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Basic concepts and workflow
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First time setup

The first time you open KiCad, a Welcome window appears to guide you through the initial setup.

m 4 KiCad Setup oo X
Welcome to KiCad 10.0

KiCad is starting for the first time, or some of its configuration files are missing.

Let's take a moment to configure some basic settings. You can always modify these
settings later by opening the Preferences dialog.

For help, please visit docs.kicad.org

Mext = & Cancel

The next page asks you if you want to start with fresh preferences or if you want to import your settings
from an older version of KiCad.



m + KiCad Setup W X

Configuration

How would you like to configure KiCad?

Import settings from a previous version at:

e Start with default settings

< Back MNext = & Cancel

The next page asks you how you want to configure your symbol and footprint libraries. If you are setting up
KiCad for the very first time, you should select the first option, Start with the built-in KiCad libraries. This
initializes your library tables to include all of the libraries that come with KiCad.

If you have used an older version of KiCad and are updating it to the newest version, and therefore already
have a library setup that worked in the old version, you can instead the select the second option, Import
tables from the previous version. In this case, it is recommended to also select the option Migrate built-in
libraries to the latest version, which replaces references to the old-version built-in libraries with
references to the updated libraries.

You also have the option to start with no libraries and do all of the configuration yourself. Refer to the
Schematic Editor and PCB Editor documentation for details on how to manually configure libraries.

Depending on your system and how KiCad was installed, some options may not be available. KiCad may also
not be able to locate any libraries installed on your system. In this case, you should ensure you have installed
the libraries, or you can manually configure the libraries after completing setup.


file:///src/build/src/getting_started_in_kicad/eeschema/eeschema.html#managing-symbol-libraries
file:///src/build/src/getting_started_in_kicad/pcbnew/pcbnew.html#managing-footprint-libraries

NOTE On some systems the KiCad libraries are installed as a separate package.

FUABERXARIBERURTIRMERS, HRBRELZRUEMBFAARE. THRE THRIFRANIRIME:

Windows C:\Program Files\KiCad\10.0\share\kicad\template\

Linux /usr/share/kicad/template/
macOS /Applications/KiCad/KiCad.app/Contents/SharedSupport/template/
E -+ KiCad Setup oo

Libraries

KiCad comes with a large set of symbol and footprint libraries maintained by the KiCad librarian team.
You may also create your own libraries, and install third-party ones from the Plugin and Content
Manager or other sources.

Library tables are the configuration files which list the libraries to be loaded. Global libraries are
available in every project, and you may also add project-specific libraries if desired.

The following global library tables need to be created:

symbol library table
Footprint library table
Design Block library table

How would you like KiCad to create them?

® Start with the built-in KiCad libraries

W '-|| AL HIT-1N ires 1o thi ITe st Vi on {recomime ||||||'

Start with no libraries

The built-in library tables could not be found in the expected location. This usually means that
you have installed the KiCad software without also installing the libraries. You can proceed
with setup, but you will need to install the libraries separately in order for them to be
available.

< Back Mext = & Cancel

The last page asks you whether you want to automatically check for updates to the KiCad application and to
third-party packages you may have installed through KiCad’s Plugin and Content Manager (plugins, themes,
libraries, etc.).



On Windows, you also have the option to enable anonymous crash reporting, which helps the KiCad team
diagnose and fix critical issues in the application.

m + KiCad Setup W X

Updates & Privacy

Updates

Allow connections to the Internet to check for updated versions of KiCad and packages
installed through the Plugin and Content Manager?

v Check for KiCad updates on startup

v Check for package updates on startup

< Back Finish & Cancel
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Opening KiCad will bring up the Project Manager. To create a new project:

1. Click File - New Project
2. Select the Default project template and click OK.

3. Browse to the location where you want to save your project, and give your project a name, such as
getting-started.

4. Make sure the Create a new folder for the project checkbox is ticked.

5. Click Save.

This will create your project files in a new subfolder with the same name as your project.

m 2 getting-started-v10 — KiCad 10.0 oA X

File Edit View Tools Preferences Help
E_ Project Files
v E getting-started-v10.kicad_pro
> [ getting-started-v10-hackups

Schematic Editor
Edit the project schematic

' getting-started-v10.kicad_pcb
..!" getting-started-v10.kicad_sch

Symbol Editor
Edit global and/or project schematic symbol libraries

PCB Editor
Edit the project PCB design

20 e

Footprint Editor
Edit globol and/or project PCB footprint libraries

Gerber Viewer
Preview Gerber files

Image Converter
Convert bitmap images to schematic symbols or PCEB footprints

Calculator Tools
Show tools for calculating resistance, current capacity, etc.

Drawing Sheet Editor
Edit drawing sheet borders and title blocks for use in schematics and PCB designs

Plugin and Content Manager
Manage downloadable packages from KiCad and 3rd party repositories

D)o ol 3 8 Y o

Project: fhome/grahamy/...-started-v10.kicad_pro Q

TEB, IRXABERIE THIBTNXMG, BE—THE®A .kicad_pro ITEXH, —THERA
.kicad_sch HIRIBESH, UKR—THERA .kicad_pcb RIBEEIRI G, XEXHEHSIMNIELZ—T%4
o

There may also be a -backups directory: KiCad can automatically create backups of your project when you
save and when there are unsaved changes after several seconds of inactivity. The backup settings are
configurable by going to Preferences - Preferences — Common - Project Backup.

NOTE FHRFR EEE P RE SR FERECE THENE, XS HEAERIIAEA T ET,

NOTE £ macOS t, RIFZEFHEENTF KiCad HEH, Ik MIFEE &8,
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EIREONEGN, B ERArLE) KiCad IZEMNSMIE, BiiXE T EBNEMNITHLEINEPRIEXIRIT
Xt (FRIEEIZ PCB) . BT IHRIEERERR.
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Tutorial part 2: schematic

Schematic editor basics

RERIEE B, AP RIEAARREH N, AERRES f /2 #THECRI4E ). EiCARMA
FRIESAN, NEBEMRES, EHESSTMER  SREH AT LR - MHeE.. - BIRAmERIR Hie
=1

NOTE 7£ macOS &+, RIFSBEWHEENMNT KiCad EEd, MIE MFRE 8.

BUAMBERT, KiCad BRAT—T%75 SN ONISSXFANBIRLE. ERIZIEE, BAFPBRASGE N, &
IR ENBHEIRE PR, XEFRXITRLRFEROMIE, XTHERAIEN, BIFZHEF—BEIRTE
MESRNECREA. NERBIRREEMIARXIGHTHANLE ) RGBT LARETR, BESR
MfRERRIF IR E P ZINEE.

_;L— * Preferences v oA X
common Pan and Zoom
Mouse and Touchpad
SpaceMouse Center and warp cursor on zoom Automatically pan while moving object
Hotkeys Use zoom acceleration
Version Control Zoom speed: Automatic Auto panspeed: === )
> Symbol Editor
> Schematic Editor
> Footprint Editor L s
> PCB Editor Left button drag: Drag selected objects; otherwise draw selection rectangle ~~
> 3D Viewer
> Gerber Viewer Middle button drag: Pan e
> Drawing Sheet Editor
Packages and Updates Right button drag: Pan s
Plugins )
Pan on mouse movementwith key:  MNone v

Maintenance

scroll Gestures

Vertical touchpad or scroll wheel movement: Reset to Mouse Defaults

~ ol shift Al

Zoom: O] Reverse Reset to Trackpad Defaults
Pan up/down: O]

Pan left/right: (O] Reverse

Pan left/right with horizontal movement

Reset Mouse and Touchpad to Defaults  Open Preferences Directory ® Cancel v 0K

RIEEwERFELNNIEEZESEANETRE, FRAMNIE=ESATHRERERNIE,
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Some toolbar buttons have a small triangle in the bottom right corner /—/ . The triangle
4

indicates that the button has an expanding palette containing several related tools, for

NOTE example different kinds of labels. To select an alternate tool, click and hold on the button
until the palette appears, then click on the alternate tool. Another way to use the palettes
is to click on the button and drag to the left until the palette appears, then release the
mouse button when the desired tool is highlighted.

KiCad FHIASH T EE . BNRIARER, BLALEEHRER, SSEFGRER, EaE 58 - FUHR
R PERTLERIFSE SN SRR EiRhH T,
Schematic sheet setup

ELFIREEFREAANAE, SNREBENEASHTIRE, < XH - THRE, AREE—TRENE
H, MRFRAVE, NEFRBEK.

:,!-; »* Page Settings WA X
Paper Drawing Sheet
Size: .
File: [
B11x17in '
Orientation: Title Block
Landscape W

Number of sheets: 1 Sheet number: 1

Iht Issue Date: | 2026-03-12 <<< 03/12/2026 v Export to other sheets

eigh
vidth ) Revision: 0 Export to other sheets
Title: Getting Started in KiCad 1 0.D| Export to other sheets

Export to other sheets
Company: Export to other sheets
Preview
Comment1: Export to other sheets
Comment2: Export to other sheets
Comment3: Export to other sheets
Comment4: Export to other sheets
Comment5: Export to other sheets
Comment6: Export to other sheets
""" - Comment7: Export to other sheets
Comment&: Export to other sheets
Comment3: Export to other sheets
& Cancel v OK

Adding symbols to the schematic

HREERRMN—LRS, FRsFRE. REBOANK RIS fﬁ%ﬂb—é@}'ﬁ AR, FITT RERS XA
1o

ERERSIEES L T TANMS ENERISHNTARS. ERNRFNERTH. —RENEMERRSHE
Device FEH#LE], KERIRE, W1—THIER LED, RIRBFEEMESHE],
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B TRNE Device FE, BFE, FHik#F LED fi5. R BE, REERARE, SZHSHRAREER,

-é-: 4 Choose Symbol (20723 items loaded) T
Q, Filter L

Item Description
L
Lamp
Lamp_Flash
Lamp_Neon L E D
LED_45deq

LED_45deg_Filled

LED_ABGR
LED_ABRG I -/I -/
LED_AGBR

LED_AGRB
LED_ARBG No default footprint v

LED_ARGB
LED_BAGR
LED_BARG
LED_BGAR
LED BGKR

LED

Keywords: LED diode

Reference D?
Footprint

Datasheet

Place repeated copies ~| Place all units & Cancel + 0K

BTR, WN—TIRREMR, BRRSERESR, EXXRZNBEIEINSHTEERmA R KIER—TEME, [,
ERLIFE Device kR, R IR&ERE—T IEC RAUSHIEFREIERIS, WFEIRX ANSI KIBAFERISHAF, 1
BT RS f15, ERE—THEMNSHNERNNRIREE S,

RiE, AIM—THMAPLEDHE, Device BEE—THEM Battery_Cell £S5,

14



D1
"" BT1 LED R1
T Battery_Cell ZIQ_@ R_US

Selecting and moving objects

BTR, RREERR, NNSRILEMAIEERZER, SOMNBTERE TS, REBMIEETCRTRE—F
B%O

"" BT1
T Battery_Cell

% R_US
I LED
7 KiCad 1, %% TRAFHEREH, BUREWROATETARE, #EIRELLMTRMENRMAT

8, RItERLIETREEMLRIEIENTER ((esc ) IRTAMITEESRH e BRIEREAERTEEL,

FILLEIET  shift +BE REAERFEFRMEZINR, JETET ctrl + shift +8F (macOS ;| d + shift + 8
&) RBRWR, KTRILUETRT corl +8E (mac0S @ | od +83 ) KENPRIMERNERIATS,

fesnEFEthE RN ; NEBIAHM ISR T ERERETENNSR, MMARIEEN R BUERE D HRIEEFIESD
EIFIITER,  shift |, Ctrl + shift ((cnd + shift ), ] cerl ((cnd ) HAJIRIMEENIR IR —REM, DHIMEREPIEM,
BB,

15



IR, AMERETRS (BdRERSIRAR) IERRISFHN—TNAFRMAERRSHEMED (BIR
HXA) o BREFR—TUAFERE, ATIHEREREBTIMERIA, MAERTFRISHEMERD.

B o ABENERRITR, & R AIDESE, o FRREER (1)) MARATEMNR. MTFEMRERNRS,
¢ F v FHTHEMEREN, ENTERESLANNS, o BORNSHRRSLER, M v BHRSHE TS,
EERIIEREILIA  vel | H2HHIER.

Wiring the schematic

NS5 TEENER, ZREIERER, BREBAERR, A5 ESHSEUBRLEE, [REaM
T B EK RINSL %50 / . SEARER v . REHRBRBEMRUTREH S, BIRENSEIHNERNEER
BT, BT Esc BiSEUHEHIS 4.

A—MAENES LS EREEREEE—TREENS B L, BRAMETHENE, RRAIUMNZIEFRES S,
REiZ5 IS B RE S 4.

R1
R_US

+ BT1
Battery_Cell

N LED

BTR, AREEDRNRFASRNNTS, SRAEIHF—THENRIEETSETREX LRE, EXLERISEX
RRIPEEA 1B,

£ Power FISEHIRMET ZMEFNMMATS, R, RNXEFSE-—TRELST | [RE RNBFRFGTS L1 JT_
SRR P REEHE, IXITsEH ERERTS WHEE, ENERESRRNSHNSE,

WII—T VCC RSHI—T GND 75, AEASLNTITERRREH,
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Finally, add a label to the wire between the LED and resistor. Again, this may not be necessary in a simple
circuit, but it is good practice to label important nets. Click the Place Net Labels button _A_ in the right
toolbar ( L ), type a label name ( 1led ), and place the label into the schematic so that the square attachment
point overlaps with the wire. Rotate and align the label as necessary.

VCC

1

R1
R_US

+ BT
= Battery_Cell

led

-

GND

BIR, ARGRENRRMSESERTE—EN, EXTREENEL, H—T GNDfISHFRICH led MSLNT
SMAENSEER, ESESLSeiEMhEEER,

Annotation, symbol properties, and footprints
s Az 3
BTRSHHEENEDR— TSNS, X TEEBEI TR,

RAMBRT, FSERMINREENSEMETINE, AETAN TR S0 RIERE ARAMEsEY

s
HEo

17



SRERIERPR %E,EﬂM@%E%IEE¢WE€ﬁEHﬁ%ﬁ%&E(gg)Nﬁ%ﬁﬁ%ﬂ%ﬁﬁé
T,
Symbol properties

BTR, EASTRANEE, &% LED, AREE, FEERME.. (). ITIEYEA—TLSRI LED, i
BUY & PR 46, T—TEENIREZES, EXEE L LED fEHNEHRSIRESEY. T8, IUAEST
RSHRBIERRIRRIENIS,

X T IRHER—T 3V A0, PrLUR BT1 M {8 FEXSR 3V, SSEMEMNENRD k.

Footprint assignment

BE, SETHAHEE—THR, XEXTETTAIEEES PCB £, AERSME 7THE, ENFZTHR
W, BEMORENEE, FIAPREREELEN—T,
ﬁﬂﬁﬁ%ﬁ%%ﬁi,@ﬁ—ﬁﬁ@ﬁﬁ%é@%ﬁ%ﬁmlﬁ,ﬁim%12&ﬁﬂ5ﬁﬁo

ZEOEMERIL TR ARERE, PEERERREETHNAS, IAXERSERNOIEE. ANEEER
AREERIMERT SR ENIR, BARTRHSHRHER, BEPEERPERZMNS, REEANESTREFRE
HUFIE, ATHRRIVHER EEMmeRE, RIRMEHER,

‘ﬁ b4 Assign Footprints v X

File Edit Preferences Help

= R - D % ¥ | Footprint Filters:

Footprint Libraries Symbol : Footprint Assignments Filtered Footprints
Package_T0_SOT_SMD 1 BT1 - 3V : Battery:BatteryHolder_Keystor 4 Resistor_THT:R_Axial _DIN@204_L3.6mm_D1.6mm_P5.@8mm_Vertical
Package_TO_SOT_THT 2 D1 - red : LED_THT:LED_DS5.@mm 5 Resistor THT:R_Axial DIN@2@4_L3.6mm_D1.6mm_P7.62mm_Horizont
Potentiometer_SMD - 1k : Resistor_THT:R_Axial_DIN@3@9 6 Resistor_THT:R_Axial_DIN@2@7_L6.3mm_D2.5mm_P2.54mm_Vertical
Potentiometer_THT 7 Resistor_THT:R_Axial_DIN@2@7_L6.3mm_D2.5mm_P5.@8mm_Vertical
Relay_SMD 8 Resistor THT:R_Axial DIN@2@7_L6.3mm_D2.5mm_P7.62mm_Horizont
Relay_THT 9 Resistor_THT:R_Axial_DIN@2@7_L6.3mm_D2.5mm_P1@.16mm_Horizon
Resistor_SMD 10 Resistor_THT:R_Axial DIN®@2@7_L6E.3mm_D2.5mm_P15.24mm_Horizon
11 Resistor THT:R_Axial_DIND3@9_L9.0mm_D3.2nm_P2.54mm Vertical
RF 12 Resistor_THT:R_Axial _DIN®3@9_LS.@mm_D3.2mm_P5.08mm_Vertical
RF_Antenna Resistor THT:R_Axial_DIN@3@9_L9.@mm_D3.2mm_P12.7@mm_Horizo
RF_Converter 14 Resistor_THT:R_Axial DIN@3@9_LS.@mm_D3.2mm_P15.24mm_Horizon
RF_GPS 15 Resistor_THT:R_Axial DIN®3@9_L9.@mm_D3.2mm_P2@.32mm_Horizon
RF_GSM 16 Resistor_THT:R_Axial_DIN@3@9_L9.@mm_D3.2mm_P25.48mm_Horizon
RF_Mini-Circuits 17 Resistor_THT:R_Axial DIN@411_LS.9mm_D3.6mm_P5.@8mm_Vertical
RF_Module 18 Resistor_THT:R_Axial DIN®411_L9.9mm_D3.6mm_P7.62mm_Vertical
RF_Shielding 19 Resistor_THT:R_Axial_DIN@411_L9.9mm_D3.6mm_P12.78mm_Horizon
RF_WiFi 20 Resistor_THT:R_Axial DIN@411_LS.9mm_D3.6mm_P15.24mm_Horizon
Rotary_Encoder 21 Resistor_THT:R_Axial DIN@411_L9.9mm_D3.6mm_P2@.32mm_Horizon
SEensor 22 Resistor_THT:R_Axial_DIN@411_L9.9mm_D3.6mm_P25.48mm_Horizon

Sensor_Audio 23 Resistor_THT:R_Axial DIN®@414_L11.Smm_D4.5mm_P5.@8mm_Vertica

Filtér:e’d’ By K%ﬁi’ds(&*}, Pin Count (2), Library (Resistor_THT): 88 matching footprints T ' T e
Description: Resistor, Axial DIND309 series, Axial, Horizontal, pin pitch=12.7mm, 0.5W = 1/2W, length*diameter=9*3.2mm"2, http://cdn-reichelt.de/documents/datenblatt/B400/1_4W%23YAG.pdf; Keywords:
Library location: ${KICAD8_FOOTPRINT_DIR}/Resistor_THT.pretty

Apply, Save Schematic & Continue © Cancel ~ 0K

KiCad FEETHZHE, AHERNEIRRH T /IMAEREEIESA XS AERIEE,

Footprint Filters: 1

o« BEMNRE | ATWEINUES TRSTEXNFLS. P, — T EERARTSTESEXRET
SOIC 1 DIP $13£H0i 888, HRTXLERIE XM LR PTRERA T T /A8, FHTERLND S T R L5 o]
HERIRAM,
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PIBIYRER | en) 105 | HDEURYE, FRIMSVE 8 TEIMMAISTRER 8 T5IMIORE, ST HLH/LFLREM
B,

. Ei@ﬁ’\]?ﬁ%ﬂ}’ﬁﬁﬁﬁfﬂ’ﬁﬁo BEFE ARt | RERMEEPREESERTE, RABMERTESS
IERRRUEER, XTIHRESRWEEH. BEER T, RFERXTRHERNAISHES, BRERRER,

o NANETRIEIESAEP X ARNCRHIEE, HHERZER, X TiHESREER,

{ERmiEd, T LEAEENDITHRIETETRNIR, STRSNNAEERBIIETRS, BIEPIIFERRT
5, REEASIFREERNATEE, YETHEIEANS. TRIFEERNDIRE, <R Bk,

fFBIs pa) ESES

BT1 Battery:BatteryHolder_Keystone_1058_1x2032

D1 LED_THT :LED_D5 . Omm

R1 Resistor_THT:R_Axial_DINO0309_L9.0mm_D3.2mm_P12.70mm_Horizontal

EHERMSEAIUNEEE | Hh—MAEREBEINSBEEO. BXERIENESER, BEH Fil

Electrical rules check

REEHHE THRE—FENRICER SR, KiCad WESMANIESR (ERC) TEMRFEEEPHNZTREEST
{E, EEALME—LERABERRM, RERNEIH. mTHRREGLERE—EREREALEEAHE, BE
RN E—EHMER, URSRINERNMERETIERT, BEFRSANNTRIRAFRETERE, B
8] Xt - [RIEEIRE... - BSHN - SREEEE, THEmER, RFEDIT ERC

BT R ETES T E4=H ERC 24 ( EE) , ARERE BITERC, BTRESMNEE,

BMEEX T EEMNREED, KiCad &MY M TEENEIR, XEHIRIIE ERCHOF, FkERREETDHIE
MAIE, 7£ ERC BOFER—THIR, MSEREMENAEk,
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file:///src/build/src/getting_started_in_kicad/eeschema/eeschema.html#assigning-footprints

-.c.’? £ Electrical Rules Checker o M

Violations (2) ' Ignored Tests (4)

~ Error: Input Power pin not driven by any Output Power pins
Symbol #PWRO1 Pin 1 [Power input, Line]

~ Error: Input Power pin not driven by any Output Power pins
symbol #PWR02 Pin 1 [Power input, Line]

Show: || All “Errors € @ warnings @) Exclusions Save...

Delete Marker Delete All Markers Close Run ERC
LB T AR R EEREREERIERTIEMNTAHRIEETEMER, A, HTESE—DF 2 ERC IR
&, BEBRRELENNHE, BEESAEXESFNT R, BMEE(IARERRITEIR,

EX#E R T, KiCad ¥ vCC 1 GND MRS "4 A BBIRS | B B ST KBRS Bz, X2— T8N
KiCad ERC $8iR, HERSHIRENBE—THRH LS M, WBEIEATERENGEE, ER—MLELE ; &N KiCad A
FZREERBIIEE, IWARIE, VCC Al GND EARHEMIEN, BENEEREESBEBET.
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VCC

PWR_FLAG O—e

.
=~

+ BT1

I
led

PWR_FLAG O—T N

GND

£ Power RIBEPRE—TIFHN PWR_FLAG T2, AFERRX T8, f:.ti)i KiCad 1X LEM L& KR _E R #IREIHT,
X TRIS IR veC 1 GND MILE L, ABREFE(T ERC, X ERC EEMEEEMERE, FREEFTER T .

Bill of materials
BE—S2a%N, EER—DFE TIRhFE T BOM, S TH - £ BOM...

X symbol Fields Table v oA X
Field BOM Name Incl.. Group... Edit Export

Reference Reference I

Field delimiter: Output file: = ${PROJECTNAME}.csv ]
Value Value P HPRO) .
Footprint Footprint String delimiter: =
Datasheet Datasheet Preview: =
atashee atashee v 2

Reference delimiter: | , "Reference” Sty "Value","DNP", "Exclude from BOM","Exclude from Bnard ,"Footprint”, "Datasheet”
Description Description TRETD "BT1" “Eattery EatteryHoldEr Keystnne 1058_1x2032"

ange delimiter: - .
$QUANTITY} Qy 9 D1 LED_THT:LED_DS. omm" )

(s “R1°, | “Resi5toT_THT:R_Axial DING309_L9.0mm_D3.2mn_P12.70mm_Horizontal®,""

${ITEM_NUMBER}  # P

${ONP} DNP Keep line breaks

${EXCLUDE_FROM_B! Exclude from BOM
Exclude from Board

Qe®
[GEGNG]

Format presets;

asv v

+s .

View presets:

Default Editing v

Schematic variants:

+/#]B L - Export Apply, Save Schematic & Continue © Cancel + 0K

KiCad 12t 7 —THF BOM SHNEFRAFRE, LA &8 20FHREES HNASTHEURSSHD
HH, FHre Bl ENFPEEERHETN.
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B, BARBERMIZZEE, EMAUETRERTEINGESENABHERBNE, £ SHEN-FHEEHHX
fF, REET S R,

R FRARERIFR, BOM N0 FEFITR.

A | e8| c | D [ e] F |
_ 1 |Reference ‘alue Datasheet Footprint Qty DNP
2 |BT1 v - Battery:BatteryHolder_Keystone_1058_1x2032 1
_3 D1 red - LED _THT:LED_D5.0mm 1
4 |R1 1k - Resistor THT:R_Axial DINO309 19.0mm_D3.2mm_P12.70mm_Horizontal 1
[ =
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Tutorial part 3: circuit board

FRIEETEMRE, BRSO PCB fFigss, FILUBIE RE PCB fRiEaIR AT BRI,

PCB editor basics
PCB 4B hISIS RIEEHIESER : AR RIGRIEN TR, BRES f /| 2 S

PCB RiEmRMNTBEN R —REM, FEXBERITERR, CANTEEZEEMIRFINETER, IiESEMM
. 37l EENXTELERT EREI%R, BMALNTIERESTIRITPCBHIER,

Some toolbar buttons have a small triangle in the bottom right corner /—/ . The triangle
4

indicates that the button has an expanding palette containing several related tools, for

NOTE example different kinds of dimensions. To select an alternate tool, click and hold on the
button until the palette appears, then click on the alternate tool. Another way to use the
palettes is to click on the button and drag to the left until the palette appears, then release
the mouse button when the desired tool is highlighted.

RAMNEAMNERIIEREFESR. AMERATHE PCB B, WRMOMENTIMY., BEefERE, 8dRE
EHIRFF AN E G E,

EANENR FTERERF RS, ERLUEANERASMEIN PCB WRIVER, XN FAERBHNMREREREERN
MBREMR.

Board setup and stackup

FIRITEERRA, FIRETEA), HERBEPRNEE. Rf XE¢ - THRE..., AEEE—T5ENE
KRS, FmABR. TR,
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l b4 Page Settings oA X

Paper Drawing Sheet

Size:
ARB.S5x11in e

File: [ ]

Orientation: Title Block
Landscape W

Issue Date: | 2026-03-11 <<< | 03/12/2026 v
Revision: 0
Title: Getting Started in KiCad 10.0

Company:

Preview

Comment1:

Comment2:

Comment3:

Comment4:

Comments:

Commenté:

Comment7:

Commente:

CommentS:

& Cancel v DK

BETOR, #A N - BEERIGE..., EXUFHE PCB, REEMNIRERERE, B PCBIFAMLERENNRE (MU
RENNERE) , DR, Flnfns&ihd AR T EEE,

EREER, FIFRERIGEGON RERER - VEER J1H, TAEEF, [YHENHREE, 2, BEEERM
TEAREREEZNMRE,
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. -

~ Board Stackup

Board Editor Layers

Physical Stackup

v Te

Board Finish
Solder Mask/Paste
Zone Hatch Offsets
Xt & Graphics
Defaults
Formatting

Text Variables

~ Design Rules

Constraints
Pre-defined Sizes
Teardrops
Length-tuning Patterns
Tuning Profiles

Net Classes
Component Classes
Custom Rules

Violation Severity

“ Board Data

Embedded Files

Copper layers: 2 v

Layer

Id Type

= FSilkscreen Top Silk Screen

F.Paste Top Solder Paste

= FMask Top Solder Mask
F.Cu Copper

= Dielectric1 | Core v
B.Cu Copper

mmm B Mask Bottom Solder Mask
B.Paste Bottom Solder Paste

Silkscreen Bottom Silk Screen

Board thickness from stackup: 1.6 mm

Import Settings from Another Board...

Board Setup

Impedance controlled

Material Thickness

Not specified

Not specified 0.01 mm
0.035 mm

FR4 .| 1.51Tmm
0.035 mm

Not specified 0.01 mm

Not specified

Adjust Dielectric Thickness

Add Dielectric Layer...

) Color

Wl Not specified

Wl Not specified

Wl Not specified

W Not specified

Wl Not specified

© Cancel

Loss Tan

0.02

Export to Clipboard

~ 0K

BTk, AT - YR TE, XTHE EMIREAEERIZTHPNERSERE T BE/RTTAN, BAE

FMMENMS, RIMERER, A,

HeEfE PCB IITEBAIHIEM,

R ~

~ Board Stackup

Board Editor Layers
Physical Stackup
Board Finish

Solder Mask/Paste
Zone Hatch Offsets

~  Text & Graphics

Defaults
Formatting
Text Variables

~ Design Rules

Pre-defined Sizes
Teardrops
Length-tuning Patterns
Tuning Profiles

Net Classes
Component Classes
Custom Rules

Violation Severity

~ Board Data

Embedded Files

NXE Y RWE G 8

uVias

X X

Silk

Import Settings from Another Board...

25

Minimum clearance:

Minimum track width:

Minimum connection width:

Minimum annular width:
Minimum via diameter:
Copper to hole clearance:

Copper to edge clearance:

Minimum drill size:

Hole to hole clearance:

Minimum uVia diameter:

Minimum uVia hole:

Minimum item clearance:
Minimum text height:

Minimum text thickness:

0.2

0.1

0.5

0.25

0.5

0.3

0.25

0.2

0.1

0.8

0.08

Board Setup

Arc/Circle Approximations

mm Maximum allowed deviation:

Note: zone filling can be slow when < 0.005 mm.

mm Zone Fill Strategy

mim L

Allow fillets/chamfers cutside zone outline

E Minimum thermal relief spoke count: | 2

mm Length Tuning

Include stackup height in track length calculations

mm

0.005

© cancel

WF—TEIENTIERG, NiZiRE PCB T KAE/IRIZE XL, X

~ 0K



RE, I AN - PGS TiE. MEERSIFTEMLEBERBII—EIZITIN, HWIESIL Ti&t e TS
KHNZHHAN, HAVPSMBDEREZTMEE (MEHAIEREERESRTOREIMEE) .

. * Board Setup Voo
~ Board Stackup Netclasses

Board Editor Layers Name Clearance Track Width Via Size Via Hole uVia Size uVia Hole DP Width DP Gap

Physical Stackup
peiwi—Jozmm — oamn — som— snm —Josnn — oim Dz —_asmn |
Board Finish

solder Mask/Paste
Zone Hatch Offsets
~ Text & Graphics
Defaults
Formatting
Text Variables
~ DesignRules
Constraints
Pre-defined Sizes

Teardrops )
Length-tuning Patterns —
: ) + (T4 L Set color to transparent to use layer default color. Import colors from sche matic
Tuning Profiles
Net Classes
Netclass Assignments
Component Classes
Pattern Net Class
Custom Rules
Violation Severity
~ Board Data
Embedded Files =
+ |§
Import Settings from Another Board... © Cancel " OK

MEAMEENEEAIMEIRTEETEIRTFNEE, BHEERMLE, RATIHRE T —MENEENNEIR
THIM BTS2,

In this design, no net classes are specified, so all nets will belong to the Default net class. A single net class
is acceptable for this project, but other designs may have multiple net classes, each with different design
rules. For example a board might have a High Current netclass with wide tracks, or a 50 ohm netclass with
specific width and clearance rules for 50 ohm controlled-impedance tracks.

This project has relatively few components and is not space constrained, so we can be generous with track
sizing. Larger tracks can carry more current and are more mechanically robust. Increase the Default net
class’s Track Width from 0.2 mm to 0.4 mm. When we route tracks, they will automatically have a width of
0.4 mm.

Importing changes from schematic

REEBZRH, BHRPEIEEATH. ENREETSATHBNGRD, ot TR - MREEEH
, SR s, mmﬂsergl,aff‘;tﬁﬁ—’\rﬁ@ﬂgﬂo

PRI BRANSE BOPHER, HEPSiiREERHN =TT RRIBIRRR L, R EMPCB, XM,
AERTEMRNEX=THR, S THRENTFEMIRAMENTESHNE
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. * Update PCBE from Schematic
Options
() Re-link footprints to schematic symbols based on their reference designators

Group footprints based on symbol group

Update Footprints
Replace footprints with those specified by symbaols

Delete footprints with no symbols

Override locks

Update Fields
Update footprint fields from symbols

Remove footprint fields not found in symbols

Changes to Be Applied

Processing symbol 'BT1:Battery:BatteryHolder_Keystone_1058_1x2032".
Processing symbol 'D1:LED_THT:LED_D5.0mm’".

Processing symbol 'R1:Resistor_THT:R_Axial_DINO309_L9.0mm_D3.2mm_P12.70mm_Horizontal'.

Add BT1 (footprint 'Battery:BatteryHolder_Keystone_1058_1x2032").
Add D1 (footprint 'LED_THT:LED_D5.0mm’).

Add R1 (footprint 'Resistor_THT:R_Axial_DIN0309_LS.0mm_D3.2mm_P12.70mm_Horizontal').

Total warnings: 0, errors: 0.

Show: (v All & Errors ) (@ warnings €)) (v Actions

27
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Infos Save...
Close Update PCB



7E KiCad ¥, iRIBFIEENT{LER PCB 2— T FEMTRE | it E REAMESRIRRIEENISSCRES PCB, 2
REFEFIZER, 1&iTEDIVER MNFREEEH PCB T ERRSREENGBNEY,

Drawing a board outline

MIEX =T BEHNERF T, BREERASTYEHEN, WIE Edge.Cuts B EB—TRATIAERE X &
B&HR.

FIEARIIS RS HI R BHIRIE B S RREMRN, SHALIREZSERR TR, EEH L HRMmE RS
PR 1 B2, REATLUTRERERSAIRNS,

an T -1

I 1.0000 mm ({39.37 mils)
|




Bt Edge.Cuts ELLH], BREAMMNNERNERE"EI-+<HH Edge.Cuts, EFRAMNTE=HrEEIR

B /. Bl B Q). 2k ). NEREE -, RENNES) BAIRATEIRIE ; E—HNEX
EREXFE— T FERMASTA

Appearance

Layers Objects Nets

HBErcu
[ Jeo )X
B © rAdhesive
B © B.Adhesive
B © rPraste
B © B.Paste

© Fsilkscreen

& Bsilkscreen
B © rvask
B © B.Mask
& UserDrawings
B © usercomments
@ UserEcol
@ UserEco2
& Edge.Cuts
B © Margin
B & r.courtyard

M B ronrtuard

-

dE NN\ |Zmh o & Lt X~

The board outline should look like this:
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The lighter grey color inside the outline indicates the interior of the board.

Placing footprints
TR T — 5 SRR F R, —Mskit, EEMHENE/TERER

o BENKARENEMERMIINER, WERSR. ERNSIREMTX,

o —ETATRERERERESSENEENRNE, SKEANIDAMEX ICEIRE M, BURFIRITTHNIZEH
FF .
NFPRETHEHE—T9OE (MREXTEENEH, WAEERT) . ERERT, BEZEAMNEER
Xo
Otherwise components should be positioned for ease of routing. Connected components should
generally be close together, and arranged to minimize routing complexity. The ratsnest (the thin lines

indicating connections between pads) is useful for determining how best position footprints relative to
other footprints.




AERERTR, HE—RREBREEMATERAIREES,

Start by moving the battery holder BT1 onto the back side of the board. Click it to select it, then press u to
move it. Press F | to flip it to the opposite side, then click to place it. It now appears mirrored and its pads

have changed from red to blue.

FE/Y PCB EERRMIRFRUEEER, Aitt, BERERIIREMAR), SERZHR8RN.

57 PCB EHE—THI/MNAE, AANERNEREFHNERET. ERANBREHAREFR, F.Cu (EHEE) E
FHMBERLEH, M B.Cu (BHEM) LNIMBERES,

Now place the other two components. One at a time, select each component, then move and rotate it with

M and R .The thin lines between pads are called ratsnest lines; they indicate connections in the schematic
that you have not yet created in the PCB. Watch the ratsnest lines between each pad to choose the simplest
arrangement of components; a good arrangement will leave the lines untangled, which means it will be easy
to route the tracks between pads. One possible arrangement is shown in the screenshot below.
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Routing tracks
TG, BT RERMBRSISEEEEER,

B—RELINERBRMIEESH], RIEE SN EREEE" SRR EEER R F.Cuo

mEANTIEEZHH ?Eé%/—/ FIRT x|, =i D1 B led BEHFMFFBRIRZHE, A, k&L (ratsnest
line ) 87" R1 M led BEEFAERMEIEE, RIS ZIEE2LLHEERTIEENESL, REE _TIIREE,
ELETR,. BFREBEILESE, led 5IHIZEIMN YEIYARABE T,
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W&, 7 BT1 A1 D1 BY GND BB E)4ahl—%EL, MERIRESEMN BT1 BEFIR, &F=, =i BT1 1BE
&, SENEBMURR B.Cu, 5F D1 1BELFEREL,

2 BT1 MREMREFELZNMITRBRNES, E D1 AEFLRE A LUEER BRI EEMSEENELZL, BfLER
RIMZEREEZEN—MSGR. EAFR, D1 BHEEREE ELN—T4, EREUIRERATERDEEIRER
HIEL,

A—MBEREENTSTERAE L. FEEBIREHEN BT1 Y VCC B2 FFiBfhtk, & v H7E BT1 f R1 ZER
&, AT, FAENEURE F.Cu, BIRE R1 B VCC 1RE TR EIRITERRIML,
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Ex—RE, FANEERERLT. XTUETEETOL FHNRSRERMA, EhREmEIMEnE s
0
Placing copper zones

WXINBIEFERXMEHRERXIR, XEXIRZENERDRTFRA—MEHERTR, FEFTRFHEAMREHIY
R HXIERATEMNRREE, HACIHRERERBRESEEE,

FEREIRESFRIN—T GND X3, FERURAIESRE, RentANTEZTR RINRFRKIE iz E i
PCB LB XISHE—TH,

In the Copper Zone Properties dialog that appears, select the GND net from the Net name dropdown and
make sure that the B.Cu layer is selected. Click OK, then click to place the other three corners of the zone.
Double click when placing the last corner to complete the zone.




BENEEEEA LER, EEMERER—BRNSERE, RZBGERAREREABESER, B WE -
RFEMABRXIE (8 ) RIEFREE, LA, fEERNBBEET, BEHAREES VCC I led FEMEL, BHRIA

B, ESXBILHIR GND ELEE, FEIHNKIELS GND BEEE, XL NHELRHRIER (Thermal
Relief) , BIWEREEZTEE, MERENREMEEIREIUABRRBEXEEPHITIES,
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fEKiCad B2, HHE—REFISSAERET, NBNERARIEEN, BINASRENET, BHEELFNERN
=T DRC ETREMIRTS, TEMR fISHHET 2Bl BRERBITRISEENHI.

B, £—TH5 E’Jﬁi‘ﬁixi'i'q:' BRI AREEEMAN R, AMEREMIERZ EH RETMED
57 BEHPR AN, o BRETEEHNAER, BRSRBEERNSIERENRTSEHERER AN,

BRI ME A EREER, IEEHNE BRI LUERNNERPH ERRER f3REEE,

Design rule checking

RN E (DRC) U FREEFRBSMMUIEE (ERC) . DRC AFEHRIZTHR, AINREESME B/
AIUEE, fAXINEEARRHAER, MURARERIEMINSHNESZ, TEAUREEE XK DRC AN, BEETEN
RITMMFIRHAREEMY, BRE XE - IRIGE... - @A - SEEl, TR fSEHET 281, &
ZBEIET DRC HEEFAHIR.

FAKE - @itMNEE RzfT DRCHE, NEEAMERTERZR DE' %ZHl, B BfTDRC, URETHE, &
MIZEHRIE SRS, XH DRC &,

W, NEETBoEERRFEESERXIREENRE|% DRC iz, A o (& EB)IJJ““EZ?;*:W%’:EJJEEBH%%HI
FRMRFEER FNELER, XGEBH—T8iEEM, RABRESRMN VCC § led 1BES5 GND XIBBERER, &
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wB, IMERALETEMERXERES, BENAREMETXE,

ERm(T DRC, {EEMRECHLE EMIT DRC BIEFRAMERIE Si%£1E, DRCIRET 6 TEM: WF R1 HF
TIRE, FEEESXEEINEEEN, BE2BEASXEENA—EEEM, URE=TiFEMN, BEEMEEE
FOREBTRTARMLE ( GND BRILEEINFENES ) NRE, BRLNELERASTEM. RESTIEME
BEMA ST ERAEMAIE.,
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. * Design Rules Checker VoA X

Refill all zones before performing DRC Test for parity between PCB and schematic e

Violations (6) Unconnected Items (0) Schematic Parity (not run) Ignored Tests(5)

~ Error: Clearance violation (zone clearance 0.5000 mm; actual 0.0000 mm)
PTH pad 1 [VCC] of R1
Zone [GND] on B.Cu, priority 0
~ Error: Hole clearance violation (board setup constraints hole clearance 0.2500 mm; actual 0.0(
PTH pad 1 [VCC] of R1
Zone [GND] on B.Cu, priority 0
~ Error: Clearance violation (zone clearance 0.5000 mm; actual 0.0000 mm)
PTH pad 2 [/led] of R1
Zone [GND] on B.Cu, priority 0
~ Error: Hole clearance violation (hoard setup constraints hole clearance 0.2500 mm; actual 0.000
PTH pad 2 [/led] of R1

FTovnm TERIDTL s O T meieeifae N

show: [ | All W Eerrors @ & warnings @) Exclusions Save...

Delete Marker Delete All Markers Close Run DRC
X7 DRC WHEIE, & 8 EFEFREH, HEHE{TDRC, HE, 4%k T DRC ZAIEFHEFFENEE SiLiE
HE#=T DRC, FREREMITHERIES,

3D viewer

KiCad 2t T—17 3D &&2:, WiE PCB EEH, FH BF - 3D BER 117 3D &E55. AEmPRENHTE
%, BSIRCRBAESNHITE T, 455 PCB fimfT, RIAERIINERM LED FIEFE, LUR/E SRR HEE,

RET —MALBIRER, EREERIE, ERBHEBRIERNR, THLED RIFRE - NEBER k3%
=B
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8 . 3D Viewer v oA X
File Edit WView Preferences Help

B RFCQQ® K%L 220 ety @6

Appearance

M & Board Body
& Plated Barrels
W&rcu
B&ecu
# Adhesive
M & solder Paste
& FSilkscreen
& BSilkscreen
M & FMask
W & BMask
/" UserDrawings
# UserComments
# UserEcol
/’ UserEco2
£ User
B 2 userz
£ User3
# Userd

& Through-hole Models
& sMD Models

Use board stackup colors
Use PCB editor copper color
Presets (Ctrl+Tab):
Follow PCB Plot Settings

Viewports (Shift+Tab):

- ~

_Rendering time 1.584 5 dx0.24 dy 2.06 zoom 1.00

KiCad BRI ZHREH S 3D R, IEAEHPERNMEEE, LKA 3SD&RE, ERFALIR
INE CHNREYET,

Fabrication outputs
FEER ISR, BE—SRERGISHE, XARBIR AU EIE TR,

FA XXt - &28l... STFHEHIIEIE, X TIEERLUFIRITHAHIR LAMHET, (B Gerber BH R PCB HiE Kili&
HYIEAAHE T

Specify an output directory so that the plotted files will be collected in a folder. Otherwise, the default
settings are fine, but make sure all the necessary layers are checked:

e Copper layers ( *.Cu).
® Board outline ( Edge.Cuts).
* Solder mask ( *.Mask).
e Silkscreen ( *.Silkscreen).

Solder paste ( *.Paste). This layer is needed for manufacturing solder paste stencils, but is otherwise
optional.

Other layers may be useful to plot, but are not typically necessary for PCB fabrication.
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'.l Plot oA ><\

Plot format: Gerber v Designvariant: | < Default=
Output directory: | fab/ e
Include Layers Plot on All Layers General Options
F.Cu B.Cu Plot drawing sheet Drill marks:
B.Cu B.Mask . .
@ ] Subtract soldermask from silkscreen Scaling:
F.Adhesive B.Paste
B.Adhesive B.Silkscreen Indicate DNP on fabrication layers Use drill/place file origin
F.Paste B.Adhesive Hide el
B.Paste B.Courtyard

(®) Cross-out

F.Silkscreen B.Fab il
B.Silkscreen F.Cu Sketch pads on fabrication layers
[ F.Mask F.Mask e o e
inciude pad NUMoEers vy 1 1
B.Mask F paste Check zone fills before plotting
User.Drawings F.Silkscreen Gerber Options
UserComments F.Adhesive ) . . .
Use Protel filename extensions Coordinate format: = 4.6, unit mm ~
User.Ecol F.Courtyard
UserEco2 EFab Generate Gerber job file Use extended X2 format (recommended)
Edge.Cuts UserDrawings Include netlist attributes
Margin User.Comments
F.Courtyard 1+e Disable aperture macros (not recommended)
Output Messages
Show: () All Errors @) warnings @) Actions Infos Save...
Run DRC... Generate Drill Files... Close Plot

it 48l SRAEER Gerber 3244, Bt RS ERMEFIH..., RERT ERWGAIUL REIESF, 1EEFMEIGTERS
WRESFLFNIE, &E, XH & WEE, ’RITMTERT .
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. 4 Generate Drill Files o
Output folder: | Fabs =
Format Options
'®) Excellon Origin:  Absolute v
Mirror Y axis
. Units: Millimeters A
Minimal header
PTH and NPTH in single file ZEeros: Decimal format (recommended)
Use alternate drill mode for oval holes
Precision: 3:3

Gerber X2
Generate tenting layers
Generate map: = Gerber X2 e
Messages

Generate Report File... Close Generate
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Tutorial part 4: custom symbols and footprints

BIERIN—TFRFKFIFAXRA LED, ZEBIHSEINE, ANX THRNIEFTELIZ—THNRSIEERE, &

H—THXRFS, FHARIE—THEL,

ANERIHBARNE AT X E NKK M2011S3A1W03, —fISPST (BRTIEE) iR, iFZEHMAF XM AILUER,

(SRS E e A )

Library and library table basics

Symbols and footprints are organized into libraries. A library can hold symbols or footprints, but not both.

KiCad keeps track of the user’s symbol libraries and footprint libraries in the symbol library table and
footprint library table, respectively. Each library table is a list of library names and the location of where
each library exists on disk. Library tables can also include other library tables, which effectively adds all of

the libraries in the child table to the parent table.

In addition to global symbol and footprint library tables, there are also project library tables for symbols and
footprints. Symbols and footprints that are added to the global tables are available in all projects, while

symbols and footprints in the project-specific tables are available only for that specific project. Users can

add their own libraries to the global library tables or to project-specific tables.

RBERAUTFIEERFERITSHFESETOPED MR - SERSE.. KEFURE, HERERAUTR
BN dmiE AR S ET R g AR PRI (REFRIE - EIENERE... EENRE. XM TEREAILUM IEEEEFRAI,

Symbol Libraries

Project Specific Libraries

${KICAD8_SYMBOL_DIR}/4xxx_IEEE kicad_sym
${KICAD8_SYMBOL_DIR}/74xGxx.kicad_sym
${KICAD8_SYMBOL_DIR}/74xx.kicad_sym
${KICAD8_SYMBOL_DIR}/74xx_IEEE.kicad_sym
Amplifier_Audio ${KICADB_SYMBOL_DIR}/Amplifier_Audio.kicad_sym
Amplifier_Buffer ${KICAD8_SYMBOL_DIR}Amplifier_Bufferkicad_sym
Amplifier_Current ${KICAD8_SYMBOL_DIR}/Amplifier_Current.kicad_sym
Amplifier_Difference ${KICAD8_SYMBOL_DIR}Amplifier_Difference.kicad_sym
Amplifier_Operational ${KICAD8_SYMBOL_DIR}/Amplifier_Operational.kicad_sym
Amplifier_Instrumentation ${KICAD8_SYMBOL_DIR}Amplifier_Instrumentation.kicad_sym

Amplifier_Video ${KICADB_SYMBOL_DIRYAmplifier_Video.kicad_sym

[Ki s
Global Libraries
Enable Show
[
I
2
© @
® @
2
[
W ™
]
+ (w1 [

Available path substitutions:

BEERT, ENREEETRESR

Library Format ||

KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad
KiCad

KiCad

Reset Libraries | Migrate Libraries

XK, X, FAPMAIMEMERERNERT, NPEEBNRIFRY

VB, BH—REFTNNREHEXEE, FHISAFNIE, KiCad NERESRE S 0B LI EERTUEIRmIER B

Oy fRFRE - BEREE... #1THE,
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https://www.nkkswitches.com/pdf/MtogglesBushing.pdf

—THERNEESHRETER ${KIPRJMD} , XTEELEEALFNITEER, FMUECHUAXRSEFEETIER
*ANTIEERAE,

On first run, KiCad prompts the user to set up the symbol and footprint library tables. To reset your libraries
to default, press the Reset Libraries button in the library table dialog.

Creating new global or project libraries
L — THNRIS TSNS — S RAE— TEREHE, EAERT, FXRSNEETHAFNIREHE,

1. Open the Symbol Editor from the Project Manager.

2. Click File — New Library.

3. Select the Add new library to project library table option in the file browser.

4. Choose a name for the new library (e.g. getting-started.kicad_sym).

5. Save the new symbol library in the project directory.
The empty new library is now selected in the Libraries pane at left, and has been automatically added to the
project library table (check the Project Specific Libraries tab in Preferences - Manage Symbol Libraries...
).
Creating new symbols

Now create the switch symbol in the new library.

1. Select the getting-started libraryin the Libraries pane at left.
2. Click File — New Symbol....
3. In the Symbol name field, enter the part number: M2011S3A1W03 .

4. Switch symbols should have reference designators that start with Sw, so change the Default reference
designator field to Sw.

5. Uncheck Show pin name text.
6. Leave all other fields as the defaults.
7. Press OK.

EEENIRD, M2011S3AMW03 RISMAELRIMESHET. EEMAP, —T+ERIFENDL, HAUSRINT X
Ko ME, BYXXANREFSHOBH, FEARSE,

Symbol pins

FHaLHIRT S, %,,J\JJI] TEIM, AFZRISEE5IH1, RLEEMNIMNRES R 2 KI5 IR. REAMIEEG
{05 |BH 1% E0 DTO PEEIF 3L 5 BRI MHEAE, BRI TATVRES IHIEIE

e Pinname: A
e Pin number: 2
¢ Flectrical type: Passive

* Orientation: Right
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X Position: -200 mils

e YPosition: 0

i BE, REEEMLREMURER., IRRE BE G5BT, JRFERXFESIHNEYE (&5
B, ERRESIH - BEE..) MUEBIREMTE,

SENENERIEE eSS RERTIRLER mils (Xin) , LEHERSSIH, EEERAR
HIFIDHI BAGSEATSE MDA ERER, RABNTESSEAREME HINFF, KiCad FEHY

NOTE 2 |pafsaFA 50 mils S ; SEFA/RAIR0EE AT R4S SIS SIREEAE RS KiCad NN ERISE
%, BIR8, 5PCBHwESRAE, REEPHNEMIKEYIER X,
> 2 Pin Properties voA X
Pin name: |ﬂ | Common to all units in symbo
! ! 1L I:Il [
Pin number: 2
v Visible
Electrical type: I Passive ~
Preview:
Graphic style: }—Line v
X position: -200 mils
Y position: 0 mils
Orientation: o-|Right v
I
Pin length: 100 mils
Name text size: 50 mils
Number text size: 50 mils

2 Alternate pin function definitions

S Cancel « OK

IIJ\\DD% /\EIIIHH], {Eﬁ;ﬂmg{ﬁﬁﬁ mﬂglm IEO ﬁﬁ%rﬁ—F Insert _A¥ﬁﬂ’92ﬁ%§93ﬁ"]§|ﬁﬁﬂ7&m\\m Uﬁ%q:', .I—.E
HF5IB 2 BT /5.

£ KiCad FIIFZith)5, 1R msert REE _EXRIIRIF, FHMBRMENEBA, FRIEBXEM
BwS. ERSHESRT, XAULARREREKXENS B, TRIEERESRT, THMUAR
EENE—TH, HEBARSIFEFIC—TRITHRISIE, | Insert | FERERANBERmESRT
HREMA.

TIP

BAELE B 3 T FEE2NEN, RS REERM L ERMBNAM, 38, BIIAMERS BBMHEE, mm
SHEBRtER, XE— T EEEHEEGLNNER, DFCESENFREMENKNEYE., EERiaEBYE
W,%@%EWIEE¢H}(EEO

ks I 3RIERT, EARMEREINTANRERRM



e Pin Name: B
e Position X: 200 mils
e PositionY: 0

e OQOrientation: Left

NOTE RMEENRTE KiCad I T4iE% ([REEE. PCB. RISNEE) HIIAIMER,

Symbol graphics

s e, mAEE Q) MEg S T8, BRSE@RE—T SPST (L788) X, WFx—%, tiR2
— TSR AR | AEE, 7T P FREREE— RS, RIETS, FY0RE 50 mil §5
o

I\ EAHEREA, B f555 | BIAUALMTE 50 mil (1.27 mm) HIRE L, ZEWHE
50 mil PA&HYE NS TDESRIEE PR S 4k .

SW

2 3 o

WARNING

Symbol properties

Now edit the properties for the whole symbol with File - Symbol Properties, or by double clicking on the
canvas. Change the Value field to M2011S3A1W03, and add spst switch toggle to the Keyword field to
make it easier to find the symbol by searching.

R BE G, SREFRINAATEE, ER5HSEEEER,
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I:" # *Library Symbol Properties v A X

General Units & Body Styles Footprint Filters Pin Connections Embedded Files

Fields
Name Value Show ShowMName HAlign VAlign Italic Bold
Reference SW [+ Center  Center
M201153A1W03

Footprint Center  Center
Datasheet Center  Center
+/ T4 [}
Symbol name: M201153A1W03
Keywords: | spst switch toggle|
General Pin Text Options Attributes

Define as power symbol Show pin number Exclude from simulation

) ow pin name Exclude from bill of materials

Place pin names insice Exclude from board
Position offset: 20 mils Exclude from position files
Edit Simulation Model... ® Cancel 0K

RSMEELTM. RECHELSE—THE,

Creating new footprints

To create a new footprint, follow a similar process as for symbols. First you need to create a library, then
create a new footprint in the library.

1. Open the Footprint Editor from the Project Manager.

2. Click File - New Library....

3. Select the Add new library to project library table option in the file browser.
4. Choose a name for the new library (e.g. getting-started.pretty)

5. Save the new footprint library in the project directory.

As with the symbol library, the new footprint library is added to the project library table. You can now add a
footprint to the new library.

1. Select the getting-started libraryin the Libraries pane at left.

2. Click File — New Footprint. This creates an empty, untitled footprint.

3. Edit the footprint’s properties (E:E button in the top toolbar) and set the following properties:
o Footprintname: Switch_Toggle SPST_NKK_M2011S3A1x03
o Value: Switch_Toggle SPST_NKK_M2011S3A1x03

© Component type: Through hole
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Footprint pads
ZHXEM RN, EREEMDAESH 23, SIMEER 47 mm, BT HERE, SERMASICERE R
55, @it AEE AN TR ERA IR B, FTISIRE, SE RIS Rl — T 5™

"L L.

18, SRS X RRER 4.7 mm, BHIAHEES, ROGREER, NRERER, BEMNRNETEEHIRE AL
S BRI RIS

By convention, through-hole footprints have pin 1 located at (0,0) and are oriented with pin 1 in the top
left. We are using the SPST version of this switch which does not have pin 1, so the footprint will leave
(0,0) empty and place pads 2 and 3 at (0, 4.7 mm) and (0, 9.4 mm). Note that in KiCad’s default
coordinate system, the positive Y-axis is oriented downwards.

FEARHI X A1Y A45 B R E R R SENASE R, SR TS E BB RSt THRE R ig S 4

NOTE _
FXo

1. Use the Add a pad tool O in the right toolbar to place a pad one grid division below the origin, which is
(0,4.7 mm).

2. Press | Esc | to exit the pad tool.

3. Double click on the pad to edit its properties.
4. Change the pad numberto 2.

5. Verify that the position is correct.

6. Set the pad shape to Circular.

7. Set the hole diameter. The switch pins are 1.17 mm x 0.8 mm, which gives a diagonal (maximum pin
dimension) of 1.42 mm. Therefore set the hole diameter to 1.42mm+ 0.2 mm= 1.62 mm.

8. Set the pad diameter. For a hole diameter of 1.62 mm, set the pad diameter to 1.62 mm + 2*0.15 mm =
1.92 mm to provide a sufficient annular ring.

9. Press OK to apply the pad modifications.
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bl 2 *Pad Properties v oA X

General Connections Clearance Overrides Backdrill

Pad type: Through-hol
adtype roughrhole Copper layers:

Pad number: 2 All copper layers v

Technical Layers

Position X: 0 mm Y: 4.7 mm
F.Adhesive
) B.Adhesive
Padstack mode: | Normal “  Editlayer:
F.Paste
Pad shape: | Circular A" B.Paste
) F.Silkscreen
Diameter: | 1.92| mm
B.Silkscreen
Angle: 0 Vo ¥ F.Mask
~| B.Mask
User.Drawings
UserEcol
User.Eco2
Hole shape: Round v

. Fabrication property:
Diameter: 1.62 mm
None v

Specify pad to die length

Specify pad to die delay

Footprint REF##* {Switch_Toggle_SPST_NKK_M201153A1x03), front side, rotated 0 deg Preview pad in sketch made ® Cancel « DK

DIERRER RINEER TR, [IAH—TIREMER (0, 9.4 mm) HMIE, BIR, BEFSSEmMEE, HETE
IRERTAZEANBESMN EL—TEREEHITE,

ERET A TIERE, BEIEREERS)\. NRSEFFIMEK, FRYEAZEE, M tthERE, #EildwiE
125 2 FEEARY®H R 1.62mm +2* 0.3 mm= 2.22 mm, GEIAFEIANEREM 0.15 mm &I02 0.3 mm, RE
WEEHMNRT, BTE, BERIYFZEEIHERAN, AL 1.62 + 2 * 0.3 AILAEREH A, FIFiHLA 2.22
mims,

TIP KiCad RIS N AMESTRFMP R, DIERNAEIR,

WA—TRENHEEFNEREBIER. FH—TRESR, ARE 2 EREA#, ~& BEEREEIHTIRR
L. RERE NEYHHER LRRE,

Footprint graphics

—TREFNEERSAEHIEE ( F.Fab ) L4AHIBBIISHICES, T24HE ( F.Silkscreen ) L4aHIFEXRILCEE,
FHEBRTHEFRERE—T2MX (F.Courtyard) , LIBSIESEMIELFEES,

The fabrication outline should precisely match the physical dimensions of the part, which is 7.9 mm wide and
13 mm tall. One way to precisely place the outline is to create a new grid with the correct X and Y spacing, as
we did for the pads. Make sure to uncheck the Linked checkbox in the Grid Settings dialog to allow unequal
X and Y grid spacing. You can then adjust the grid origin by right clicking the :: :: button and selecting Grid

Origin....
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BT AR E M ENRR

o XM#g: 7.9 mm

o Y& : 13 mm

e X/ER :79mm/2=3.95mm

* YRR :47mm-(13mm/2)= -1.8 mm,

To draw the fab outline, switch to the front fabrication layer by clicking F.Fab in the Layers panel at right.

Use the line , rectangle , or polygon tools to draw the outline of the part as shown in the
g polyg p

screenshot below, with corner coordinates annotated.

If you use the rectangle tool, you will need to make sure the line mode is set to the free-
angle mode or you will only be able to draw squares. To change the line mode to free-

angle, click the _I:_ / ja/_ / |/ button on the left toolbar until it shows |/*.-. You can also
use shift + space to cycle the line mode.

NOTE

Switch_Toggle_ M2011S3A1x03
${REFERENCE}

(-3.95, 11.2) (3.95, 11.2)

BT, tDiRE F.Silkscreen B, 1%L 2EERNIIFI T oiFie BRI, R 22 ENEiSaHIEHISEE &R
A 0.11 mm & ( 0.11 mm 2 0.10 mm F&ELFER—¥, ML 0.12 mm ZEI&FERN—¥) . BFLIRNTAEE
P, $EBNMEIRE R :

o XM :79mm+2*0.11mm= 8.12 mm

o Y :13mm+2*0.11mm= 13.22 mm

e XHEm:812mm/2=4.06 mm

e YES :-1.8mm-011mm= -1.91 mm

Also change the silk outline thickness to 0.12 mm by selecting each outline segment and editing its
properties (right click - Properties... or press E ).
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AT EZRE, BATRIMURAARERNEREX—ELEHITAR, SEEXMigtI%RA 1 mm KR, HARESICERLS
TR, EPER, RTRELN ¢ BUREERY, BREAETAALS, BUROT

o KEEA: (-4.2, -2.05)
e BTA: (4.2, 11.45)

(-4.2, -2.05)

Switch_Toggle$_.

STRONERS, FREMA TERR. FERMTR T,

(4.2, 11.45)
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${REFERENCE}
(2)

Switch_Toggle_SPST_NKK_M201153A1x03

Kicad EEX4Y

AT HIFERENFISHIHERE, KiCad B—T KiCad ENL X, IR—EMNSHHEIVEN, TAERA—ER
BEXENE, BEMNR—TEREFNEAR, B75E PREENSEHERER KLC, KLC #AFAERFHNRS
GIESENE= SN

Add switch to schematic
WE, HRELTMN, JLUENTFRRFTS, SUEENA BEFAITEREL,

ORI SHEaSRT, HFATXRAS, RENSEL, R 3% ¥R, AEREHAEER ||\ . NEETREER
B, WEFXRER, REEZ/NS,

WA, FREEFFOADELIZMTS | SN ZASRINEREE RN, MAFEFINERTE,

];) * Library Symbol Properties RN 4

General Units & Body Styles Footprint Filters Pin Connections Embedded Files

Fields

Name Value Show ShowMName HAlign VAlign Italic Bold
v

Value M201153A1TWO03 v Center  Center

Footprint  getting-started:Switch_Toggle_SPST_NKK_M201153A1x03 Center  Center

Datasheet Center  Center

+/ T4 [}

IR, AI—THHRS, FEEITXAS. LERELIERIMTTT LED A,

TRFNMATTREEFER, RAFXNSELEE 7H%=. BT ERC, BIRENEHIREEAREREMESIM,
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https://klc.kicad.org/
https://gitlab.com/kicad/libraries

VCC

PWR_FLAG ()—0
- R1
° cwi 1k
M2011S3A1W03
~ F
+ BT1
E red
PWR_FLAG ()—0
GND
Add switch to layout

BRRIEEERE, AEIFREESR, NS RIEMES, £H IR - MREEEHRPCB... YREENELE
2 PCB £, HRBETITFXRHENERR L, NEFE, EERIENFEXKA/N (FREXKE, EXZE

HIETS, BIRALURIERER s EFER) o
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M2011S3A1W03

YEET T RBRMANENER, O, BN E EHERTFRERER,

B, BRARENSL, TRMNEEBEEFEP-—REL—ERR—RELXER, ZXET v @,
B BEEeE, (FHISSEMAEMERCERIREER, KT e #, BRIZER,

g mBETERMEAXCE, URFRSEHEECE, KT 8 BUEMETEIHR.

BRE, E¥FEiT DRC MUHRIESISHIEEIRAE MR,
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M2011S3A1W03

Linking symbols, footprints, and 3D models

Symbols and footprints

FN HEDEET i, ERERGATES, REEGTHNETRSEHREEARDE—THER, DELAETRS
R BIMEZETERTSBIER 5 FBRF.

j;)- - Library Symbol Properties oo X

General Units & Body Styles Footprint Filters Pin Connections Embedded Files

Fields

Name Value Show ShowMame HAlign VAlign Italic Bold
e N O T T RN
Value M201153ATW03 Center  Center

Footprint  getting-started:Switch_Toggle_SPST_NKK_M201153A1x03 Center  Center

Datasheet Center  Center

+ 1T w

FSAMEE—TIENEE, HRAREFNDRLIERS, RAELIEMNSHREMESERE T —THE, A
FRUARERNREEPERBSZTNENEER, EX—TRIARFER TRLEEE RS ER D EAERF RIS K
ETHIR —TRE-TSHARNITH. TRER FHiRENHLEERSHRARRET

SIS RERIESR, FILAXRBSASARARER, i, 74HC00 RISHEIETIESR, SHREEA
9 DIP M1 SO14 HE B R NEcHETEST H,
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ﬁ- b4 Library Symbol Properties vooA X

General Units & Body Styles Footprint Filters Pin Connections Embedded Files

Footprint filters:
DIP*W7.62mm*
S014%

X T KLC W Fit s E K 28 —EE MR ERIET.

Footprints and 3D models

TOFHY 3D IRATE AETE SIRAYSAF R, TTHRY 3D AN A RRTFETERD, S TIHRAMNHESHER 3D &2,
3D WA R REBIIAEIAL, fies, (RSAIBEARII7TEEEREIERT 3D BB I -FHiRE,

i 4 Footprint Properties oA X

General Layers Clearance Overrides Pad Connections 3D Models Embedded Files

3D Model(s) Show
${I<ICADB_EDMODEL_DIR}ILED_THT.Sdshapes.l'LED_Di{}mm.wrl
+ m W Configure Paths...
Scale Preview
X: | 1.0000 -_ @
| =
¥: | 1.0000 -
Z:  1.0000 - + ©
| 5
Rotation
v
X | 0.00° -
5, )
. o —_
¥: | 0.00 -
St
Z:  0.00° - ,:2
Offset
ol
Koo 0.000000mMF | — ~
k-

¥: | 0.000000mr -

Z:  0.000000mr —

Opacity

[ 1 )

& Cancel « 0K

Both STEP ( .step) and VRML ( .wrl) 3D model formats are supported. STEP files are useful where
dimensional accuracy is needed, while VRML files can be used for more visually attractive renders. Many
footprints in KiCad’s library have associated 3D models; these models are provided in STEP format.

FIERRE KiCad FEFRRIFERERM T 3D RE, (EfFEHEESIL T 3D &REHI 4%, RIE 3D

NOTE  yemiRrerr, spHSE s TLUS SILURN 3D 85, MAmBREifE,
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https://klc.kicad.org/symbol/s5/s5.2/

FreeCAD together with the StepUp Workbench are useful for creating component 3D models; they are used
for many of the models in KiCad’s library. StepUp is used to generate STEP and VRML files with correct
placement, scaling, and rotation.
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https://www.freecad.org/
https://github.com/easyw/kicadStepUpMod/

Where to go from here
More learning resources
XTFUMAIER KiCad EZER, BE21H FHift,

Hth%FREIE KiCad E/S A 1815, https://www.kicad.org/community/chat/[Discord 2% IRC], &% EH KiCad
FXHIEA 7 5] 2R,

B8 TR KiCad NEZTNAE, ERBEMISH A KiCad i1t 8853, SFTF KiCad BHHIRTRIRE (3 - HIFET
I&.) .

Help improve KiCad
ERE—THEIRRER—TIRE, B 55BN - ME— TR WE Gitlab HITH—TE,

£ KiCad MR BTN, BEN FAETUIIE, APMRAILUET R B 3 SOMAIEF B, &E, §5
I IENE 32 4T & KiCad,
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https://docs.kicad.org/
https://forum.kicad.info/
https://www.kicad.org/help/learning-resources/
https://www.kicad.org/made-with-kicad/
https://gitlab.com/kicad/code/kicad/-/issues
https://dev-docs.kicad.org/en/contribute/
https://www.kicad.org/libraries/contribute/
https://www.kicad.org/contribute/docs-team/
https://www.kicad.org/donate/faq/
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