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Introduction to KiCad Version 9

KiCad 28— FRRIRAESY, FTOREFHERIZE, MRSRER (PCB) AMEXNEMHER, KiCad XS5
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The latest documentation for KiCad is available at https://docs.kicad.org. This document applies to KiCad
version 9.0.
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KiCad AITEIFZARMFRA 35T, SEMER Windows, #3R macOS FiFZEEM Linux &1ThR.
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RE, EENEETHEKiCad B—TETIENI/ERRE, KiCad IRE—TaE8IEXH. REE. BERME
RISk, AILUEREMABRIM, MRSHEERE, HEHE. XERSF. FZ5MERXMNIRE, SER%
KNG, HEFEEIEERE. TEEAXIEMIA-—TERIRFIESSBIRIHERNEX, PIERRISH
BEITEMEXHXARE—IE,

PCB &it TERE

BEERT, BRLSHREER, IBWEEREERDRNMS, HEetlelleEfEz. IRSEEENMS, HhE
BRUZBEXTS. EXTMER, TE2RESTEIMHERTER, DENIEZGIZEEXHER, SREETRE, ®it
B TRESAMNEE (ERC) , FREEPINGHERSEEHIRBREERT, FHnmBE.

The schematic describes which components are in the design and how they are connected; the board editor
uses this information to make layout easier and to prevent mismatches between the schematic and PCB. The
layout process requires careful placement of each footprint on the circuit board. After component
placement, copper tracks are drawn between components based on the connections in the schematic as well
as other electrical considerations, such as track resistance, controlled impedance requirements, crosstalk,
etc.

BEBRT, REEEMEFRERESRH | RIEENTEAIMURA S MR EERIZTH, SRNERBEELR
£ EEERMERRHE AR S CER R ABAE R RIEE R, DURSAEN—BULE,
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EHHE,
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FHAFZITHE, BAEMNRLIE—THNIR, IIH KiCad SN TIEEER, [E X& - H8TE, JEIWR
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m * getting-started-v9 — KiCad 9.0 oA X

File Edit View Tools Preferences Help
Project Files

W E getting-started-v9.kicad_pro
. getting-started-v9.kicad_pch

_é‘ getting-started-v9.kicad_sch

Schematic Editor
Edit the project schematic

s

Symbol Editor
Edit global and/or project schematic symbol libraries

PCB Editor
Edit the project PCB design

Footprint Editor
Edit global and/or project PCB footprint libraries

- QI K"

Gerber Viewer
Preview Gerber fifes

Image Converter
Convert bitmap images to schematic symbols or PCB 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 pockages from KiCad and 3rd party repositories

D es w8 Y o

Project: /home/graham/Projects.../getting-started-v9.kicad_pro D‘

HEL, IRNHERINETHIBEFNXG. E—THVRER®HR .kicad_pro NIEXH, —THE®H
.kicad_sch WREEXHE, UR—THE®RK .kicad_pcb MBI {4, XEXEHEHESMHNTIRELEZE—T2
o

HAREE—T &1 BR. KiCad ZHE(MRFIBEHMEIBZTENEND, 1RILUEREEERIR &) ERAHTEMD.
SNREIETHA FIFRE - FFRE - B - TR0 XS,

NOTE FIFHRFREIEE IR R AR A B RECEIHENE, ZIEERNAR (RISERIRE, T

NOTE On macOS, the Preferences dialog is in the KiCad menu, not the Preferences menu.



Project Backup

lw]| Automatically backup projects

Create backups when auto save occurs

Maximum backups to keep: 25 - +

Maximum backups per day: 5 - +

Minimum time between backups: | 5 — + | minutes
Maximum total backup size: 00 — + MB

EIREONEGN, 5 LR LE) KiCad IZEMNSMIE, BiXE T ENEMNITHLEINEPRIEXIRIT
Xt (FRIEEZ PCB) » B IARIEERER.



ARE 2 § : REE
REERLE

B RITAREEREREN, SHR—TIEERCNAEEERERNSER, ASEXRSIRF KiCad ZEAMKHLERTS
BELRENINIE, MRIMELZET KiCad KIBNAE, BIWREEROALD, KEHRMANZERTSER (E5) .

SNR KiCad TAEEIMBANZ RN BELREIE, ZETIGHER, AXMERT, AP ZEFSE_-TEN, SHB8
EXERRTBER, REERXAIZE, FEETELHAIE, EF syn-lib-table X,

ROABERXARIBEURTIRMERS, HuIRRELZEUEMBFAR. THERETHRIFRANIRNAME:

®* Windows: C:\Program Files\KiCad\9.0\share\kicad\template\
® Linux: /usr/share/kicad/template/

e macOS: /Applications/KiCad/KiCad.app/Contents/SharedSupport/template/

Configure Global Symbol Library Table

KiCad has been run For the First time using the new symbol library table For
accessing libraries. Inorder for KiCad to access symbol libraries,

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

use the default selection.

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

Select global symbol library table File:

)

OK

[REEE w8 2R 2R AR

BHFRIZE B, AEATRIEAARREHEN. AERREDS f1 /2 #THECN4E ). EiCARMA
FRIBERAI, NEBEMES], MHESSTMER ;| BIRER 7T MR - MEE.. - BIRAmER i
=1

NOTE On macOS§, the Preferences dialog is in the KiCad menu, not the Preferences menu.

BUAMBERT, KiCad BRAT—T%% SR ORIESSXANBIREE. SRIZIEE, SRAFPBRASGE N, &
R EENBHNEIREPRR, XEFRXFIRLREEROMLE, XITHERATFEN, BEFZHAFP—BIIRTE
MEEMERER, HEABRARMEERRARXEE# TRANLE . MRFANBBITIEARETIR, BEER
MfERRI IR E PR ZINEE.



m 2 Preferences oA K

Common
Pan and Zoom
Mouse and Touchpad
Hotkeys Center and warp cursor on zoom Automatically pan while moving object
> Symbol Editor Use zoom acceleration
> Schematic Editor )
> Footprint Editor Zoom speed: Automatic Auto panspeed: === |
> PCB Editor
> 3D Viewer Drag Gestures
> Gerber Viewer
> Drawing Sheet Editor Left button drag: Drag selected objects; otherwise draw selection rectangle v
Packages and Updates
Plugins Middle button drag: | Pan v
Right button drag: Pan v
Scroll Gestures
Vertical touchpad or scroll wheel movement: Reset to Mouse Defaults
- Ctrl  Shift  Alt
el ® Fenran Reset to Trackpad Defaults
Pan up/down: 'lE.i'
Pan left/right: (O] Reverse
Pan left/right with horizontal movement
Reset Mouse and Touchpad to Defaults | | Open Preferences Directory @Q Cancel v DK

REERERFELMNIEEESEAMETRE, FRANNIELISATREREENIE,

Most tools in KiCad either have default hotkeys assigned, or can have custom hotkeys assigned. To view all
hotkeys, go to Help - List Hotkeys.... Hotkeys can be changed in the Hotkeys panel of the Preferences
dialog.

REEEELE
ELHRERRIEANAZE, SYRERREASHTEE, At X - NESE, AREE—THFENE
#, MRMENE, REREEA,



-;.":" b g Page Settings v X

Paper Drawing Sheet
Size:
File: [
B 11x17in ~
Orientation: Title Block
Landscape ~

Number of sheets: 1 Sheet number: 1

[ssue Date: | 2025-02-03 <<< | 02/03/2025 v Export to other sheets
an

dth Rewvision: | D| Export to other sheets
Title: Getting Started in KiCad 9.0 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
Comment8: Export to other sheets
Comment9: Export to other sheets
© Cancel + 0K

NS RMBIREEF

EREETRN—LERS, FHARIERE. AEBOANNRIRS RE > 5Ug « @, 17 #B8S WiE
i,

NREARMEAITRERIRENIEE, WHRFSMLZIEE, ZNEESRATIERRN (RSERRE, 5E
FRIREEE) , B NHEEERMARRS.

[, EEFOALED, SHRASEERER (B . IR TETEERR, BEFE-TiEN, SHEEXER
HERER, REEMBRNERIZHE, WEE (RSEXRMAMIE, HEEXRRERE) RAHMUE, %EF fp-
lib-table X#¥H = OK,

EERRSMIEESH Y TANMSENREPEENTARNS. EARENTRTH. “REMEMERNSE
Device FEHkEl, RIEMIRE, W—THER LED, RAIRETERMEHE,

M TRNE Device FE, BFE, Hit#E LED fi8, =t AE, REEXRT, MZKEHRAREEAF,

10



= # Choose Symbol (19787 items loaded) Voo X

a| 24
Item Description
e T T T TS T T
Heater Resistive heater D
L Inductor
Lamp Lamp L E D
Lamp_Flash Flash lamp tube
Lamp_Meon Meon lamp
LED_45deg Light emitting diode, rotated by 45°
LED_45deqg_Filled Light emitting diode, rotated by 45° I ﬁ I f
LED_ABGR RGB LED, anode/blue/green/red
LED_ABRG RGE LED, anode/blue/red/green
LED_AGBR RGB LED, anode/green/blue/red Mo default footprint v
LED_AGRB RGB LED, anode/green/red/blue
LED_ARBG RGB LED, anode/red/blue/green
LED_ARGB RGB LED, anode/red/green/blue
LED_BAGR RGB LED, bluefanode/green/red
LEN_RARG RGRLEN hlus/annds/red/aresn
LED

Mo footprint specified

Light emitting diode
Keywords: LED diode

Reference D?
Footprint
Datasheet

Place repeated copies *| Place all units @ Cancel v OK

BTIK, AN—TIRRER, BRRSERS, EXXRZNEIENHHTRAET@A R KIER—THEME, [,
ERLIFE Device BEEF#kEl, R iR&RE—T IEC RASHIEFRBIERIS. WFEIR ANSI KIBAFERISHAF, 1
BT RS &5, ER—THEMSHGEANIREEH,

BiE, #RI—THMALED#E, Device EBE—TAEM Battery_Cell &5,

R1
R_US

11
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EENBER

Next, position the symbols correctly relative to each other, as shown in the screenshot. You will do this by
selecting each symbol, then moving and rotating it.

"" BT1
T Battery_Cell

In KiCad, objects are selected by clicking on them while the selection tool is active. The selection tool is the

default tool when no other tool is active, so you can enter the selection tool by quitting any active tool (| Esc
) or by clicking the | button in the right toolbar.

Additional objects can be added to the selection with shift +click, or removed with | ctrl + shift +click
(macOS: ad + shift +click). You can toggle an item’s selection state with | ctrl +click (macOS: | md +click).

HeEER MR AIN | NERIGHEEN I LUA R TR A FIETEMNNSR, MMARILEN LIRS HREFED
BRI SR, | shift |, ctrl |+ shift ( cmd |+ shift ), K] cerl | (| omd ) tHEILUFOMESIRIR—EER, D BIMEREDIEN.
DS,

IR, AMERETRS (BERERSTEIRAR) ERFSHHN—TXAFZRMAERFRSHEMED (Bl
THXAR) o BREF—TXAFERR, PITIHEHRESRERTIMERNNA, MAMERFRSHEMERD.

B o BIDBEMERRRTR, & v AILUGERE. o IRMER (D)) BRIRTFRHMNR. WFBHRERNRS,
¢ M v FHTHEMERK, ENTERESLANNS, o BPORNSHRRHSLER, M v BHRSHE TS,
EERIIEREILIA  vel | H2HIER.

hIREEMLE

The symbol pins all have small circles on them, indicating that they are not connected. Fix that by drawing
wires between symbol pins as shown in the screenshot. Click the Add a Wire button / on the right-hand

12



toolbar or use the w| hotkey. Click and release to start drawing a wire, and finish drawing the wire by
clicking on a symbol pin or double clicking anywhere. Pressing Escape will cancel drawing the wire.

A—HARNESESTEARNEREFE—TREENS M L, BIMEHENE, RRAUMNKUETRES S,
REZE IS BT RE S 4.

R1
R_US

+ BT1
Battery_Cell

N LED

BTk, EREEERMEFRAENAS, AT —TEHENREZEFSEEREX LRRE, BEXERSEX
ARIEEERZIERE,

T Power FISER, BIFZERNMAR S, AWM, B—THRNMXERSHRESR | R RINERERTS L1
JT_ SRR e REEHE, XIS ERERTS WEE, ERERESRRENSHNSE,

WII—T VCC £75#1 GND /75, REASLNTIIEEREE .

/G, 7£ LED fIsEfHER BN S L EMN EAREE, R, HERMEREPRREATEIFN, BLREERIRENEIRE
R—MEFHMECE, REAMTIERE (L)) SK LHERE RE A, BAREE (led) , AEHIERAR
BER, @AEERSSEES. RIEFRERENNTTTRE,

13



VCC

R1
R_US

+ BT1
= Battery_Cell

led

.

GND

HIE, FARGENRRASSERE—EN, EXTHREENEL, A—7T GND RISHIFICH led HSLNT
SWAENSLER, EESLSEl]EMEREX,

iE, fERENHE
HEE
STRSBREHENR— TSNS, X TR ORI,

By default, symbols are automatically annotated when they are added to the schematic. Automatic
annotation can be enabled or disabled using the % button in the left toolbar.

ERTEAERRYENE, BALUEAMETRiFr RERBERSUS 2 (0 ) MASHTFNILTNE
LT

ASRE

TR, WMASTMHMIE, % LED, AREE, FHAREE.. (¢). ZTIRHEA— TSN LED, F
LIS {8 FRETY 06, E—THENTRY, EX25F LED SEENSBIHESTHSET, T8, TUEs

14



RSB SRS,
3D TSR 3V MRS, FTUE BT1 §9 8 FEREON 3V, STERBERERCH 1k,
ESE

BE, SETHAHEE—THR, XIEXTETTAHRNAERE PCB £, AERSME 7HE, ENFZTHR
W, BEMERENEE, FIUAPREREELN—T,

ﬁﬂﬁﬁ%ﬁ%%ﬁi,@ﬁ—ﬁﬁ@ﬁﬁﬁ%ﬁﬁﬁﬁﬁmlﬁ,éﬁﬁ%l%ﬁﬁdﬁﬁﬁo

ZEOEMERSL TR RRERE, PEERERREETHAS, IAXERSENOIER. ANERERR
AFREERAMERT SR ENHR, BARTRSHEHER, BEPEEEPERZMNS, REEANERTREHE
AU, AEHERIGHEE EEMmMERE, AR,

B Assign Footprints v oA X
File Edit Preferences Help

A D C e Feotprinerers: [ SE 1

Footprint Libraries Symbol : Footprint Assignments. Filtered Footprints

Connector_Molex_SL 1 BT1 - 3V : Battery:BatteryHolder Keystone_1@58_1x2832 58 Resistor_THT:R_Axial DIN@2@7_L6.3mm_D2.5mm_P15.24mm_H
Connector_PCBEdge 2 D1 - red : LED_THT:LED_DS.@mm 59 Resistor_THT:R_Axial_DIN®309_LS.@mm_D3.2mm_P2.54mm_Ve
Connector_Phoenix_GMSTB 3 R1 - 1k : Resistor_THT:R_Axial_DIN®309_L9.0mm_D3.2mm_P12.70mm_Horizontal 60 Resistor_THT:R_Axial_DIN®3@9_LS.@mm_D3.2mm_P5.08mm_Ve

Connector_Phoenix_MC

61 Resistor THT:R_Axial_DIN@3@S_LS.0mm_D3.2mm_P12.70mm_H
Connector_Phoenix_MC_HighVoltac 62 Resistor_THT:R_Axial DIN@3@9_LS.@mm_D3.2mm_P15.24mm_H

Connector_Phoenix_MSTB 63 Resistor_THT:R_Axial_DIN®309_LS.0mm_D3.2mm_P20.32mm_H
Connector_Pin 64 Resistor THT:R_Axial DIN@309_LS.@mm_D3.2Zmm_P25.4@mm_H

Connector_PinHeader_1.@@mm 65 Resistor_THT:R_Axial_DIN@411_L9.9mm_D3.6mm_P5.@8mm_Ve

66 Resistor_THT:R_Axial_DIN®411_L9.9mm_D3.6mm_P7.62mm_Ve
67 Resistor_THT:R_Axial_DIN@411_L9.9mm_D3.6mm_P12.7@mm_H

Connector_PinHeader_1.27mm |
Connector_PinHeader_2.@@mm _

Filtered by Keywords (R_*), Pin Count (2): 136
Description: Resistor, Axial_ DIN0309 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: Resistor Axial DIN0309 series Axial H
Library location: /home/graham/kicad/libraries/footprints/kicad-footprints/Resistor_THT.pretty

Apply, Save Schematic & Continue @© Cancel v 0K

KiCad FEE TZHEK, RAHERNETIRREH T IMITEREEESE XS EXFEE,

Footprint Filters: 1

-

b

o BENNZRE) o FEES TRSTAEXNFLS, fill, —TEENABTSINEX LS, R
SOIC I DIP £, A, EFAEXMIFERBRATURBI AR, FIAEREEAT, XML HERTEs
1,

o PENRE [ 25 EHL, FURAE 8 TEIMNASTRER 8 TR, R THARFLREM
08

. Em%ﬁ%#ﬁﬁﬁﬁﬁﬁﬁoEEEW@@¢W&¢;KEWEE¢WE§%W%EEOEE%EWTE@%
IERRRUETE, XTIRERWEEM, BEBER T, RHERAXTIHERNIISIFELR, EFERNEER,

o NAMETH IR SIEP SRR, HHERZER, X TIFiEes46EAH.

Using the filters, find each of the footprints shown in the central column in the screenshot above. The

footprints for each symbol are also listed in the table below. Assign each footprint to a symbol by selecting

the symbol in the central column and then double clicking the appropriate footprint in the right column.
Once all of the footprints have been assigned, click OK.

15



Symbol Reference Footprint to assign

BT1 Battery:BatteryHolder_Keystone_1058_1x2032
D1 LED_THT:LED_D5.0mm
R1 Resistor_THT:R_Axial_DINO0309_L9.0mm_D3.2mm_P12.70mm_Horizontal

EERMSEIUNREE | Hh—MAEREBEINSBEE . BXERIENESER, BEH Fil

BSHMNeE

REEHHE THRE—FENRICER SR, KiCad WESMANIEESR (ERC) TEMRFEEEPINZTREERT
fE, EEALMEE—LERABERRM, RERNEIH. RTHRREHERE—EREREAKEEAHE, BiE
RN E—EHMER, URSRINERNMEIRETIERF, BEFRSANNTRIIRAFRETERE, B
8] X - FEEENZE... - BSAN - SRTEERE, THIRHER, RIFSEET ERC,

B RETMHTRAZH ERC 24 () - RERE ETERC, STRSANEE,

EMEEX T EEMNREED, KiCad &M T M TEENEIR, XEHRIIE ERCHOF, FHkERREEDHIE
MNIE, 7£ ERC BOFER—THIR, MSEREMENIEk,

-.f!? b g Electrical Rules Checker et A

Violations (2) = Ignored Tests (4)

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

Symbol #PWR01 Pin 1 [Power input, Line]

Show: All (v Errors 9 (¥) Warnings o Exclusions Save...

Delete Marker Delete All Markers Close Run ERC
(ROLLBT AR R EERBIRESRIRTIEMTHR RIS TEMER, Am, ATESR—BF 2 ERC IR
&, BRERELENLHE, BRESAIEXLEMTH, BFE( AR FIRTHEIR,

EiXFIE R T, KiCad 3f VCC 1 GND MILEIRE "4 A BBIRS | BIR B ST KBRS Bz, X2— T8N
KiCad ERC f8iR., HERSHIRENBTE—THRH LS M, WBEIEATERENGEE, ER—MLELE ; &N KiCad A
FZRERBIIEE, IWARIE, VCC Al GND EARHEMIEN, BENEEREESBEBET.

16


file:///src/build/src/getting_started_in_kicad/eeschema/eeschema.html#assigning-footprints

VCC

PWR_FLAG O—e

.
=~

+ BT1
—— AV

led

PWR_FLAG O—T

-

GND

f Power RISERE—THRHAM PWR_FLAG f15, AFERXTEIE, HiF KiCad XLEMLE iR EE2EIERNI,
X TRISAINE vCC #1 GND FI4E £, ARE#iziT ERC, & ERCBEMEBEMRERE, RIEEMTMN T

YIRIE 8

RE—TEESRIEM BOM, FILIMBEHERNFAETY. B TR - £MBOM...,

—?:‘ L4 Symbol Fields Table oo X
Edit Export
Field delimiter: , Outputfile: | ${PROJECTNAME}.csv ]

String delimiter: "

Q

Preview:

Reference delimiter: | , "Reference","Qty","Value","DNP", "Exclude from BOM", "Exclude from Board","Footprint","Datasheet"

o UBT1M, ML, U3yt "Battery :BatteryHolder_Keystone_1058_1x2@32","~"
Range delimiter: “D2","1", "red”,"","","" “LED_THT:LED_D5.@mm","~"
Keep tabs "R, UL, M1kttt Nt "Resistor THT:R_Axial DIN@3@9_L9.@mm_D3.2mm_P12.7@mm_Horizontal"”,6 "~"
Keep line breaks
Format presets:
sV v
Export Apply, Save Schematic & Continue & Cancel ~ OK
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KiCad has a GUI for BOM export. You can configure which symbol metadata will be exported, and how the
symbols are grouped, in the Edit tab, and configure the output format in the Export tab.

B, BARBERIZZEE, EMAUETRRERPEINGESENABSHERENE, £ SHEN-FPEERHX
F, REET S R,

R FRISER IR, BOM N0 FEFITR.

A | B| c | D || F |
1 |Reference Value Datasheet Footprint Qty DNP
2 [BT1 v - Battery:BatteryHolder Keystone 1058 1x2032 1
3 |m red |~ LED_THT:LED_D5.0mm 1
4 |R1 ik - Resistor THT:R_Axial_DIN0309 L9.0mm_D3.2mm_P12.70mm_Horizontal 1
[ =
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256 3 559 : ERESIR

RIBESERGE, ORI TREOFATIFF PCB 47i88s, nILUE TS PCB fRiE 2R s Ao TH BB IR AR ST 4,

PCB 4Rig sz E M AR

PCB fwigas PSS FRIERmigssiEE « AT REARENTERE, BREE A | 2 451

PCB YRiEasM T EZHE—REM, YEXEBEIZITEEK, THINTEEEEMIRFUNERED, SIFRAAFM
% WA, BENXEROEET EMENRIYR, BRAaIMNTIEZXESTi%TPCBMIE,

BATRE LN —ERAEa TAE—TIZAR . RT=ARETRREE— T RN

NOTE HER, 28/ THEXNIR, HRARMENRYT, BEE—T8HAIE, BREFRER
HEIRSREE, AEREEATIE, A—WMERRSKRNTERREREHALE, EF
BERHI, AEEPRRINTIERSEH 2R BRERRE,

RABHENNERNERETFESR. AMERABFHE PCB B, WRNMEHAILKE, BENRERE, 8dRE
EHRINA AN E AR,

ENANER TERIERFESR, CRUMGERANEASMERN PCB WRIIER, INFERFNMEREREEN
HBEREEMR.

BRFHRENER

FIRTTRERIR AT, FTRENEAD, FEFBERRNER. RE X& - THRE..., AGEFE—TE5ENER
RN, FamA B, ETTAAREL,

19



B8 Page Settings v A X

Paper Drawing Sheet

Size:
File: [ ]
A B.5x11in A

Orientation: Title Block

Landscape N

Issue Date: 2025-02-03 <<< | 02/03/2025 W
Revision: 0
Title: Getting Started in KiCad 9.0

Company:

Preview

Comment1:

Comment2:

Comment3:

Commentd:

Comment5S:

Comments:

Comment?:

Comments:

Comment9:

& Cancel « 0K

BT, #A N - BEEIRIZE..., EXWEHE PCB, REBAIRERER, B PCBISEHMLERENNTRE (U
RENHER) , BRI, Alnfnsihd frIR T EEE,

ZREREE, FJHRBRIRETON BERER - VEER TiH. TAEEF, NEENHETEH 2, EEEZM
TREARERERZHMNE,
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. - Board Setup VoA X

* Board Stackup

Board Editor Layers Copper layers: | 2 Impedance controlled Add Dielectric Layer.. Remove Dielectric Layer..
Physical Stackup
Board Finish Layer Id Type Material Thickness ﬂ Color Epsilon R LossTan
Solder Mask/Paste mmm FSilkscreen Top Silk Screen Mot specified  |.. W Not specified v
" Text & Graphics
F.Paste Top Solder Paste
Defaults
Formatting . FMask Top Solder Mask Mot specified  |..| 0.01 mm Mot specified | 3.3 0
Text Variabl
extYariables F.Cu Copper 0.035 mm
~  Design Rules
Constraints = Dielectric 1 Core | | FR4 . 1.51mm Mot specified | 4.5 0.02
Pre-defined Sizes B.Cu Copper 0.035 mm
Teardrops
Length-tuning Patterns = B Mask Bottom Solder Mask | Mot specified .| 0.01 mm Mot specified | 3.3 0
Net Classes B.Paste Bottom Solder Paste
Custom Rules
N : mmm B Silkscreen Bottom Silk Screen Mot specified  |.. W Not specified v
Violation Severity
* Board Data
Embedded Files
Board thickness from stackup:| 1.6 mm Adjust Dielectric Thickness Export to Clipboard
Import Settings from Another Board... © Cancel v 0K

TR, #A TN - YR IE, XTHE MREAEERIZTPRRERNSERE T EZMNRTT AN, AE
MPBENmMS, MAMERER, AM, WF—TEENTER, NMIZREPCB I HEEDRIREXLEMN, XiF
TREME PCB IRITEHAHIEK,

. b g Board Setup v X
" Board Stackup Copper Ard/Circle Approximated by Segments
Board Editor Layers
Physical Stackup i Minimum clearance: 0 mm Maximum allowed deviation:  0.005 mm
Board Finish . . Note: zone filling can be slow when < 0.005 mm
A Minimum track width: 0 mm
Solder Mask/Paste
W Text & Graphics Kl Minimum connection width: | 0 mm Zone Fill Strate
Defaults ay
Formatting w Minimum annular width: 0.1 mm ' Allow fillets/chamfers outside zone outline
Text Variables
“ Design Rules % Minimum via diameter: 0.5 mm Minimum thermal relief spoke count: 2 X+
Pre-defined Sizes = Copper to hole clearance: 0.25 mm ‘
Teardrops Length Tuning
Length-tuning Patterns i CubbERIieddakisdiaice iy 0.5 mm Include stackup height in track length calculations
Net Classes
Custom Rules s
Violation Severity
“ Board Data X Minimum through hole: 0.3 mm
Embedded Files
W Hole to hole clearance: 0.25 mm
uVias
ﬁ Minimum uVia diameter: 0.2 mm
b4 Minimum uVia hole: 0.1 mm
Silkscreen
Minimum item clearance: 0 mm
Minimum text height: 0.8 mm
Minimum text thickness: 0.08 mm
Import Settings from Another Board... @ Cancel " OK

Finally, open the Design Rules - Net Classes page. A net class is a set of design rules associated with a
specific group of nets. This page lists the design rules for each net class in the design and allows assigning
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nets to each net class (nets can also be assigned to net classes in the schematic editor).

. * Board Setup oA X

“ Board Stackup
Board Editor Layers

Netclasses

Physical Stackup Name Clearance Track Width Via Size Via Hole pVia Size uVia Hole DP Width DP Gap

Board Finish
Solder Mask/Paste
~  Text & Graphics
Defaults
Formatting
Text Variables
~  Design Rules
Constraints
Pre-defined Sizes
Teardrops
Length-tuning Patterns

Custom Rules

. . . + ] T + Set color to transparent to use layer defoult color i
Violation Severity P use lay foul i Import colors from schematic

* Board Data

Embedded Eiles Netclass Assignments

Pattern MNet Class

+ &

Import Settings from Another Board... © Cancel W OK

MENBEEMEEALRTEERRIEPFHER, EfFERANEE, RAENRE T —MBEHEENEEIR
THRM BT,

In this design, no net classes are specified, so all nets will belong to the Default net class. The default design
rules for this net class are 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.

MREBEHFSAEN

FEEBERN, EARTEYEEATE. BEMRZENSARHIBIGRT, #as TR - WRZEER
PCB..., SUR r . EMHMTRE FEE— T2 30,

F4RIIE BRANRE §OPMER, EPRREREERN=TTHAISORMBIBER £, <& FMPCB, XA,
RERETEMRNEX=THER, S THEHEENTFEAFRAMENEUGEHENE,
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. * Update PCB from Schematic S
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

Delete/replace footprints even if locked

Changes to Be Applied

Processing symbol 'BT1:Battery:BatteryHolder_Keystone_1058_1x2032',

Processing symbol 'D2:LED_THT.LED_D5.0mm'.
Processing symbol 'R1:Resistor_THT:R_Axial_DIN0309_L9.0mm_D3.2mm_P12.70mm_Horizontal'.

Add BT1 (footprint 'Battery:BatteryHolder_Keystone_1058_1x2032').

Add D2 (footprint 'LED_THT:LED_D5.0mm’').
Add R1 (footprint 'Resistor_THT:R_Axial_DIN0309_L9.0mm_D3.2mm_P12.70mm_Horizontal').

Total warnings: 0, errors: 0.

Show: (v All (¥ Errors o (v Warnings o (v Actions ¥ Infos Save...

Close Update PCB
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 KiCad #r, tRIERIEENELER PCB 2— TFNIE | RiITEREMN EESRERIEEINESCKESR PCB. &
REFEFRIZER, &itEUER MFREEER PCB T ERRFBIREENRENED.

42 il B BRARIAAE

MAX=TTHELMNER T, ERBBIRASILZEREX, BT Edge.Cuts B EBE—THRAGOAERE XE
BB

FIRE KIS SR H B BRPIRIE B R R RN, SHEAMUEASZFAEMR TR, TEfR AR TREE
FRIESE 1 22K, BRI EIRERRHIFNAE,
AR gL ==
I 1.0000 mm{39.37 mils) W
I

To draw on the Edge.Cuts layer, click Edge.Cuts in the Layers tab of the Appearance panel at right. Choose
the rectangle tool |:| in the right toolbar, click on the canvas to place the first corner, then click again to
place the opposite corner so that the rectangle roughly surrounds the three footprints. The other graphic
tools (line /", arc ¢/, circle (C), polygon §J, bezier -, or a combination of them) could also be used to
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define the board outline; the only requirement is that the outline is a single closed shape that doesn’t
intersect itself.

Appearance

Layers Objects MNets

[ feo)dd

B & s.cu

B © rFAdhesive

B © e.Adhesive
@ F.Paste

B © B.Paste
@ F.Silkscreen
@ B.Silkscreen
& FMask
® B.Mask

@ UserDrawings
B © usercomments
@ User.Ecol
@ UserEco2
P & Edge.Cuts
B © Margin
B © F.Courtyard

.

BB

MEIETN T —T EERER ERZHHTR, —iRi, AEUHEERA/ITEERRE

J)ANNNIzh o 3 L X|*

o BEHNRARENEMERMIINER, WERES. BERISERENTX,

o —ERMARRERBRRIERSANENEERNE, FHEANFEOAEX ICHIRIRSIH, BRI RTEL
FFi.

® Almost all components have a "Courtyard" (or two if both Front and Back are defined). Generally
courtyards should not intersect.

o BN THMIENET ML, ERNTAH—MNERE—R, FYhENERERIRE, (& (RTEEZ(E
ERMIAL ) WFAERSEEAEN TR RNREUERE M.

EAIERH, H—HREBRZEEMATERAREER,

BT BT1 BRIRERNEH, REERERE, KGR v KBHNE, K F SEHBEIA—MN  0EE
FERBHREN, CHEBMNIBTRTEE,
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PRI PCB EERMIRFRIEEER. Rit, BERESMNIREHEN, SEREEERN,

=7 PCB EHE—THRRMNAE, AANERNEREFHERETR, ERANBREAREFR, F.Cu (EER) E
FHIMBROEH, m B.Cu (BEM) LHINBEREE,

WAEREANP T, —R—T, EEETH, REA v M R BiflieEE, MRETIREZEN L, U
ERRERHITTAHES | — THRENHEX LA ARE T, —THRENTHERE FENEET,
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Ttk

With the components in place, it’s time to connect the pads with copper tracks.

The first track will be drawn on the front of the board, so change the active layer to F.Cu in the Layers tab
of the Appearance panel.

Click Route Tracks /—/ in the right-hand toolbar or press x . Click on the led pad of D1 and release the

mouse button. The ratsnest line indicates there is an unrouted connection to the led pad of R1, so click on
that pad to draw a track connecting the two pads. Clicking on the second pad completes the track. The

ratsnest line between the led pins is no longer drawn because the connection has been made in copper.
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Now draw a track between the GND pads of BT1 and D1, starting with the BT1 pad on the back of the
board. Notice that the active layer automatically changed to B.Cu after clicking on the BT1 pad. Click on the
D1 pad to finish the track.

While BT1 has surface mount pads that are only on the bottom of the board, D1 has through hole pads that
can connect to tracks on both the front and back. Through hole pads are one way to make a connection
between multiple layers. In this case, D1 is a component on the front side of the board, but its through hole
pads are used to connect to a track on the back of the board.

PA—IBEEREENSEER T, EHEERESEMN BT1 M Ve 188 EFRHL, & v H7%E BT1 Ml R1 ZE=
i, AT, RSEIEETRE F.Cu, WiTRT R1 B VCC 1B 5ERE IBIRINERHIRLL,
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EX—RE, PIAREEEEAET. XABEERGOA THRRSEERMA, ERREMENMNEHER
0o

U 5

Copper zones are regions of copper with an associated net. Zones automatically connect to copper objects
belonging to the same net and avoid objects belonging to other nets. Zones are often used for ground and
power connections because they provide a lower impedance connection than tracks.

BT IR BEERREH R &AM TR FRONENEE ZH E FERIIRAVEERARI—T GND BXiE, 7 PCB ER
&, WEZEHE—TA,

AEHMABEREMENEES, EF GND MEHHR B.Cu BEHiEH, RE B, ARRENEZERENEM=T
A, TNBERE—TARN, NERTTHIZEE,
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The zone outline is displayed on the canvas, but the zone is not yet filled — there is no copper in the zone

area, and therefore the zone is not making any electrical connections. Fill the zone with Edit - Fill All
Zonmes ( B ). Copper has been added to the zone, but it doesn’t connect to the VCC or led pads and tracks,
and is clipped by the board edge. It overlaps with the GND track drawn earlier, and it connects to the GND
pads through thin tracks. These are thermal reliefs, which make the pads easier to solder. Thermal reliefs
and other zone settings can be modified in the zone properties dialog.
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fEKiCad B2, HHE—REFISSAERET, NBNERARIEEN, BINASRENET, BHEELFNERN
=T {DRC, DRC) BERIRTS, EEM (KIS, HhiSHL) <5l BHERBITRISRENHI.

BE, E—THEFNEMRTT, EHENEESAREENRMNNSR. TEREN TR LN RETRE
RRREEE, <. YRETHREGLEN, BNSREHERRSEHBENERSEEERE TR,

BRI MERAEREER, IEEHE BRI LERNNERPH ERRER f3RE I,

AN E

Design Rule Checking is the layout equivalent of Electrical Rule Checking for the schematic. DRC looks for
design mistakes like mismatches between the schematic and layout, copper regions that have insufficient
clearance or are shorted together, and tracks that do not connect to anything. You can also write custom DRC
rules. To view the full list of design rules that are checked and to adjust their severity, go to File — Board
Setup... — Design Rules - Violation Severity. Running DRC and fixing all errors is strongly advised before
generating fabrication outputs.

A RE - WHANME ROE(T DRC S, REEAMBLRIZN og Kil, & BT DRC, BRETME, T
RIZEHRAEERE. X DRC &0,
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Now intentionally cause a DRC error by moving the resistor footprint to overlap the filled area of the zone.
Use b | (Drag) to move the resistor footprint slightly while keeping the tracks attached to its pads. This

creates a clearance violation because the VCC and led pads of the resistor are shorted to the GND zone fill.
Ordinarily this would be fixed by refilling the zone, but don’t refill the zone yet.

Run DRC again, but make sure to uncheck the Refill all zones before performing DRC checkbox. DRC
reports 6 violations: for each pad of R1, there is a clearance violation between the pad and the zone,
another clearance violation between the pad’s through hole and the zone, and a third violation where the
pad’s solder mask opening exposes the copper of two different nets (the GND fill and the track connected to
the pad). Arrows point to each violation in the canvas. Clicking on each violation message zooms in on the
respective violation.
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. 2 Design Rules Checker Vo X

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

Report all errors for each track

Violations () Unconnected ltems (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 [GMD] on B.Cu
~ Error: Hole clearance violation (board setup constraints hole clearance 0.2500 mm; actual 0.000
PTH pad 1 [VCC] of R1
Zone [GMD] on B.Cu
~ Error: Clearance violation (zone clearance 0.5000 mm; actual 0.0000 mm)
PTH pad 2 [/led] of R1
Zone [GMD] on B.Cu
~ Error: Hole clearance violation (board setup constraints hole clearance 0.2500 mm; actual 0.000
PTH pad 2 [/led] of R1
Zone [GMD] on B.Cu

Show: All ¥ Errors o ¥ Warnings o Exclusions Save...

Delete Marker Delete All Markers Close Run DRC
% [F] DRC JHEE, & 8 EFEFREEE, HEH=TDRC, FE, Ok TMITDRC ZHIEFERFAENE SiEiE
HE¥=(T DRC, FRBRIEMITAHERIESR,

3D EEHR

KiCad 2t T—1T 3D &&2:, WiE PCB EEMH, FH BF - 3D BER 1177 3D &E55. ABRmPREmHTE
%, BSIRERAEENHITET, %55 PCB fimfT, RIAERIINERM LED FIEFE, LURE SRR HEE,

B—MALEIRER, BHRIE, BRERHEREHITER, B REFRE - HRER tiRB 4B RE,

33



2 . 3D Viewer voA X

File Edit View Preferences Help

BRECRAQA® Rk L 22 B a1t 3 @[8

Appearance

Ml © Board Body
WO rcu
WO ecu
@ Adhesive
M © solder Paste
@ FSilkscreen
@ B.Silkscreen
W © FMask
M © B.Mask
@ User.Drawings
© UserComments
@ User.Ecol
@ UserEco2

@ Through-hole Models
© sMD Models

@ virtual Models

© Models not in POS File-
< Models marked DNP
/" Model Bounding Boxes

© values

& References

Use board stackup colors
Use board editor copper co
Presets (Ctrl+Tab):
— A
Viewports (Shift+Tab):

— N

Rendering time 0.263 s dx-0.23 dy1.15 zoom 1.00

KiCad FEFFRITZHEETH 3D RE, TEAEEPERANMEER, AEHRIANE SDER, (RN 3D&E
B, (ERFEILIRNE CRIRE)

il & 4 L
REERBERIGT AN, BE—PREMLSHL, SRR SR,

F XX - &5, FTFAHERHENE, X TIHEERLUFIRIHEHIR/LFWE, 1B Gerber iBH2M PCB Hli& SEE
HYIEARE T,

BE—THEER, SHAHRSUFMSEINER—T3XFRHP, BN, BHAZERAIT, EEWRRFMEUNENE
EHHEP  TIFWE ( *.Cu ). BIEIRIDIE (Edge.Cuts ) . FAIRE ( *.Mask ) FIZFD ( *.Silkscreen) ., ¥
EE ( *.Paste ) WFHIEHERR (W) BERH. ¥MiGE ( *.Adhesive ) RBTEARIT B EAITTIHITHER
TEEEIR LN FRE, HitEnIsE4aEEZ5E, E@EEN PCB NEHWERBHE,
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. # Plot v oA X

Plot format: | Gerber Output directory: [ fabII m
Include Layers Plot on All Layers General Options
F.Cu B.Cu Plot drawing sheet Drill marks:
B.Cu B.Mask ) o )
Force plotting of invisible values / refs Scaling:
F.Adhesive B.Paste
B.Adhesive B.Silkscreen Indicate DMP on fabrication layers Plot mode:
v i N
F.Paste B.Adhesive Hide Use drill/place file origin
B.Paste B.Courtyard .
\®) Cross-out Mirrarad nlot
ESilkscreen B.Fab - Virrored plot
B.Silkscreen FCu Sketch pads on fabrication layers Negative plot
F.Mask F.Mask _ | |
Include pad numbers v ] i
B.Mask E.Paste Check zone fills before plotting
UserDrawings F.Silkscreen Gerber Options
UserComments F.Adnesive Use Protel filename extensions Coordinate format: | 4.6, unit mm v
UserEcol F.Courtyard
UserEco2 EFab Generate Gerber job file Use extended X2 format (recommended)
Edge.Cuts User.Drawings Subtract soldermask from silkscreen Include netlist attributes
Margin LlserCnmments
F.Courtyard 1+ Disable aperture macros (not recommended)
Output Messages
Show: All Errors o Warnings o Actions Infos Save...
Run DRC... Generate Drill Files... Close Plot

iy 48l SRERY Gerber 34, REIRt R EREFNHE..., RERT ERMASHE REIEXH, 1EEMBITTER
WREALAHIE, RiE, XM "EHl" WHEE, TR T
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'.,r

Generate Drill Files

Output folder: [

|| PTH and NPTH in single file

I Gerber X2

|| Use alternate drill mode for oval holes

|| Generate map: = Gerber X2

'S

Format Options
® Excellon Origin: | Absolute v
I Mirror Y axis
O Minimal head Units: Millimeters v
inimal header
feros: Decimal format (recommended)

Precision: 3:3

Messages

Generate Report File...

Close ‘ ‘ Generate
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HEE 4 8877 : HEXRTSHIHRE

BRI —TFRFKFIFAKRA LED, ZEBIHSEINE, ANX THRNIEFTELIZ—THNASIEERE, &
H—THXRS, FHARIE—THE,

ANERIHBANEAFF X E NKK M2011S3A1W03, —f1SPST (BRTIEE) ik, FZHEHMAF X AILUER,
{BE |Hgm SRR T AR EiFEE,

EERIEERMIERIAIR
MSTRERAREER, — T EILSHRRSIERE, BRERNER,

KiCad RIS ERMEFRERPOFCR T APHIRISENERE, STERBE—TERNSIR, DUINRETETE
B RIS,

BT ZRMASHEERER, TERTRASNHEENTREER. AMIBERERNMSTHRERE IEPEAA, m
TRIERPNMASNEERNZEATESN. AFAMNBECHERIZIZEBERRTEERRT.

MSERAUEFREEHFERANTSHFESTOPED MFRE - HERNSE.. KEFURE, HERERAMUAER
PR miE AR R miE e PiEI (RIFIRE - EENRE... EETRE. XM TEXREIILUM TESESEHRAD,

m E 4 Symbol Libraries v oA X

Global Libraries = Project Specific Libraries

Active Visible Nickname Library Path Library Format  Options ||
[v) (v Axw_1EEE ${KICADB_SYMBOL_DIR}N4xxx_IEEE. kicad_sym KiCad Ax
[v) % T4xGxx ${KICADB_SYMBOL_DIR}N7 4xGxx. kicad_sym KiCad 74
[v) (v Tdux ${KICADB_SYMBOL_DIR}N7 4xx.kicad_sym KiCad 74
[v) %] T4xx_IEEE ${KICADB_SYMBOL_DIR}7 4xx_lEEE. kicad_sym KiCad 74
[\:/:I [\:/:I Amplifier_Audio ${KICADSE_SYMBOL_DIRMAmplifier_Audio.kicad_sym KiCad An
[\:/] [\:/:I Amplifier_Buffer ${KICAD8_SYMBOL_DIR}Amplifier_Bufferkicad_sym KiCad Bu
[\:/:I [\:/:I Amplifier_Current ${KICAD8_SYMBOL_DIR}Amplifier_Current.kicad_sym KiCad An
I:\:/:I I:\:/:I Amplifier_Difference ${KICAD8_SYMBOL_DIR}Amplifier_Difference.kicad_sym KiCad An
[ e mPARNTEE CIRAESTAEST IR GTTH SV RAET I T S PRI ST T IS PaT Al Fiese sumn Wirad a
+ . T w Reset Libraries | | Migrate Libraries

Available path substitutions:

BEEST, ENEERREBIRESHRTETXN, X, AFPMAINEMENERNERT, HSAEEBMEFH
B, E—FEFTNNZEFEXLTE, FRIEAFME, KiCad MERESREEREIIEEIRRIEIRIESRE
O fREFRE - EEREE... #iT4RE,

—THRNBRESRETER ${KIPRIMOD} , XTETELSREDUNIERR, FIUCAMAXRSEFEETIRER
rANTEE AR,

AESE—RZITH, KiCad (RISEXRIRE, RTHPRENSER) Ml (HRERRE, RTIAFPREFNRER) o
ERGHTIMRE, BERRREMRAISERDERER A, ERFRXLERCH], EREI#TED.

RISHHRER AN ERRTRIERA,

* Windows: %APPDATA%\kicad\9.0\sym-1lib-table and %APPDATA%\kicad\9.0\fp-lib-table
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https://www.nkkswitches.com/pdf/MtogglesBushing.pdf

® Linux: ~/.config/kicad/9.0/sym-1lib-table and ~/.config/kicad/9.0/fp-1lib-table

* macOS: ~/Library/Preferences/kicad/9.0/sym-1ib-table and
~/Library/Preferences/kicad/9.0/fp-1lib-table

SIEFNERERTERE

SHEI—THRANSUEENE P REE—TERFMT, EAESRT, FXASNHEERGHAFNIEERE.

NIREERRITFISRIER, St X4 - HEE, il TR AFHELE—TSF (B getting-
started.kicad_sym) HRGETRERS, PRFENEEDINESEDRESD, FRENRNETRESRSD
(7 SR . SERBE.. PSS TRSHAERE).

RS

MAEEFETQEAXRTE, HETRTIER getting-started &E, mf X - FIERS.... £ RABRAM =,
BWATCHRS @ M2011S3A1TW03 , FFRTIBHISRLEL SW FFk, FREUST BRALIE FEREH W, PRrEEMFERT
DURFSFROANE,

TEEERAR, M2011S3A1W03 RISMELMAESHET. TEAP, —T+HFRTERNPD, FRMUSHRMNTX
R, W, BEXAMNEISHOBH, FEARSE,

55|
Start drawing the symbol by adding a pin. This symbol will not have a pin 1, so we will start with a pin

numbered 2. Click the Add a pin button c)% on the right toolbar. The Pin Properties dialog will appear. Set

the pin properties as follows:

¢ Pinname: A

¢ Pin number: 2

* Flectrical type: Passive

® Orientation: Right

e XPosition: -200 mils

* YPosition: 0

Click OK, then click on the canvas to place the pin. If the pin moved after clicking OK, it might be necessary

to edit the pin’s properties again (double click the pin, or right click on the pin - Properties...) to set the
position correctly.

BRI RARBN S ERBTMAEA mils (Lin) , AHSHSIH, BEEAR

vore | RIAHISAISSHASS MTEEREE, ENBITES LM HINF, Kicad FH
1P 50 mils BV ; EAFRNEIRAHS HASHFRZETAS Kicad AERS)
. #T8, 5PCBREETE, REERNLIFEEEY.
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P

Pin Properties WA

Pin name: | H

Pin number: 2
Electrical type: |—| Paccive
Graphic style: |—| ina

X position: -200

Y position: 0
Orientation: o Rinht
Pin length: 100
Mame text size: 50

Number text size: | 50

> Alternate pin function definitions

WNEZTEIH, ECRAEERRMEIM TR, R, & msert . — RS 3 FH IMISRIBIRSS, Mt

5 (R 2 T HE.

£ KiCad FIIFZ1th75, & msert REE EXRAIRIF, FHIMBRNMBENEBN, FRIEBZEM
BI%RwS. ERTSHRESRT, XAILARIRERERENS /. TRIEERESRT, SRIMAX
ESWE—TH, REBERFSIFERC—TKITHRIE .

TIP
REH.

We want Pin 3 to be on the right side of the switch symbol, so we will edit its properties to change the
location and orientation. Instead of using the Pin Properties dialog, this time we can use the Properties
Panel. This is a docked panel on the left side of the editing canvas that lets you view and edit the properties
of the selected object or objects. To show or hide the Properties Panel, use the X button in the left toolbar.

mils

mils

mils

mils

mils

Common to all body styles (De Morgan)

Visible

Preview:

e(o—

& Cancel + 0K

With pin 3 selected, use the Properties panel to set its properties as follows:

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

e OQOrientation: Left

NOTE .
Footprint).
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The Properties Panel is available in every KiCad editor (Schematic, Board, Symbol, and

Insert | FEFIEA B R RIESRT



EFEARHIE
s RS, (EREE O *EIE*%/ I8, ERSEERE—T SPST (BNEE) X, WFX—%, tiRE

—TE/NMRNEEAN « A5, T:EM’IG FREPEFE—THE NI, RNERE, Bi#kRE 50 mil IR
8o

N\ EFAHEREMA, B f555 | BEBFUALHTE 50 mil (1.27 mm) HIFHELE, &EWE
50 mil FIHBHYE NS T A S RIBE PSR,

SW

WARNING

paccivenl & oD pace;

ISRk

M7EA X - FEBRM FEERTRESNEN, HBTEEM LENT, 19 E FERHH M2011S3A1W03 , H7E XBF F
XA spst switch toggle, LUEETIERFAZHEIZFTS, WFXTRS, 52 EEEIMEAIERAN
E8, FILECHEDE Bm6 IBISFR, FREEME EEEER,

i BE S, YENXFBEREBME, FEASHNSEREE

b- * *Library Symbol Properties oA X

General Footprint Filters Embedded Files

Fields
MName Value Show ShowMName H Align VAlign Italic  Bold ||
e — ) 3 ) ) X
Value M2011S3A1W03 Center Center
Footprint Center Center
Datasheet Center Center
+ T4 [
Symbol name: M201153ATWO03
Keywords: spst switch toggle
Derive from symbol:
General Pin Text Options Attributes
Number of units: | 1 + Show pin number Exclude from simulation
A Show pin name
+ All units are interchangeable P Exclude from bill of materials

Has alternate body style (De Morgan)

Define as power symbol

Place pin names inside

Position offset: | 20

Exclude from board

mils

Edit Simulation Model... @® Cancel ~ OK
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RSMEELTM. RECHHEEE—THE,

= £2E

Open the Footprint Editor and create a new project-specific footprint library named getting-
started.pretty (File - New Library...). As with symbol libraries, the new footprint library is added to the
project library table. With the new library selected in the Libraries pane, create a new footprint (File -~ New
Footprint...). Edit the footprint’s properties (E:E button in the top toolbar) and set the following

properties:

® Footprintname: Switch Toggle SPST_NKK_M2011S3A1x03
® Value: Switch_Toggle_ SPST_NKK_M2011S3A1x03

e Componenttype: Through hole

HRFE

The switch has two pins, numbered in the datasheet as 2 and 3, and spaced 4.7 mm apart. For ease of
placement, adjust the grid to match the pad spacing. Open the grid settings by right-clicking the :' ': button

in the left toolbar and selecting Edit Grids.... Add a new grid with the plus button at the bottom. Set the new
grid’s X size to 4.7 mm. Accept the dialog, go back to the editing canvas, and then switch to the new grid in

the grid dropdown in the top toolbar, if it is not already selected.

By convention, through-hole footprints have pin 1 located at (0,0) and are oriented with pin 1 in the top
left. The SPST version of this switch does not have pin 1, so the footprint will leave (0,0) empty and place
pads2and 3at (0, 4.7 mm) and (0, 9.4 mm) . Note that in KiCad’s default coordinate system, the positive Y-

axis is oriented downwards.

The X and Y coordinates of the cursor are displayed in the status bar at the bottom of the
NOTE window. You can use this to check the coordinates when you are drawing or placing

something.

ERAM T Ei=Fhr mﬂEﬁIE-O, FRR (0, 47mm) TH—BFIERE—TIRE, & ¢ BRLIFSE
I8, ARREEEFEHERE. NEERKSECH 2, ARIEUERSIER. FX5IBNRATH 1.17 mmx 0.8
mm, RHEL (RX5IHRYT) 7142 mm, RSAEREIRH 142mm+02mm= 1.62 mm, REBEFEIRH

162 mm+2*0.15 mm = 1.92 mn, LUREHRBHIEAE,
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i e *Pad Properties oA X

General Connections Clearance Overrides

Pad type: Through-hole b e ?I
Pad number: | 2 All copper layers e ?
Technical layers: w
Position X: 0 mm Y: 4.7 mm E.Adhesive u
B.Adhesive
Padstack mode: | Normal | Edit layer: F.paste
B.Paste
Pad shape: Circular e ESilkscraen
Diameter: 1.92 mm B.Silkscreen
¥ | F.Mask
Angle: 0 o
¥ | B.Mask
User.Drawings
UserEcol
User.Eco2
Fabrication property:
Hole shape: | Round i
Mone e
Diameter: 1.62 mm
Specify pad to die length
Footprint REF** (Untitled), front side, rotated 0 deg Preview pad in sketch mode & Cancel v OK

Now use the Add a pad tool again to place the other pad at (0, 9.4 mm). Notice that the pad number is
automatically incremented and the properties including pad size and hole size are copied from the previous
pad.

ERETATIIERE, BEIEREREFRES )\ NRSEFFIMEK, FRYEARZEE, MM EthERE, #EildkwE
1282 2 F9IBERT®H R 1.62mm+2*0.3mm= 2.22 mm, SEWREIFHEEM 0.15 mm &2 0.3 mm, ~E
WTBEANRY, B1E, BERIYFERESHERAN, FILL 1.62 + 2 * 0.3 OEEH A, HISREH 2.22

mm,
TIP KiCad R Z N AEST M RX, DIERNAEIR,

WA—TEREHHEHNEREBES. Fh—THRELSN, ARE 2 LRTa#, & NEEREEIRTIER
L. RERE NBYHHER LRRE,

HREE
—TIFNREESEFNER ( F.Fab ) B ERITTHDIE, T2£HZE ( F.Silkscreen ) EEEFEAHIBNE, H
AEETHEABEE—THE (F.Courtyard ) BAIESEHMIRES,

Switch to the front fabrication layer by clicking F.Fab in the Layers panel at right. The fabrication outline
should precisely match the physical dimensions of the part, which is 7.9 mm wide and 13 mm tall. Use the line
/ , rectangle |:|, or polygon Ej tools to draw the outline of the part as shown in the screenshot below.

One way to precisely place the outline is to create a new grid with the correct X and Y spacing, as we did for
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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 :222button and selecting Grid Origin....

Configure the grid spacing and origin as follows:

X grid: 7.9 mm

Y grid: 13 mm

X origin: 79 mm /2= 3.95 mm

Y origin: 4.7 mm- (13mm/2) = -1.8 mm.

The completed fabrication drawing is shown below, with corner coordinates annotated.

Switch_Toggle$_

(-3.95, 11.2) (3.95, 11.2)

Next, switch to the F.Silkscreen layer. We want the silkscreen outline to be just outside of the part outline,
so the silkscreen lines will be drawn 0.11 mm to the outside of the lines on the fabrication layer (0.11 mm is
half of the 0.10 mm fab line width, plus half of the 0.12 mm silkscreen line width). The exact coordinates are
shown in the screenshot below, and helpful grid settings are:

o XMI#E:79mm+2*0.11mm= 8.12 mm
e YHy: 13mm+2*0.11mm-= 13.22 mm

e XHE/M:812mm/2=4.06 mm

e YES -1.8mm-0.11mm= -1.91 mm
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(-4.06, 11.31) "~ (4.06, 11.31)

Finally, select the F.Courtyard layer. We want the courtyard outline to surround the part with a 0.25 mm
clearance.

For variety, we can use a different strategy to draw the shape on this layer. Switch to a 1mm grid instead of a
custom grid, and draw a rectangle roughly surrounding the footprint. Select the rectangle and press & to
edit its properties, and enter the corner coordinates of the rectangle directly. The corner coordinates are:

e Topleft: (-4.2, -2.05)

* Bottomright: (4.2, 11.45)

(-4.2, -2.05)

Switch_Toggle$_.

(4.2, 11.45)

STRUOIERS, SFREMM FERR. FERMTR T,



Switch_Toggle_SPST_NKK_M201153A1x03

Kicad EEDX4Y

AT HIFERENFISHIHERE, KiCad B—T KiCad ENL X, IR—EMNSHHEIVEN, TAERA—ER
BEXENE, BEMNR—TREFNEAR. B75E FRHERNSEFERER KLC, KLC #RAEARERHTNRS
GIESENE= SN

EREEE PR R

e, HREZ:M, AESTTRRS, MUBRGA N EERCERREE,

ORI SHESRT, HATXRAS, RENSEL, T 3% ¥R, AEREHAEER ||\ . NEETEER
B, WEFXRER, REFERS.

WA, FREEFFOADELIZMTS | SN ZASRINEREE RN, MAFEFINERTE,

> # *Library Symbol Properties oo X

General Footprint Filters Embedded Files

Fields
Name Value Show ShowName H Align VAlign  Italic  Bold
Reference SW v Center Center
Value M201153ATWO3 v Center Center
getting-started:Switch_Toggle_SPST_MKK_M201153A1x03 11}
Datasheet Center Center
+ (T4 [ ]

I REE, AII—THRS, FEERNAXAS. LTRELIERMTTT LED FI8t,

TRFNAFREREER, AAFXRTSELRETE THE, 517 ERC, HIRENEHFRIEERNEREMBSAN,
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https://klc.kicad.org/
https://gitlab.com/kicad/libraries

vCC

PWR_FLAG
M
\ Swi E:'
M2011S3A1W03

~N
=
L

+ BT1

Ny red

PWR_FLAG O-¢
L

GND

HERFERRMFFR

Make sure the schematic is saved, then open the Board Editor to add the symbol to the layout. Update the
PCB with the schematic changes using Tools - Update PCB from Schematic... and place the switch
footprint onto the board as shown. If needed, resize the board outline and copper zone (the copper zone
will unfill if it is resized, but you can re-fill it as necessary with s ).
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Fad
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E

FEETR T RERMANNER. AN, BIAIREErEEREERER.

First, delete the unneeded tracks. Select one of the tracks between the battery and the resistor — it doesn’t
matter which. Press U several times to expand the selection to include all the segments between the
battery and resistor. Press | Delete | to remove the connection.

Route the new tracks between the battery and the switch, and between the switch and the resistor. Press | 8
to refill the zones.

BRE, BT DRC MUHRIESISHIREIRAE REMIRTTAN,
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1k M201153A1W03

[ —
R1

eSS, HEN3D RR

S eSS

IS0 CEEDE, HRAEED) Fnd, FREEGATRER, REERPHETRHSEREENEDR—THR, 2
A TRSHNHERRIMIFEERNSBIEN 3R FBRF.

i} b4 *Library Symbol Properties oo X

General Footprint Filters Embedded Files

Fields
Name Value Show ShowName H Align VAlign  Italic  Bold
Reference SW v Center Center
Value M201153ATWO3 v Center Center
getting-started:Switch_Toggle_SPST_MKK_M201153A1x03 11}
Datasheet Center Center
+ (T4 [ ]

RS ALUEE—THENHR, HRAFEFNDELXLERS, RATEEIEMNSHRHEMESER T —TH=x. B
FRMUAESRENREEPERBEZTNAREER, EX—TRIARIEN TRLEE RS ER D EERF RIS KT
BTHIER, Al—TRE-TSHEANTA. FXRER (RAHE, HIREAHHTEERSHRIARR)

H

= =l D=
# DIP &1 S014 i3

i

kAR, ALIANREESRISARANER, g, 74HC00 RISEHETIRS SBREEM
B (HRmEdR, DEHRTIR) B,

P
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e Library Symbol Properties v oA X

General Footprint Filters | Embedded Files

Footprint filters:
DIP*W7.62mm*
sS014*

X T KLC WHEEEFESRAE K A8 — a3 R RIS,

ERESZIIRINE L

TOHHHY 3D REMRURTFFE RIRAISMA R, ToiHHY 3D IRBIRIS A RRURTF AR T, S THEALIRINEATHER 3D
&R, 3D BB, UIREBIRILLE. hEse. RIBAIASEHEE, EHEEEIEr 3D B8 irEhiRE,

b * Footprint Properties voa X

General Clearance Overrides and Settings 3D Models Embedded Files

3D Model(s) Show
v
4+ [} Configure Paths...
Scale Preview
X 1.0000 x4+ @
[
¥: | 1.0000
Z: | 1.0000 ®oo+
Rotation
X 0.00° ® o+ ©
Y: | 0.00° X+ <.
X+ 2
Z:  0.00°
5.
Offset :
¥ | 0.000000mr | X+ o

¥: | 0.000000mr || X+

Z:  0.000000mr X+

Opacity

e )

Q

Library link: LED_THT:LED_D5.0mm © Cancel " OK

3<%5 STEP ( .step) M VRML ( .wrl) ¥ 3D EEHET, STEP XHERERITBENIBE R TIEEER, M
VRML eI AREIEE R IRE | DRERE, KiCad FEFRIFZITREBEE XM 3D &R ; iXLERIEL
VRML 1 STEP 1872, MfpREh R —FREEAREDIIL (BER4%H VRML XHHR) o R CAD B
IS B BRARAY 3D REYRY, KiCad AILIE#NES R STEP hRAS,

FIERRE KiCad FEFRRIFERERM T 3D KRB, (EfFEIEESIL T 3D &REHI 4%, RIE 3D

NOTE ‘ . 5
REIATFE, SRR T USEILURM 3D RE, MARRREERR,
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https://klc.kicad.org/symbol/s5/s5.2/

FreeCAD 5 StepUp Workbench —#E¥tglIZ2n4 = 3D HEEEH ; KiCad FEFRIFZEREER T B, StepUp
RATFEREREMRUE. MBMEAINEFEH STEP M1 VRML 34,
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https://www.freecadweb.org/
https://github.com/easyw/kicadStepUpMod/

SENEZESH
EEPIHR
% T U KiCad MEHASE, HSH FH.

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

ER TR KiCad NEZTHAE, BERIBEMISHI A KiCad i1t 8853, S¥IF KiCad IHHIRTRIRE (3 - HIFET
I&.) .

FERhoH KiCad
BIRE— T EIEHER— T8, SR 258D . IME— TR 7 Gitlab HTH— T,

£ 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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