEARBRIENN R, REUNKNEER AIAEXHERNT ISR (LR
ERNERTRERBNR, flgl, REEMEFNEATELRE, AREETBRENERIR) . IREEEH
fEikas, PMESEEPRPIAXNREISHRIER. N TFHEXAMENTESE, ZRBECRT. \* EREAFR, ? DEE
AETFR,

BREMERB fMsiEERE LNETE,
BRETMEERMRIS R Mt BEENRS TR,

BRAMSHERE FiESHRPEEUSHTER, BERREERE ID WEME ik 3HEH S HEEERRRT
FERo

REBEENRE 75153 LATEE,
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RME

BIFESRAOBE I M EENESRIREAFE, BiEF RENEEE TUSEERENERE, HEELY
EERENEERAME*, NREEENHERHRIAE,

THAOIRNXAMEABIREN --RISFAE-- DIRBUEE. SEEIBIEFTRARES, UEARERA—TE
{6, EHAIBUHERIE=T "REFEAE" K&,

FREIEEAIMILREHR B.
BB E A LUESH LHNERE,

ALUERHINARIEE FE XAEE., NAEE. XAEE ({XR KiCad #4) . 2iF (& BEF) 753
(BRIFEL) . HEXXAHMALLRER AIRK,

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.

RFRE () RERRZAERIUE, VERREEIFMTRNE, HIEESZRRT T,

EX T (j) MNEFR BREEE, ENEME X MK YH, ROER, XEFRIRTRREEBRIKFS
EENE, EBEXMNIN, TERENENATRE, ALUREMER RN EERZEERIENEMmEIH,

D ARE () BB — T FHRERER— T RS E R EINE 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.

Bl% fE () BIE—THIXL, M—REILERINAFE, HWNAFERAUSFIEMXARUNAEENAIER
SRR, XMERMARNTERARREAMDIRILTNELED, MUEEHISRATEE,
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SIB—TiREE, AMREERYE (BRER £ ) MRS RIS TR AN E 24 FIXUAS,

NOTE FERIDATE BB PR IR B XHERERI AR E FZROA B ER D B RE X8 2RI IR REFOARE T
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tREtE
&: 115.5700 OE=E LTivR mm v
EE EEEE 1234 mm
I=-F BE: 0.0000 ~
= [INEZE - Oessns
s : 1156700 mm

p—

=E: 1.524 Frm e X: 137.16 e
=E: 2.032 M g Y: 26.20772 M
#H4H: 0.21082 mm rEtE: | SEE W

[ ] & HE: 0.0

(=& ] StREESIIT

FATF: =g v

tREeE

5504 021082 A SgEEE: |1.27 mim
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RERTUER

BHE: BAE, CAMNEERA EFRPHANERE, MARIFUER.,

HISR: L@ AREANFEY B RN EE A,

BR: R AREANFERNERENEERE,

BE: EEINENREFENE.

BOT: RS TUBENSI. HTACEREBBNDTEMN, H SURSHITESURES(L,

BAMEI : MUMAIBRIRM R RNASHIER,

BE . EREERZVIINEE.,

¥R AETR
AEZEREXRE S EMEFE AN RANETER (L LEENEENRED) . BE—EHMETERTRE
A

HWEER . EEEFHECIR, FREHRIBSHIINEL T,

BiREXNFT: ABRE, wEINANAASEMER, EXASNERHFT,
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PR IETR

KRBE: REMRRIRNERAIIEA,
ITRARE | RENE SRR LIRS,
FESLIKRE | REREHARIIBT LB K,

5| 2%

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

E: | [] User.Ecol V|

#: BWABRHESIZTREETRIIA,
MANER : EEFHENXARERNLR (BF. BEHE) .

sk

KiCad EBRE ML IRHITHAEE :

* X BMANZED N EITFNNES (FE ) k.
o MEUTAIVMERERIT
o ¥eEIIIAMANEMMAINEME
° EANIERI EMMAERIFRERNME
* RIFEIIEARTEL + KABMAKENZDOWHRE (B) NEAEFREFEERINITARMARAK
FUARSRT, m&RERBEMEANEELRENRITMN: HMEZHNRY (EE) SHREIRITMN, ERERMELNE

MREMERN, ME&RYEERITANPRENERR, WRFEMNE, AILLELEASRAEMESFEINTT
T ERETHITLYF DRC EMIETERERAXMTA (LT3 -

Tz aB =R, ALIRERIEE, MARKIRThEHNmnE, BURATEREN (RER o ) mDiEshiam
%o, XEBRNZE

* BWEAR: EHENT, KEMDMARIBERXE, MATEF, ML, PE(IREN HUEEESR, W
REFEAR, WHHMANWMETAES, FRIEFIH TRV DRC HARER, AHERXT, —RXERZELWERT
LB (BIg0, —TKFEBER—THNALER).

o HEF : EHETNT, WMANERIYSRI T EBHEISY) (P10, ER2MSERME/ LI #55 BS, XL
BEASYIRI BT, M&SREHARINTRILEER DRC | MIRTEMLRRER DRC FIEARMIE, MAZEIZHRHY
k.,

* 5% ARV, MARMTASHEFEIER, REASBHNERY.

EAMMERNE—TREFEE, NTAZHAF, FRNEREFEIDRSESHINMAAER, HE, NRE
AEREMERBIRBPMENER, WEANERARERR, BIE, HEFISERIVGLIEKT. EBEN 45 E
(H/V/45) fni% By, MRFBEEM H/V/45 DANAEMLR, NARERSRMERRT, FERXEMEARRENIEE
EAEHAERIGER,
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BATEENMAINRE, BM%. £2OWME. BREHAKE. BEENOWHIKEFZREDNHREE (8D,
FEXEEEFET I TEA EHRMRE TARS (84) ALEIBE WA TERERT, AANNEETIR
=, EEMATERERIMER. —THTHTHRAINE, —THTF=ZTIEEINE, N, HERELITFERR
BEENTIREN ML IRRE.,

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 EBRIBIE R M ML S PCB _HEMEMALMNRXNER, ILUERERE XN ARE
NRIEEMENARER, Lk HGEEXLEER, BNEMTERRAEEE.

UL SRATENASEN, IMMERRBRERIGIRETIFIIZE, XELBREREEIRIY (unfixed temporary)
MR, EMNETRYUTEEALEH enter | #REEML (fix the route) FHISBIZRMLEA Y, JEEEMLERULLEER
KEFSNEEBE T, YWEA o FEBETEREH—TILERHALHRN, HREFEEHELE. TTHRHLIERE
(IREHE end ) WEIEFIBERL TR ML

L e, RILUERBCERGE— THERINT (IREER sackspace ) BUBREIERIABEIERNME ., FOILIEEFEALMT
PSR ERBEENIML.

FELIRIRY KiCad WA, ERABARERS enter  KEEEMEANLRSEERELR, EXSEBRNARIIBELS
MIZER, TEKiCad 6, XM{THIARAER, FAMERT, ENLER TF EERIRIIBERIVE RE W
B, BIEREIMEARRENFETRA "SREEEEMELR &R, AILIREIRMTA.

Lhy, AIBUR(E corl | AP, BE shift REANESNE LS RIVER,

R BB BB e U BN A 4 48 I TR AR ) R RURIR sm BN BURZR A X X RAIEE,  BAIZI

NOTE o B TREBE AN SRR R Ra S e ST, LIRS DE R,

LS

EEEH) /KT (V) /45 BRI T AN, B8 RE—ER TRRUMAERR T H/V/45 EEARTTEEANM T Ro
EXMIERT, XERITH-FKTFHREELERA—RNAL (458) LRER. TAENRRXELRIINGT @ 27K
F/EELBE R A% &R,

KiCad % sl EARIE—RIIRARBHIERRETLS, —MERK, MEARSZXRAREMERDRE FHHEEH
£, FRABEERE " 158 (NHA), BMEEMEAIMELIERN, KiCad [FEFNBEASEERKBEX TR

ARLERT, KiCad BEEMBNEEENES, BEEMANRMEANES, BERBMEATSHT (IRIEE
/Do
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BRI RETESHIER TR, MIFLTTEMLER), KiCad SHERBIRGRIIBHFERFTS, WRAHL
MEMNEL CKTFREE) LRFR, FHEKEREES A LYBEHRMNERUEBHT. IREEERELUNBLTT
G, BEANALHABE, —BXREShARRUBEEERST, HRESMESHHE, HEREURRIREIETE, &
WASHER, AIUERA N MLRRENEEPRAMBIRAMENENAES, T,

NRERBR M AT AM DB R KiCad IEFMETS, NELRIMARENERED R, SEAM
BrB s Bt MEs.

AR

BB H/V/45 B E, KiCad &I INERASEANML ., BEHEXRAIEACER, BERMELEHEA
RS (g cerl + /), EREAMAEH, STHEAPRNMEELR. B TEIMKRNMIEE ZRNE.
MATSREE FTMERIE B ELR,

NOTE

EEARMAE, EAMAMLEEREAMEAHTNMARAHTRALE,

B FHERRIMEN L, S MANEHEFEN ThRM&RBHMLR, RINTEEROH

NOTE
Ao

haRE

BMENEZBRNBEEREIUT=MA A —KBEN : IRTEANERENELARNLR, HEMETIEE LAY
Lﬂfﬁ%ﬂ?&%ﬁﬁ, BEENMERENNBMEZNEE, BN, NRMBTEA=FIHERE TIEKEHIREN "ERN
BKEBE", NWEENNERMLAMNESE (HEAAMZLRIEEARBERNEESCRITAM, FIA0EM S X%
M) o &E, NRMEREE TAEEFIREN BERIRENEEPRENREXMERTZ—, WHEREZEE.,

4 R EKE AR E T EBERIRENEFENA R D PEENR/ VL EE, NRRMIITE

NOTE g mmETIER v, NSRRI,

KiCad & SR FNEMREARNE—MARE, BROUER, BEELARPENERRE, MBREREL, REMLE—
REBRHIRIGEI TR —RAHIEER, BNRENEARMEE, ARARER v f shifc + v, EEERIRENIE
EPEENMEERETZEDHIT,

MEEfL

&L, VRESTELR (RERE) SRIRBEA—TE. —BIfRMET I, MARRETEHRE i
170 BIVMERIEE—THEFHEAIL

o [FRIERERRENERE, % rep EF F.Cu 3 Pen & B.Cu,

s BIEFER"T—EB"X"E—E"IRER(- M - )o

o BEfEA "HETIL RER (v ), ERHRALESNEN I T—=R,

o EIEA EEREEFESENE" RF(IRER <), A -—TXEEREEERE.
HAMRTIGMEERIE FLR TR EPIRE, AHEY AR T BN TRAIRTGEME FLRT () MBI FLR T (

\ ) BREERI I, SMAREIFEAN, DBAKXMKERN ERAMKZERT" 8, HSEM "BEIRIRE" /Y "ML
HRD RECERLI FLA/ (BRIFEE XTI D) o

NRTERBIRIRENEENAREAEDE A THANS 2L, MAIMERLNREX LSl (ERRER o +
vV RIUERFL, At + shife + v SRINEE/1EfL. BARERNETER—TNEENESENMIE, S/EA
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BB TR —E L,

MBMENT FAIAN B EME LRI —TD, XBWREILMEZTUENER (MURERMEZ—H) , Hid,
U MIEIRE FREHT PCB B T A RIS R, EREERT, XIEEAEEN, HRIECIZ2eEre, STk
RERNZFL, AILLEE X A fURMERHEERH "B T FLNE " SEEREAE FLNERIB M ER. (A "R
T f TEMERNS AL 2N EAX—IRE,

=MLk

KiCad FRIZ D XEKE X A EBHER EHEMIERAGRENIME, KiCad X#HEMA + M -, =& P A N FAR
B, B0, UsB+ F1 USB- MR —X3ZE4>, USB_P F1 USB_N B2ultt, ES—THIFH, EARZFE USB, F
“THIFHE USB_, EHRHETNAEEES | MEE USB+ A USBN AMIRREDR ., EMRITEREE 485N HanR{R
HIZED3MLE, DUEE PCB figss P ERAE DN HLk R,

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

NOTE BRIARIREEN A E DN MAR R EFIEX ZE0 3 #HThE.

EN LAY =i IR ALY SRR 8 BRAR L X XS R L (50 3 18 BR AT ATE ER AR IR B X IEERIR 4 K BB D P ECE,
WRILEREREE RITANREE), RMEANERIERUESHENBRAR, MEARTIE—TREN
"B E, MURAREMEREEDN REEGHIMELKE,

LRBEERRER L (V) BIFN, ENNMEARNEIZR THEBIIZ L. XESFITRMETE R AIREFARILY
FIE, REETREMFLEIFLEBRIRRITAN

fEifn L

LB, AINESBHRMESNRENEN], HEMRAERML. SEFE—THRRE, RER v LR
EFSEEY ARMEERNAR, F—XET U HERSEERTARONERRCBNELR, SRR U F
BRY KEEchE, SEMAEE LSMELBIRENALR. ARXMRAE R BRI LIFARIGER FREE T Mm% M
%

=Ho

BRMAENEN MR A TERMAR, ) (45 BEL) ipiRER o ATEImARENNL, NRMLER
BRIVRENHES, WERLmDENIHERINONML, MRMAFENRENRE, NEALMTSENTEIERS
VISEERISYIL. EEHARMT RIER « BRSNEAR—AZ, A RENEEAMNE, EiERE
ERTARLTSRMERLSREL | ARBFREFERY, Res5.

BHRIEA R S ERMAIME ., AREERT, SHENXEMLRSHEMERER, FILLE
NOTE WiEPRIE B EREs @S (0 ) RPBREX/), ERGHTERZEIA)NG, AHA{T DRC

Q&
*A o

Bms (BRERE v ) MAIMELR EER, Zim TS REUEERIAE, MRREAAREHE RTINS Lo
(ERBHMmBBHLREY, RA5#{TDRCAE,

ERHHEERNEN, AMNRNETEER ENABH#HTTERME, BMEIRX—x, HEET - THRNERTERE
Hins (0) . HIMERN—TESENERINEBRENGSHR—Eies, XTHREE—LRE : EREERA
RENTET, MURNEERR ENABRARSR I BSOSO ERET. AN, REUFRNEEAL K
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AR %R ERENT AL EEES AR RN LA, MEREHRML. BXFAER, BERTEXTH
S4BT ERIED

KERE

The length tuning tools can be used to add serpentine tuning shapes to tracks after routing. To tune the
length of a track, first pick the appropriate length tuning tool. The single track tuning tool (icon ,JUl- or
hotkey 7 ) will add serpentine shapes to bring the length of a single track up to the target value. The
differential pair tuning tool (icon fiwfi or hotkey 8 ) will do the same for a differential pair. The differential

pair skew tuning tool (icon = or hotkey 9 ) will add length to the shorter member of a differential pair in

order to eliminate skew (phase difference) between the positive and negative sides of the pair. As with the
Routing icons, the Tuning icons are found in both the Route menu dropdown from the top toolbar and the
drawing toolbar on the right.

DEERKERABRIBNERKE, BAEREKEREIRRE, METXRESERIRFR crl + L I "KERE
RIE" XEE

[: BELNFERE v ~Q

£E/MRH

BirE: 100 mm

iz

A B/ NEOE (Amin): 0.1 mm
BAHE (Amax): 1 mm
B (s): 0.6 mm
SNHEK: B v
#EE (n): 100 %
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KERBIBNZFARA TREBNRY SMENKE, BAZAREERREIMIFS
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REAMEIRE

RENMERREFELRERERN, BT AREETEEPINMARERLE, XEREEHMENENNE
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FRZREY, IEEITF AT A,
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M EIRRELE

MREEEH PCB ((EE#EE)

B "MERIEEE#H PCB" T EfHSIHEEMNRIER HERET I B EIR R EIR. TRIEERIEaNESIRmESS P
#e LA TR - MNREEESEHPCB ( rs ) FipaizTE, (REAILUFABERIRGEESRINETERE K ﬁ EltR,
XTI IEE B SN E AT,

MIRIZEE#H PCB 2IiHEEMRIEE #753 PCB EET5E, 7EIBMRAHI KiCad #, 485
HEERNMRMNRIZE FHERTSEHS AT BRBIREESRT. NECEREUEMAMRY
AT

NOTE
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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

Z T ESETRSHHEERNBIERE E, FIYEHRNREEEEEARTERRE, B2, BRIRNMKSESEHE
RS RIEE,

933 PCB @ THHELBWE AP AAHEN B, TR S PCB 1R 2HI, PCB ARHBIENR,
{RAILUE A B OB EIER T THRREARXEMIER, FILUERA FRF... REIYESHR S REEISEH,

ZITEB/ITIETCRIZHIET A,
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5k,
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R TEI—AR AR RZAOER . XN RIRIEERTS MR BRI SRR
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B EEFIME.

MERZ B RIS R PNRiES, PCB MEMTERIEEFREENRTSHIFEEIGM PCB Ff)
BRo W8 "FMERIEER" BUENHRNEAZR N,

MRADIE, REBENRSHHEENS R SZHEMER.

RREEREENH RS RER PNRiEH, PCB FHIH RN ERAMENRIZERSREENT R,
MRADE, BEREZENSHERNERE T ARANEE, PCB REEH
HERBASHENE,

MPCB FEHREE (RAE) .

KiCad WEBR TERERERIBEFHTEN, REEA "NREESEH PCB" TENENASTRAL BBER L, &
M, HRASEBIETH @ AIMAEBER BETIRIHEN, RAEERERNBEREESRTER IR - MPCBE
FRER AP RRER £, XTIRERRIARALE,
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;’;' E 4 Update Schematic from PCB W

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

ZITESUS, E. HEDRNMERIEZ{CMBIEIRALHIRIEE, SMEERIRCERR S HE AR,
X FRIREHTHHESDE AN BHsH, HEERE EMREE R eH, RERRSBIEL,
{RAIMERAEOERRNS ISR TR RRARRRNER, FILUER HRF.. RRTESHIR SRERIEH,
EIN

ZIT BB/ TIETERIERIETA,
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RIEN SIS R EMEEEREE SNRiEH, PCB HMETHEGHENREED 512 BEHERMUSHIR

~sE 5t XTHERSEFHTSUSARS,
MRADE, HRNFSHEER —FHEIHE —RRRTERE, MAREY
fIs,

s NSRER, RHSMSIIHEERH, MUURERNERNIS,

MRADE, FEUSHASEER.
(=] NRiES, RIS ENBERUCREENRNE,
MRADE, FSEAIEEN.

HERDE NRER, RSHFEDEIGRER, XERTSHFEE BERRPHEIER
ik,

MRARDE, [FSNHRDIEBHEASEER.

M£&2 NRiEF, RIPENGARIEBER EFEANERECHITER. NBALE,
PSR REFTORMNEIRIEBEF, UESBERIRMETE,

MRADE, REEPHIMERGRZHEER.

CERENE, EREFWT) EAUSKRAWINUSESHEA, RIERITHIIESH

NOTE -
ERRBE T

A CMP 1T R AthE

BT M PCB friEFRSH CMP X (X - Bih - HEXE (.cmp) X#...) HEREBRESRFSA (XHEF -
SA - HESR...) , ALUTEERE{M PCB AP HIFIEE,

NOTE X7 ERERD XN HRD AR FERANES, ZINEA "M PCB EfHRIER" TERAE,

(IEEFIE
NOTE TODO : BEFiX—%
YE

REHNRALNBTHBMEIEE. A% TICRBESEA "HEgE" RER (L) RUE, HHERIXIRAEE
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HHE RO BBV CAD R ESE, IEA (idf2vrml, idf2vrml TE) ##:53 VRML,
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NOTE TODO: 3#4 SVG &§Hi87

NOTE TODO: A4 CMP X5 H 25
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AESZESETT
RN

KiCad FI3IREEIERF OV ERER LR BIRHERE:

* KiCad .pret ##FE (LU .pret A BRRIGFE, @5 kicad_mod XXF) ,
HEE (.mod 3X4)
* GEDA E (37 fp HHHISHE)

e KiCad EEE

e Eagle Hi%RE

KiCad R B & KiCad BIAIM .pretty HBIVKIERE (LUIAREFH .kicad _mod X

NOTE iy | P ST s,
KiCad fEF—TElEER, (TS0 R B E IR, KiCad EA— T 2BEEES, ME—T
ST TIZNS, BREEA—THRES, 00 AN . SENEE. .
@ (] Footprint Libraries

Global Libraries | Project Specific Libraries

Active Nickname Library Path Library Format ~ Options
Audio_Module ${KICAD7_FOOTPRINT_DIR}/Audio_Module.pretty KiCad Audio | |
Battery ${KICAD7_FOOTPRINT_DIR}/Battery.pretty KiCad Battery
Button_Switch_Keyboard ${KICAD7_FOOTPRINT_DIR}/Button_Switch_Keyboard.pretty KiCad Button
Button_Switch_SMD ${KICAD7_FOOTPRINT_DIR}/Button_Switch_SMD.pretty KiCad Button
Button_Switch_THT ${KICAD7_FOOTPRINT_DIR}/Button_Switch_THT.pretty KiCad Button
Buzzer_Beeper ${KICAD7_FOOTPRINT_DIR}/Buzzer_Beeper.pretty KiCad Audio ¢
Calibration_Scale ${KICAD7_FOOTPRINT_DIR}/Calibration_Scale.pretty KiCad Scales
Capacitor_SMD ${KICAD7_FOOTPRINT_DIR}/Capacitor_SMD.pretty KiCad Capaci
Capacitor_THT ${KICAD7_FOOTPRINT_DIR}/Capacitor_THT.pretty KiCad Capaci
Capacitor_Tantalum_SMD ${KICAD7_FOOTPRINT_DIR}/Capacitor_Tantalum_SMD.pretty KiCad Tantalu
Connector ${KICAD7_FOOTPRINT_DIR}/Connector.pretty KiCad Generii
Connector_AMASS ${KICAD7_FOOTPRINT_DIR}/Connector_AMASS.pretty KiCad AMASS
Connector_Amphenol ${KICAD7_FOOTPRINT_DIR}/Connector_Amphenol.pretty KiCad Amphe
Connector_Audio ${KICAD7_FOOTPRINT_DIR}/Connector_Audio.pretty KiCad Audio ¢
Connector_BarrelJack ${KICAD7_FOOTPRINT_DIR}/Connector_BarrelJack.pretty KiCad (DC) b:
Connector_Card ${KICAD7_FOOTPRINT_DIR}YConnector_Card.pretty KiCad Card al

+ Byt W

Path Substitutions:

${KICAD7_3DMODEL_DIR}  /Applications/KiCad/KiCad.app/Contents/SharedSupport/3dmodels/
${KICAD7_FOOTPRINT_DIR} [Applications/KiCad/KiCad.app/Contents/SharedSupport/footprints/
${KIPRJMOD} /Users/graham/Documents/KiCad/6.99/projects/demos/kit-dev-coldfire-xilinx_5213

ERERERIE T T LUIMBNTERL, HAILUERMEIR, ZRRFE KiCad BEXHEHH) fp-
lib-table XX4H, Z {4 FEHIIE BURTF EFEERRIRIERS,

TREZHNHRERIS T ENALRINSN TEEHIERNIR. MIREEATEZANEERE, ZRIHREFEL
ML) fp-1ib-table SHFH,
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s

2 PCB HiEd (TEMEMEMITERN KiCad TR) H—R=TH, MRZEHIAEZH/HERRIHA fp-lib-
table, KiCad ¥95|SAPIRE—THIIERER, XTIEREDRA (VREED -

BERNEE
SR ATERRIR S B TR S FRE S R P = AR,

B RE e REFEE-TERRT 4+ REFHBABEARRERRIN—TE, EENENSRINZI SRR
ExP (ZERIIEEA) . JUBTIERAENERBH ST W REKBERE.

ET T BREAEERP ETBHPMERE, XHAEE "HEREN KR "HERESR "X RNEEIR "hER
FERIIRE o

EERILAGEE BUHAE S —5 e &) SEEMER/AEMN . NESHRENREERT, BASLIEEMERRN K
=2, ASMBEMS, XAILIRA AT 8.,

BYRECERNE—TE, KRG shift -QEScERNRE—TE, MAIEE—TEREE,

BTEQAE—TIRENIEN | TFR—TRPADFEESHERN. Am, BMAMEERENIEERTES, T
BRPNELERRTPNIAREZTEMR LN,

BRI A—EBEENXAREBEEX. EFFN () TERTERMSERBN, EACHEAIFRVIE
R BN,

BTEREBOAE—TERRISE, BEAMEXAENR, EXH, &R (MEREBR, INRTEBR) X
REXo

AR R E LRI ERST, DUEIEMAIEZEE, KiCad sZ7#<HEE KiCad ( .pretty), KiCad =& ( .mod), Eagle ( .1br),
1 GEDA (58 .fp MRS HEE,

B-THERERFE, BATRINERBREDR, ERFRERIAMER, FLURINETTENR &N A SEERR T,
HEEEEHN

FREXRZFNETER R, XRNFTEXHELTE, HPISFHENEEXKR, MELER RSB EIERE
PRIZAEA ${ENV_VAR_NAME} FANESESESZIEHM,

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.

ERRERDPERAKERE, AIMERABRARRERMIERL FTEMEME, RETEIMIENR N ERREREN
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.

fi5F8 GitHub &4
NOTE KiCad 7£ 6.0 RAHEGE 7 % GitHub FEHEAFRISZHS,
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elf=FHIELEESE S

NOTE TODO : B FiX—1

BESESER
ESIEST -

NOTE EIXBRERIMT =
HEMAS

BXEUBFHNHEASHNESER, BERNSRTE—SRIHIARERD,
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KiCad PCB frigss B S FMRIFIRIE, AIEYRIFIREMNIEMEH#ITECE, & KiCad FIFFEED—4F, PCB HiE#ANIR

FREFREAFPERERRTR, HEX KiCad FIRERAZBRIRIN, MURFS THRANHRIFIREHIES T,

RIFRENEENSE &2 (BA. BAANMERURRER) B8 KiCad BRHER, XEEDTE KiCad FH

iy "EMRFIRIE" BB AR,

_—,
BR%ER
< 4] RiFiaE o0
% B HHETF (A) 10 - Frep i
RARFIRLIR ' W] BRI B A SRS
frin X 9 -+ ERETRERUEENETR
* PCB RS
ERER 30 EEeEsanE: | 30 - + = TR
FEER | g@EhIE
1B EE
EAE SRR 19EE S RENRAEHE: 25 +
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BENEF
x#mEs: | [B B | ERzENRERE: S + s
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® ReBA POF WIYEE EEER o0 + M
HE: 29
BT RS TR T
APSE
100 -
EiREEAL: BEE
EfER: | 10 T EE)
W =EedRnER
EEARIME QEGA(C) || v~ BE(0)

JERGIE ;1T SR INEE RS A IR E o
PUABRET, 1AM AR I BR 4% FUAR
PUARIERE : 1205 AR e SRFAS s KB4

B \WIREIRE : 1EHIARMIEL 2 BIR/ES (UERNEBED, TieURMIRENMN, BATEHERILER

I\E)EERUMS L .

FEIRBIFAS « RIS AT REIRERIRENE N R _ R, “IRESB AN, BEMRL FRENRTS

“ S B R B SR A AR AT IR B B AR 3%

NOTE B(E  ctrl BIUE B2 RS TR,
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AR | ERIRENRRETN N FEEERER+TFEE BEETLEERN—HLE). FREMRERF—
THRERFERFEGLEMIE, NREBATHRE, NSHEEIMMEIIE,

MERBTPES: ERIRRLRTRENR, ERNERENLEIELTENRSHT ETRmES R,
PIZERTR : IEHREERENR EAHNERIMRE., XEARSRIEARESE, AHIERERHT,
ETEERS | EHREENRERS FRFIRERSIFE.

BTRR <TM%> 180 | IEHEERARHMRCIETSE MEMESR.

HEERR : EHREETMEANILEABERNBRIOE, ERIESTANREABNAKIR, RIGEMNRZE
HIER/NEIBR, SNLYSRANK RN AE Xo

ETERELR : FHIESETEZEERERRLE,

RXENHENFOMAE: HREEF PCB HiIERAN ST, EHEREERRE—TTAHRE HEESY PCB
fRiE R B PN AR SIR & L,

FHLLESRXBWR: ZHEREREEMEUE TR HEEE,

BRIXRUME: EHYesmIBAaMTIERREN, REEPSENMERESRTE PCB FigmT a5,

IEIEIR
@ wiZRE o0
3 IR IRf =
Eg\;wﬁsﬁ W] gEsmmE R S | Al A
v PCBiEEE (W] B3RS L/R (RUAMEA T/B) BHEGE: | LRSS v
BT B Ak 45 BE (1
pry= EHEREENKE, ZEMA5 ERN) e — i .
RESER B (R):
Ei}ﬁ# m e
gl FARICET S (W] fheE ik R K
AR (FHEE) BERRT 3 MEHE: REE SRk
Alt, shift # Ctrl.
Rt
FAEEE  HIEWE. (5 2FEERS
shift EANEE Bl o XEE.
: . EEect
ShiftrAlt  MiEKBIERTRE. AT
Alt M ETiEPHE. #
cirl MFE B PR RRIEE. @) #E3h (45 EaEX)
Crl+shift @R R (I2EREE). HEEH( B A )
O IHEC) |~ BRE(0)

|

P ERIRIE L/R : EHERENER BB 8RB N#I%RAR, EH, BENERGI%(ESEE
W) ; BCHETE, TIEM ERTEE(ESKFH).

IemRiPK: ERERXEREEMDIEEN RITEE ST,
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ARTFEHER: FHEREERT LB H SRS FRESNZ.

BRI : ATIEFIN SRR, KR, SRNSERE, WSRBRNSTIRER. YIERRIXEDE LY
YUARIER. R shift BILIE Y X FAXSSRIBHEINAE,

HiRER: EHREURINERERRR,

iR %: ERRE RN R AR R,

MFFETE ¢ 1EHIRE AR I X T E AR R,

MERTEENCE: GG, BMEEE AR, EERENMEAN A ITREET.
P& BT % ITH CEARELSHIE /% RH],

BARMERIRT R : EHEABIRES ML RITGR ERRE | "B R TEAEMAERBHHE. "
(45 BRI " MhARR mASRiEs g, ETIRITANHRSEMMLRINER. "Yesi(BHAR)" YBmhhi
BRRINAR, SRETSEMNRIEE, EFASNNEBH,

NERLEREN H, VAUSE | ZHERAERAH IRAHINMAREIURAENAE, BI8, X{EhE
HFHINL . AIIREMEAURBEABE,

ETRHEES : EHRELRRESH AER,

AR BEEERRARENEE | THRETMNBRNEEEEEENENERER, IMESERNITIERER
IS EN EERALINEE, MRS mALEE,

e

‘W RRE

i
FARFORGEAR
tREEE
¥ PCBiREE mEHEE
BRER
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+#: | KiCad Default - IR E
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KiCad STRERNEREIS T B0, URSIRHNES. Kicad 7.0 NET MHEIEEM, "KiCad RN 2—TH
MER, EEANARZHIER TMHEHERIFHIX LLENTE, EHREMRIAETRE, "KiCad £E8hR" 2 KiCad 5.1 M1FH]
IRARIRNAER, XA TARETEBEAERIENR, BIRAEIZFHIEBRES KiCad KA, HAIUZEEMA
PHERIER

BB TRFMENT KiCad EBEBRH Colors FERFHIJSON XHAHH, “HIF TR RANELTHIREX
HFEESRPIFIE, FEEAMENNEREERENTE, BERENTH, SEMAERXAEFR, REEHRE
KiCad, MIRXHAREMHIBETENM, WHTBMEE TR FRFIRFRE

REB—THHEEEIE, MGETEH TRAIRPIERFEA.. .. AMTNETREA—TRN, REHRFHEHRE,
T ERB PRI SRS T AL R AHE R T AP EH,

RERHE, BNEHTRBLIIRPIEHE, “EENMANERASNZAEEE N “KiCad RUA"EE T EPHIE

JVESEN

BEIESENRE | HEXARFKENEEN, PAARMEIUAIRRER, MEEANMEOSERATEZEN
TRHIFE

BREHE

58 BITEE v ~ X

= BiF | ®AEF &5 51 ik
REMEE  [@F
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~ PCBiRES:E
ERIER
REIER
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ERi

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

enj [

Q

© HWH(C) « H&5E(0)

KiCad PCB #8882 Python R ERUIEIF, AT IEERBRIBEEETIRIF XEEEF I ERNEREL
NAREESRRLE (FN KiCad &) , HEHEHEXABERFRIGHERT. # 0 TEHBEIARED,

FTHRIENBFNEHHEREX TRIFIKE LR T—8F. &AL PCB HFiESRNME TR E2R—TKRE. R
— TR "BRRE R EH0ET, SIRARLM "TE" > "AEkE" e finih,

S RE S HETSLIEH ARG E T EENREFNE RIAF, MAEREEEN —TXH R REERINEFX
X, DUEREMBNEHTERZ. RIFTREISH B U PRSI BREIE, FERSIR,
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R A1

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

& HUE(C) « HRIE(0)

BRRR | REAREEMPLRETMERABTAGRR, RHRREEHERBENEE, AP AUBHHEREX
R RAMHE R <o

X4 2 X SREAE A A,
Y Y AREAE R R e,

Text variables

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

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

You can define your own text variables in the schematic or board setup dialogs, but there are also a number
of built-in system text variables. System text variables may be available in some contexts and not others.

The following variables can be used in PCB text, footprint text, and footprint fields. There are also a number
of variables that can be used in the Schematic Editor.
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Variable name

ISSUE_DATE

CURRENT_DATE

REVISION

TITLE

COMPANY

COMMENT1 -
COMMENT9

<variablename>

<fieldname>

<refdes>:
<fieldname>

B E SRR

KiCad B E Xi&ITHL N RS 501 0122 L BB B ARIK B X EERIZ SR U E P RYE AN BB BAARIRITALR,

Description

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

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

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

Contents of project text variable <variablename>.

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

Both built-in footprint fields and user-defined fields from the corresponding
symbol are available. Built-in footprint fields use all uppercase letters: for example,
to access the value of U1,use ${U1:VALUE}.

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

Contents of field <fieldname> in footprint <refdes>.

Both built-in footprint fields and user-defined fields from the corresponding
symbol are available. Built-in footprint fields use all uppercase letters: for example,
to access the value of U1, use ${U1:VALUE}.

Built-in footprint fields are REFERENCE, VALUE, LAYER, FOOTPRINT_LIBRARY,
FOOTPRINT_NAME , NET_NAME(<pad_number>), NET_CLASS(<pad_number>),
PIN_NAME(<pad_number>) .

BREXiR

TTRNBRZNA, E—MRR, SIRARYRERN—EDNARELERN, TRFTENMBHMEE. FERXIR

HRFERIHER,

BEXGZITMNEFEE—TY BR&A kicad_dra RIEIEHEH, LEFBARERIBEXANE, SEMIZL
X, IRFERBHRFEHABEXHAN, EEENRRERIRKIZEFRSE N, BRI kicad_dra X#H5
kicad_pcb A1 kicad_pro M{#4—iEiRZ,

NOTE

kicad_dra XM KiCad BaEE, FNNERNRXARESRFITHRE, KELERABRIRIKE

XHENER B E AN T E 4 58 B R SR
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BEXHN 4185

BE XN FERNI T RERIRENEFED, CRHT -—THRATAABEXANKNXARESR, —TIEFEHGN
HARMWBEEXANFHEREMER, FE—TIBRENEE, HPaE38 T WEEXANESHIRESEN—LEMN
o

RFEREBEXHNGEER REMUEE L, URFERIEERER. BEXANPHHEMEIREBIGHE LRI
Wi EIRZTTo

BEXHNIEE

BREXRITMNIESET s RE, RIFTEIRERANEARTDEIMAINZITAR, SRIKTHAVNEERZTEZ—TEX
PURCURRLERS SRAY SR, AN — T RE X B2 R AT ICEE RS SRATM AT £92R,

ZIEEFEARES (( M) REXBXIRCNEN 75, BESRIRLNE  ¥FE8T ( BA8EEN ). £F
B4, RCHERBAZEEDR. RRIRGI, FRARETZER, ERFMNEMRC EERERHENZERFR, XA
FRIBAEMRIMT, REEAZEAFREAILMA " % ' 5K, MALIRMEIS., 28RN FRIBLIInE R
5|1SElER, ARBHESISHIMTS, ALUER " FANSISFR, £ ' (FARBISFR (RRZIMY), MIMEH
BERE, BITHA2UEN, EAEEER, ERERAIPER,

ETHAEERERTR, < RMES > PRRERTGRFENNRS, [ BiES 1 PRRKRTAERXEHHBERIRC.,

HEXMNZHEHRALEXANIESHMRASLFIE, M KiCad 6.0 FF18, HRAR 1. HRALMEER
(version<number>) , FAty, 7EKiCad 6.0 9, #RFANIZBIXHERN

(version 1)

ERAREZE, TRIEAESHENRN, AUNLMBERNIAFTE, XEREETARE XERRRE— TR,
—BEHAFAENSRA EESTRICEAN , SABREEMAN, Lirt, XEREEBERIMN NZEAGH
[EE, DUEAEITEE RN Z B TS,

fan, sNREEIZ—RANSKIRHIMZE HY L SIEMEMMNKhRImL 2 BRREEE, UK ZSRANKR
HRFEAN XBERFAENRIBRNEE, BHRE—FANEE XN AR I B LSS — RMNEE, SN,
SNR HY MEHRIMASEEMN XIZA, IS EHEIRIEEE,

BERANDAE—TRIMI—TEHZT 4% (constraint) 7, ZBAFAIUEEAFRIE, AT DRCKREPS]
FiZ#MN, #3R (constraint) EX THUAITTA, MAERIE—T & (condition) FA), JRTE MRLERTRAL
ZRAZAN, R—TRHER B (layer) A1, IEEZMNERTHLERE,

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

RERIFN S AFE IS IEERMNATER . SERBEAN # FRIFFLMTRT (REEER).

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

BETH
E (layer) FAHEMAUIGR HLZSHRIFH,. BANRKREALUE TEHITEN AR (constraint) FAFHIT
X, B2EA B (layer) FIMEES,

E (layer) FHMNEAIMUREMERIKRER, WAMUEE5EMESNRE ( F.Cu f B.Cu ) MEMHREAX A
(outer) , DINRSHAINERRE ECERIIREESE A (inner) .

MR B (layer) 8, WiZzMNWHERTFREE.

THEHE—ETRM

# 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)))

S ]

A B—TE8ENAFRRPNRLAN (RIEEASISEE, UMERATEHZER, EXEEW) . %R
LRI MR EREENRNE X RFATIHER, A, LBRERNRZEBHEERE, & TRE LHE
THEMR (MER BE. BF) BESEMMK LNEMENRETRE., NREFE—TEEXHAM, HFRX
SR TETENREXNRETE, HEARKMMEXTHEIEER, BLXTEEXHNAIUAERBEX A TR E A
HHIERR,

BN RERAITVESFNA A Ml B, XM THRIAFHAER, FARITHNLEIZTILX FH i a] ERYIR
o BIEN, WRIMRE—RMN, RIR A AL, B Aldfl. B —ERATNHHAILUFENMIEXF TR ; XX
SANEBUEA AB AN R,

SAPRXTUNTERNT A M/RIE ( true T§ false ), MRFANENTA true , NN AFLAEHITSR,

FTHEUNREETULRN BYE, URATDHTREN RN R, BUMRBAEREED A <object>.
<property> &[] <object>.<function>([arguments]) , F&EE : <K>.<BiE> A <> . <w#>([E8]) -

WA ARRESR (A. . B. X AB. ) A <WR (object)>. B, SEM—TEFTH

NOTE o ST aaraaERI REIEN,
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{0 F/RBEAT RN REMAEE, SEMRKRAR. ARBERET C/C+H+IBE, HHUTEER !

== EF

= FET

>, >= XF. KFHEF
<, <= INF. NFREF
8& il

' 17

HIG0, A.NetClass == 'HV' SHERATEMRIBEF "HV" WLEENITR, A.NetClass != B.NetClass SF3EFHTF{EM
BFARMELENTR, BiESAILBREEE RFJANPIHRIEIRFE, BHARHAN,

BERURTYIENE, HHIRY, AR, KE. UBEE, AXEREGL, PURR IMAEBEXANESHE
A, MUEEFERALEMN, NRIEEARMUER, BUENNRRTIIERER (BEBAKK, KSHAEAE) .
A TES:

mm 2X

mil, th F—%T (mils)
in, " Y

deg i3

rad AN

NOTE BRE & N A EFRERIE Y F PCB e8RS R &L,

HR

FNE 95R FAE X T MUESECENS R ETA, STARFIEHE—T WRER N—THZ TIRELART
ANEH, BETHUAIMEZTYRFE, DEARFTESERMUFEHHNTIRIEEZ THUR (W @k (clearance) .
& Z=E (trace_width) )o

FEZARFANSEEE T —TYENEIHE, XEARRAFHR/NME. RNENRKERHE (B5XR
"min/opt/max") . BN BXERFRITANEE: NRIGFENTFAREHPNS/ NMEIXKTREXE, H~%
—TDRCH#HIR, B ERBTFELAR, HiEN KiCad RUAERN "RMN"E., B0, RMAY diff_pair_gap =
A& SREREFRNED X NERAN, MRERERTEDY, ERENNBNEKRSREETR, REEERE
RIMENIRKXERE (NRXEEFRIEE) , MASFEER, AMEEZRIVEX/RMENERT, ALEEE
A EEMIRIVE. RNENRKE,

BRINRM/BRERKIBEAN (min<value>), (opt<value>), Al (max<value>) , fHIUl, LB ELARAIUER
(constraint track_width (min 0.5mm) (opt 0.5mm) (max 1.0mm)) , MIRRARF/NEE, AILIEEER
" (constraint track_width (min 0.5mm)),
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QEE L - NHRERNERE

BEARFMERENR BRER, KiCad FikitMNREERHE
AFVFIREI A —MARNNR BRER, BEAFRNREE (5t
#) , BRE-T B\ 4R, H &) BN (FF -1) .

RERRMEZBERR, MREAMTIMEL R\ EEEER, #
SFE-THIR, IR-—THREKEMENEIR, ZTUARAE>
EHEIR,

REZDNPBREMEABENER, BEMEAREELFTHELR.
Z D XHERRARZE D WIS HTUE (FIR0, KRETH
HBEHEBD) -

REZDWNMESEDWTHNEMKRIERLREBENER (FiH, =
DHN—TRAREL, ERRBLLEIAH—T oA, WE
)

BE—THZTARFHINRER, HERDR. M, (ARFR
L) HARAIFEIEENHL) . WRXMERFIIRET
BRMNRA, FFFE—T DRC #HiR. XTARRARRLESREHMA
WXAER, {BRIAREIEESARIRERE .

WEXRN Edge. Cuts ELMERIE ZBERR (AMEBIE, U
RiZE £ E XPUEMMAETDOHE) -

RERFSMURANMENSMERE, WRESTWHETREIRA
M & E (MREE) AET BX B (WRERE) , WrEEsE

=o



B SHAE EA
7L RINVEX OERETGEALPEANKN (BR) o NFHEL, BN (X
) ERERE 8/ B (MREE) #HTUL, BXW (F8)
BRURE X B (REE) #HTUE,
7L E R =21\ REREWEF LRSS ARMPTEE BRERR, EEREM
BIMNERFRNEN, MAREHHD,
W5 ETLZE =/ RERSNEFL LNVl BN ER, ERETEANERZ
EMEN, MAREENNFGOE, HDI&EA (#Ef. S8
FHEARESL) AZUARMGE,
ZENEBR RNRM/EX B 2E) 2 ENYMEAS EthA < BrEkR.
RANE =N RERFSANRGFHMASRRIE, BETRANKE SN PTTEER
FTHMHNAEKENFIEE BNE, URZFEESEA—TH
HEERENENESTARKAN &KX B, FFE—THIR.
mERE R/NRM/EK REREZNMBNEE, NRETERNEEET 80 B (R
BE) ST BX B (MREFE) . MEFE#ER.
B =N TTEHNREFCENS TME LNBAHE, URXTHFTEE
TEAUEMNAR X E, BLXTRRETE—THIR,
NRBURRSESE
AIEEE XMUZSATVHRS A T B
o) -1
XERERUEATRE PCB WK,
B HEAE i
Layer string NRAENRE., N FEETZTELNNSR, ZBUISROE—E B, 3
FRZEEFLIEEEFL, RO F.Cu)o
Locked boolean RN REBE, WA True,
Parent string IR [O] tE X RIS SR FIME —ARIRAT o
Position_X dimension NRRREX B LENUE, BFE, NRNFERHARZRENRIBFENIF D
HE. AlEl, HENRREIERESR T IZIEN (0,0) 25N E, BRI
FHNZITT I REE LG B AR TEMMERARBIAID,
Position_Y dimension WNRERATE Y HEMNE, 5T, KiCad HR4&TE PR A MR TREE 3 E B
BB Y B4R, BMEEERERE NS TMESSEITRENRISH Y 4445R,
Type string "£1% (Footprint)", "&£ (Pad)", "EIfZZIK (Graphic Shape)", "EBEEIR XA

(Board Text)", "$f#& X A (Footprint Text)", "&X## (Zone)", "fa%k (Track)",
"L (Via)", "8i5E (Zone)", % "AE (Group)" Z—.
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EENNRBYE

HEEMEEAT AL EMNENSR (82, 97l R, BL) .
1 il il

FARIRHIPET,

Net integer

BEE, THERBMEERERSAE: IRESEEMNFE|BEENMLE, &
f5F3 "NetName ', Net AJLARILEM THEEEFRIXNRIIME, Flal
A.Net == B.Net Lt A.NetName == B.NetName &,

NetClass string HIXRHIRALE 2K B TR,

XTRHIFI LR,

NetName string

ESE i

XERMEEA TR,
Bt
Clearance_Override
Description
Keywords

Library ID
Orientation

Reference

Solderpaste_Margin_Override

Solderpaste_Margin_Ratio_Override

Thermal_Relief_Gap
Thermal_Relief_Width

Value

BREYE
RSB TREIER.
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BiEaT

dimension
string
string
string
double
string
dimension
dimension
dimension
dimension

string

R

AFEIRBEHIRERE .

BRI "

BRI AR "X

BB R FUR TURERR B R 3,
HENSA () , E¥.
EELIIVAS
ARRRENETDEE S,

AFEIREHEERELR,

of

AR IRIE FIERERR,

AREIRENBREERE,

HEN "E" FRINE.



B - i 152D

Clearance_Override dimension HEZIEENRERE S,

Fabrication_Property string "X, "BGARZ&". "B, BRI BRKR". "B K
EIFE. "MIARER". "BRRFERE". "EEINE
ﬁn z_o

Hole Size X dimension YEETE X i ERE LRI K

Hole_Size Y dimension YERTE Y B @ AL/AERI KN,

Orientation double BERNA A (IEf) (B : B).

Pad_Number string B8N "RE", AR/ (FlRl, BGA W
"A1"),

Pad_To_Die_Length dimension EEN "EZISHEKE" BMENE, EREITEMEN
IR EERM LR INEE .

Pad_Type string "L "R "HRIEEESR" S "IESELL, MM 2

Pin_Name string BERMRFR CBR 2 RIERSMENERNEBIN,.

Pin_Type string BENBSEL CBENERERPHENNEIH), &
A EET WE "EEA "R "BHEN. "RiE
B EREAN. "EIR@EH. "SEHERFTFE. AH
BRFTES" 2 "REE" Z—o

Round_Radius_Ratio double NTFEFERESE, A¥EREEEXNMILE,

Shape string "R "R "WERRE. "B "BEAER. "E
BER"H"'BEX"Z—H

Size X dimension YEETE X IR,

Size Y dimension VEETE Y M ERIKN,

Soldermask_Margin_Override dimension HEZIRERIRENEE S,

Solderpaste_Margin_Override dimension  AREIRENEEDEBS.

Solderpaste_Margin_Ratio_Override dimension HEZEBENESHNELLREBES,

Thermal_Relief_Gap dimension  AEZIKBHIEGRER,

Thermal_Relief Width dimension RNERENBREESE,

RN
X RIEER T RA RIS
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1.3 HiEn
Origin_X dimension
Origin_Y dimension
End_X dimension
End_Y dimension
Width dimension
T LERME
XERMEERTE .
Bt HiEaq
Diameter dimension
Drill dimension
Layer_Bottom string
Layer_Top string
Via_Type string

RN XSt

1P

TR HY X AR,
BRI Y 215,
LK) X AR,
BRHY 44R,

&K EMMEE,

P

SIEENERE,

WA RBELHER,
SHLEERFHRE—E.
SHLERFHE—E.

"B BB WAL R —o

XERMEEATREEXNFERX, URMNX (MEIFFAREREX) o

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

BB

L P
AERRE R ERE &
BREFATHNERERXBINRNEER,

RPEERNRZI GUABR TAZE).

"MK, " REETRIL". "SEh. "SERIETRAL"

BIRHIMITLRA.
A RIRIEFIEFRERR

NERENEFREREE,

XEBMEERTERL. Bl B, BREMZEE.
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B4
End_X
End_Y

Thickness

MR

b8 S
dimension
dimension

dimension

i

LB X AA%R,

LMY A4,

AR E ERIEA,

REBEEATYANR (HEFR. BRAMNAKRESE) .

1.3

Bold

Height

Horizontal_Justification

Italic

Mirrored

Text

Thickness

Width

Vertical_Justification

Visible

RIXEHE
BILR ERE XAMMRSA T ARIRT S8 AL T B -

BERY
boolean
dimension

string

boolean
boolean
string
dimension
dimension

string

boolean

R
MR ARREIE, WA true,

AR AR,

KFXARXF (XI75) @ "HEXTF. "BREIF X "EEXNF L

o

R AAFUE, A true,
MR AAEER, WA trueo
NAFRBAR,
FIARELRIEA,

AR RIIRE,

FEEMANFAN | "HELENF "BHRNF W W T2

o

RXAWRAL (), WA true,
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Thie R

existsOnLayer('layer_id') A %

B
fromTo('x"', 'y") A B¢
B
inDiffPair('x") A T
B
insideArea('x") A B
B
insideCourtyard('x"')o A T
B
insideFrontCourtyard('x")
insideBackCourtyard('x")
isBlindBuriedVia() A %
B
isCoupledDiffPair() AB
isMicrovia() A %
B
isPlated() =17
B
memberOf('x") =1
B

78

18R

MRENREETAENREL, NWRME true, layer_id 2—TFFF
B, IaRENRR.

MNRNREAETFATESZ BAREREL, MEE true, x My 2
BITHEZNEFR, B0 'R1-Padl’ o

IRREBENDWN—ED, HEEDPWNEARRINSGLTESH x 18
PSEZ, MBR[E true, IR0, inDiffPair('/USB_') 3%
inDiffPair('/USB') XFM% /USB_P 1 /USB_N AHRIRTRIR(E]
‘true', * AILMEOEERRT, PTLAinDiffPair('/USB*') " PUfg
/USB1_P #1'/USB1_N', &EFE, HIRATHMNERR—TER
X, BIYERREIER, XERESE—THERRERIICERMLE,
6, #—TH /USB_P MZ{ESE /USB_N MEMIRF L, XTEH
&[0 false,

R REUEME D TEREERIMNXIHHXIHA, RE true, HNX
BAXIRHI BRI AUEEIIEBRNEENEERIRE, NRATEHIX
BR-TERRAX, ZHHURAENNREBEZXEANEM—TE
REXA, MARNREBEZXHFIBIEN.

RN REUEAEDELERI TS| ARIMMERN, RO true, H—
TERARANLEREMEXEEME, NRGREEF—THMEE, N

R[E true ; EZTHE=TZAEE—TIIHENMNME, EASHELL
R *, insideCourtyard('R*') {SKEFEL R FLHEHEE,

MRTREEFL/AEFL, RO true,

MEFENZHFAETHRER —Z DI —EF, ERMEER, THRE
true, IR0, @R A & /USB+ WH, B 7& /USB- W, NIRE[E
true,

MR ZRE—THFL, MWEE true,

MRZNRE—TREL (EEETEFLT) , MWE[E true,

PR ZVREBIEESA x IR R, NWRME true,



BRESGEHHN ReEl

(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
IR MER Python IR EBHT KiCad FRHESS, FILLET Python "#{FHB4" A KiCad ARININAE, XLE4ET
BIBUAMBIRER LB, tBrRES KiCad AFRZ ERARYIHIA, BIa0, MBI B ERHSEHE Ho

AFMEHET —BHAREMS, FERETENHARNA P ERFEA https://docs.kicad.org/doxygen-
python/namespaces.html ) Doxygen 34,

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/namespaces.html

Python Bi&{/E

PCB %18 B FEEBIAT LUE S ESNANAEIES (PCM) Bk, Mol FiHaE I3 —TXEx
., STIEHEBNIZE plugins XEHXRNEBCKINAE, plugins XHEAEFIIEBERIAR:

¥& B

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

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

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

NOTE TODO: REARESD AHAILZZFHFHRIEIE)

HERS

HERMASEALMERRFESRLEN Python BIAKES, MRFAIEMNEE, WEE—THENAS, ZAST
FRERTRHER, AETAMRE— LS,

NRIEFRERDZDITHRAERA D, WAL KiCad SRR MRRIsHER BRI © gitlab,

SEREAS R

PCB fiEsRHE—THREM Python IZFl&, AILARKGENSHIERES, BEHIEHE, FRMBIERLSH
L4, PCB 4482317 Python AP A=Bm N, FAUEMHEE, TESIEFE A import pcbnew , ARG
pcbnew.GetBoard() SATIHREIMHITE PCB fiEar-PNFMEEIRNE A, AILUESIEHIEH TR ENIER.

NOTE TODO: i2REAMEFR PyAlaMode E#1

4 B 5VEREAS

NOTE TODO : BEFiX—1

mERIEIEH

NOTE TODO : BEFiX—1

{5F IDF o iniERI T{F

KiCad AJA IDF Sitids, SHEBEIRAYIDF RR) , DUEFAENI CAD AGHEERH, TER—LXTIF IDF Tl
KEFRTESIER £, GUZZHRRY IDF STAHOMERTIES, AKX KiCad FRESRY IDF TERI#ER,

IBEHS LR ERNTHER

IDF JoiHERMER (FERIE, 3 3D EREM) INEI3E £, IDF S HaERNNARERE 3D EFHHE
ftt 3D WAELS AR, Fit7 IDF SHERRM 3D WRARS N HABRRINEIEER 3D #&REL £ 28,

BT PCB friEaiE IDF RENRIIBEES, RENENRUEFRE 3D BERE,

80


https://gitlab.com/kicad/code/kicad/tree/master/pcbnew/python/plugins

,.!

Footprint Properties oA K
General Clearance Overrides and Settings 3D Models
3D Model(s) Show

+ | m [] Configure Paths...
Scale Preview g
x: +

¥: +

Z: +
Rotation ﬁ
X + @
¥: +

Z: + @
Offset @
W + @
e +

Z: + @
Opacity

100
4 ) _-\I
-/ I

0 100 ~

Library link: Capacitor_THT:CP_Radial_D10.0mm_P5.00mm

iy il &, %32 IDFCLidf*IDF) XA EEfREaR, R S BIFRRENaNES A,

" OK
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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 =

—BiEE TIRENTHENS, BAEALEREENIEEE. RIPELAER IDF iREALHEN (2XNEH)
7 IDF RRAPIEE, XB—TAFALRR, +ZEANRE, X EAONRENAL, +Y ERFEN L%, b
HAE R BT ; IEMfeR 20 Ethesk, % IDF v3 HSEHEm,

ZTHEAIUSELMRBEESER, URTERIVRE, WHEEHR DIP 14,

NOTE IDF SH#RERRBEN Z ekE, aREMEEERRRER.

SIRTTHHOES Y

TOIFAAERIGI R N % 5B M TS RIS AN BARICES, X5t 7 AIDE STHOEEEFFE e IRE, M IDF
SHBRET (X, Y) {®&E, P IDF ofHisERER EBRNRREEXEEM,

THHOERDSEFREH, BERIREFR, FRAREIESEBNFRNAS; IRFRHEITIER, WemsIA
Eo BISARHIEFRIER, FREFIMEAHEFISERRTERT, EH#FIRTERASALMENEIE.
IR RMARES, IDF XHRAMRIET I ASCII FF5; EAEMIFRISSEURE XHITA,

IDF 32448 SECTIONS #Bp, SECTIONS HH RECORDS #H/A%, RECORDS Hi FIELDS A%, ¥tF IDF iBiEx 4, R
B—MERWIERDRIUEE, FEWMAE ELECTRICAL 3§ .MECHANICAL HfJ—Fh, —TiERE—TXA, AlRE
B—THZTEER, ZFEREH—TIZTEEIENERFS, AEsIS2EEM, —RicRNFIEFZENAEIE
BT L iIERAEEBT,

THIFRE ( .ELECTRICAL BY .MECHANICAL ) #IAARZTHE—FRKIER (iER 1) . iER 1EHUATIER 2, &
LERENTE :

1. JUARFE : SEASHSGHNFRBRDAERTHLENE—RAR. NTFREtaE, SRME/LEARMHIRY
&, BN SOT-23, WNFHHIE, HISHIEM SR/ AIRVHIAREEE,

2. 84S - ERERRATEMGS, HIR1BS107, ERHEALFRISEREERE. FR, WR/UTRINE TO-
92, WEMHSZRERATFHERERIRETZEE TO-92 BAEAHITSA,

3. IDF 84 : X7 MM 2K THOU FHI—T, BEREATFEDX T8 —RDIBERIENAL,
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4 B KRR, REATE 3 PRSI RRRE.
EREANAREFSIER I RE, RERBEET THILE 2R 388N TPR ;

1. B FREl, 0 (EREENEINFERE) X 1 (MERRIRNEIRFERE) o

2. X MR RFRE
3. Y R FERE
4. IFEAE  —TERE, WRZEN 0, UWME—RIFX—REH—RELR, WRHER 360, BLAE—T

REE—TENHD, XTRIEERLN—TR | THAARER 360 WHEEE—TE, RAZDE—TEEN
M CAD STEXFMER FRAARE, MRZEARE, WM E—REX—R94H IR S ERIET ; 21RZ
BERNELH, NahREestEarRERmL,

RARF—THR, HETEEEO, EENRE—TREASE—TRER, FRIFLERER.

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
"Capita
0 -0.5
0 -0.5
0 -2.5
0 -2.5 -0.5 180
02.5-0.50
0
0
0
0

' "5x8x10mm, upside down" MM 10

o O o+
v Ul o —H

0
0

2.5 0.5 180
0.50.50
0.580
-0.5 8 180
.END_ELECTRICAL

SIRBERTEN

EIBUAE, R RESMAXZI N, AR RE— 2RI IZEB AT SE IR B S FH R/ \HIRR
& TS

= E

SHREEX XA RP R RBEN—EER, WERAFP AR TRUERM L. FIf, WAsI%EEHEHETEAR
R ARURFLREMEE, FHERS AKFREBMES | LREFEEXRT RN —EEHME
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BEAEXN : B, KEISSESEEN, NRESEENE—ODIE, NHEENBESMBTIETRE X5
FBIERE T

pa

578 IDF XA RIS A FI P IR X BN ESIEE, BIN% AT R EEAENE .

NARSRGESRE

FREREWR P/ VTN RSRENE, B2, XEFRTHRITY MCAD RENKE—1RART, EEERT, FRiH
MEXMAPE—ENEX, EXAEEN  XEETERT MCAD REREE—ID, EBERT, MERRET
HAKRBIDNEEE PER R I —AY; IR HFHUNENS EEDHIHRE, K5 2EERAIR L,

5| BI75 RAIENL

TOIFIOAERI R R % SAE R RIS S A EARICES, XRUEHSE 7 IDF SuiHniESEFFEheIRE, T IDF
SHBRRT (X, V) RBE, FTLE IDF T ERERERNRREEXEER,

FESRTHRER idfcyl f idfrect EMHFE—THIM CAD BFHERNHERLIE, MEEADHZE (a) EE
ZEME I LEEE, (b) EEWASIZREE, CUEERZ, () BEEWESILZEEAER, ALAEREYL, (d) KFHE
SI&EIEAE, (o) KFEABILEITAE, () HRILIE, EE, (9 HHEAERRR, (h SRERHRAEILERE.
FERDEZR A B, TERBAEURET A 8L,

RY&®R

WS AR BRIV E T B E TEMF SIEFMIBRYIEZEE ., FEEERT, TWIRTHRISEREIFATI
AR e — S RIGINAE, HINERENBREAZERN LED SEER AT, EASZHIERT, BIERERILES
XEE, BRARFEERIZIEARENMERILE, E2HIERT, APUEEEN THERIIEEIFE W%
REBHIFAEF, PIRIEERSETNERERSET, EXFERT, NRASHEHFVIERTAHNRBIFIIRT, LM
WA RER BEERIT AN EREDIRE, IRDEARNINAIZRER, BLIMIRITHITERZE XE0T 8
KREMERLDBRRFRIME S, 28, NRMMEIRBGHE, (RAIMERGFIRER, NRERET REFHER, &
ALY RIFRILERTTHIS o

IDF joiBiET R
W SmaiT LE BFEBEhA R IDF midiniE, TERE .

1. idfcyl: SIB—TEEIKFARANEREFLE, FEEMHANERSL
2. idfrect: SIB—THEMANLAE, X TERAIMUE—THAS %A LARES
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3. dxf2idf: Y DXF {&TNHIE 4t 5547 IDF Toi4iniE

idfcyl
idfcyl 4REERZTTARIBAE,

% idfcyl #GAAR, RESH, BERITHNE—TERRBENEARREE .

idfeyl: ZEFERERERTHRINONE,
BIRIURK PRI EER,
KFEFHAEAUE—IRRAIRREAA.
BEERFAAIUEEES—IRAILIENL
AEEMEAR,

BWA
Bf7:mm, in (BXHE)
AV (EE)
Bl#A : X, R (MM, 2M)
{FBYEFR
FEIRE
WiF®
* KR
G -1
*% &Ml L, R (&, f)
Ak BIRKE
R (A * L idf SER)

AR
* (AT EREZ
HHEE | & HEE S
** QDEMEE|&ANEEANTRE
Rk TR ARG LMK EAREE

AILUBEEMSIT LR AERSECRINEIER. AP RAMEMSTFNRAGESRHEIERANERBE, TR
E—TERETREIHMASI%INE, AMA5I%:
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#!/bin/bash

# Generate a cylindrical IDF outline for test purposes

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

idfcyl - 1 > /dev/null << _EOF

mm

.8
55

O9OW o W oo XL

cylvmm_1R_D5_L8_Z3_WD0.8_P3.5.idf
_EOF

idfrect
idfrect HRAERTTEHIBNE,

Y idfrect FFAMIESHE, ERITHHERRANBARE

idfrect: ZEFERERTAIILE,
ZEHRIUREETE % (HA) HEMA

kLA,
mA
B 2R, BT (BXKIHET)
=E:
KE
2E

A KER 45 B, Atk

* FRNAEE Y, N (BI&BLRAD)
*h IR

** IKi%

MR (R *.idf %R)

NOTES:
e only required if chamfer = 0

R AR TR EXK

AILUEREMSIT LM AESSECRINEIER. AP AMEGSITFNRAER NI ZRAIERBIE, U
O EI AR RS | £ BAE
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#!/bin/bash

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

10

10

2

1

rectMM_10x10x2_C0.5.idf

_EOF

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

10

10

12

0

Y

0.8

6

rectLMM_10x10x12_D0.8_P6.0.idf
_EOF

dxf2idf
dxf2idf M DXF i#MEEIFE—T IDF Juid3244-

FAF8ETTAHOMER) DXF XA RIS 283044 LibreCAD KR, BURISERIENRAM,

Y dxf2idf FFAMEAESHY, TSRIHE—TEARANRARRE

dxf2idf : Wi2ReR A%, EAEINER M DXF S{FHelE IDF JTifniE .

A
DXF 3% : MiASE, Rl _.dxf_ %R
B 2K, B (EXREET)
JUAIRFR : ZRIER, tR#E IDF 3.O0hRME
BM 2 Fn  ARIBEMASH IDF 3. OkRALSE
BE  VIENFESE
ERR: PTEIEETEHEERINASER
IDF 4, ZE(TRME
ERER,
XS R, DA . idf_ £

AILUER BT LA AEAESSERIGIERNT £, AP AIMEMTT EFHRAERNEZHARERL
KE, THEMIEIZAM DXF X4 test.dxf GBI T —T 5 2XKEHHLAE :
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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 TEiEBN—4H IDF X ( .emn ) F1—77 IDF o434 ( .emp ) H=4—T VRML X4, ®JL A VRML
EEREE, THAPAREEFER MCAD HEMIERT, X TIHEENRGEZEN TN CEER, EREEASHNER
TEA idf2vrml SERET—TERER :

>, /1idf2vrml
% idf2vrml -f input_file.emn -s scale_factor {-k} {-d} {-z} {-d} {-z} {-m}
PR
-k: FTH KiCad REFHI VRML HH ; BRAKNZEN VRML
-d: IR EGABIERES iR
-z: IHESEEINERNER
-m:  FTENXTREESREIR &R AR B/,
FIFFE—T4t KiCad {ERMMER : idf2vrml -f input.emn -s 0.3937008 -k

idf2vrml TEFRBEIEFEZR emn XM OTHER_OUTLINE LA, RHIERIZSL{AHIEETE PCB
NOTE NEE ; ATHIASEREENEA KiCad SHRISE, EAEENHIKIEEXHMNSLEAE, XRE—
TR, HRIKER—TE=FM emn X, ZXEBLEBRBIRNEERA T — T4,
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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
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Default
Hotkey

Description

Switch to Inner layer 10

Switch to Inner layer 11

Switch to Inner layer 12

Switch to Inner layer 13

Switch to Inner layer 14

Switch to Inner layer 15

Switch to Inner layer 16

Switch to Inner layer 17

Switch to Inner layer 18

Switch to Inner layer 19

Switch to Inner layer 2

Switch to Inner layer 20

Switch to Inner layer 21

Switch to Inner layer 22

Switch to Inner layer 23

Switch to Inner layer 24

Switch to Inner layer 25



Action
Switch to Inner
layer 9

Switch to Next
Layer

Switch to Previous
Layer

Toggle Layer

Switch to
Component (F.Cu)
layer

Net Inspector
Local Ratsnest

Net Color Mode (3-
state)

Sketch Pads

Curved Ratsnest
Lines

Ratsnest Mode (3-
state)

Repair Board

Show Appearance
Manager

Show pad
numbers

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
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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
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Default
Hotkey

Ctrl

H

ctrl

A

~

Ctrl

Ctrl

Back

Cctrl

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 graphiclayer

Add aradial dimension

Draw a rectangle

Add arule area (keepout)

Set the coordinate origin point (anchor) of the footprint

Add a zone with the same settings as an existing zone

Add a text item

Add a wrapped text item

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
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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 EES

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

BT sh{FAITE 3D MR, IRIERDIUDIRARIFIRE P RER S0 FHEMIX LRE,

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 1mm
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 |+ Y View Back
View Bottom shift [+ z View Bottom
View Front Y View Front
View Left shift |+ X View Left
View Right X View Right
View Top z View Top

EH

DUITRFAERT KiCad HEFAIA, SIETE PCB HigsaT, RIERAIMUNEARFIREHT LREER B8 HUEIRF,

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 Sshift +
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
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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

Ctrl

ctrl

Ctrl

B

F3

+| F5

+ C

+ X

+ Space

+ D

+F

+ Alt +

Shift + F3

Ctrl

Ctrl

Ctrl

Ctrl

ctrl

Ctrl

+ Vv

+| 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

Show/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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