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Chapter 1

KiCad O) CIBIT
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Pcbnew PCB L1770k *.kicad_pcb

GerbView H—N—-Ea1—7 ECOBBEDH—/\—
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PIOT =23 U TEONDIODOEARNLIBRECHEIEE I,

KiCad (&. BHIEBEFEROBRECA VT T VRICHDERDFEICHALTVDREEZERDCENTEZEY,

KiCad (CIFERY 7 XDFIRNEL, BK 32 DEEHL AV, BX 14 DFIOZHNILLAVZELTRK 4 OFEEIL
TVYEBRBCH/’RE T, KiCad (. H—/N—-T77)b. RV TPI)by JVYR—KXVE-O7—23> -7

7AIWEDT )Y SEBRIERICHBLEETDI 71 IVEFBCEMTEFT,

F—TFVVY—X (GPL S7EYXICEDL) THB. KiCad [, T—FVVY—XEADEFHESRERTOI T

D+ CEERNELY —ILTY,

IS —Xv kLD KiCad Dh—LR—:

http://www .kicad-pcb.org/
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1.1 KiCad DO YO—RETVIL—IU

KiCad (& GNU/Linux, Apple macOS . Windows CEIELE J. U TD URL TRIDT VXA ~—ILFIEET DY
O—ROUVOREDHDET:

http://www.kicad-pcb.org/download/

EEIEH
ﬂ KiCad ZERRIE KiCad Stable Release Policy (CEDWTEHNICU Y —XEINET T, FERE(IrErIICE
N HKISUFICEBMEINTUVE T, EUHLRNHEEEFRALLEDTINETBILES, HLEDTS Y ~
R—LORFIOREEILRES D YO—-—RL TSV, REEIVRICET 7 1 ILOBIBPARELH—/A
—DEBRDEISENITBRHEDIHEULUNTEAM, KiCad BAFEF—LIIFEEDREFERRA TS VFED
BELBRDEATREICL TH< CEEBEICLTVE T,

1.1.1 GNU/Linux DHE

KiCad DEERIFIFEAEDT s ARIUE2A—T3 Y - RwH—3 « YR—I v T kicad & kicad-doc ELTRD
(FBCENTEFIT, EULHHELABRFEVNDT s IRV E 1 —Y3a VABHFOREREREEL THITNIE,. A&ZE
ROEBRICHEST. BHORZEREZIRLTT YA R—=ILLTLEE0,

Ubuntu DFE. KiCad DARERDEBEILRE 1 VI +—ILI DRE[ELFHEE PPA & Aptitude (XKD E
NDTT, WMARCRDELIICITTLET:

sudo add-apt-repository ppa:js-reynaud/ppa-kicad

sudo aptitude update && sudo aptitude safe-upgrade

sudo aptitude install kicad kicad-doc-en

Fedora MIFH. KiCad DAZERNDEREEILRZ 1V XA =L DIRE/BEILTEHIE copr ICXDENTT, KiCad
& copr CTYRL—=ILTBICFHRTRDLDICITITTILET:

sudo dnf copr enable mangelajo/kicad

sudo dnf install kicad

HB3WNE. OAVITIVBERF/N—TI3 VD KiCad EF O VO—RLULTA VX +=JLLTED. BE KiCad DY —2 T
—RESHYO-RLULTOVITILLTTY YR R—ILTBEETEFET,

1.1.2 Apple macOS MDBH

macOS ADRERD KiCad (FEATFD URL TREDIFSNFT: http://downloads.kicad-pch.org/osx/stable/

ARZERODEREEILR(ETO URL TROFS5NET:
http://downloads.kicad-pcb.org/osx/



http://www.kicad-pcb.org/download/
http://ci.kicad-pcb.org/job/kicad-doxygen/ws/Documentation/doxygen/html/md_Documentation_development_stable-release-policy.html
http://downloads.kicad-pcb.org/osx/stable/
http://downloads.kicad-pcb.org/osx/
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1.1.3 Windows DIEE

Windows FINRERRD KiCad (FIUTD URL TRD(FISNET:
http://downloads.kicad-pcb.org/windows/stable/

Windows FADEAE L F(EEITFO URL TRDOISNET:
http://downloads.kicad-pcb.org/windows/

1.2 YR—k

ANENDWVZD, RELVLWCENRDOED, BRENS D NVTHRREZ OED - V\WFNDBETE:

e Visit the forum

SMUTHFLU &S, #kicad IRC channel on Freenode

¢ Watch tutorials



http://downloads.kicad-pcb.org/windows/stable/
http://downloads.kicad-pcb.org/windows/
https://forum.kicad.info/
http://webchat.freenode.net/?channels=kicad
http://www.kicad-pcb.org/help/tutorials/
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Chapter 2

KiCad {EZEDHEN

ffid PCB et —ILEDFEBIMENG B —T3 T, KiCad (F. BEEOIVR—XYEETY ETFU Y RZERICHED
BEMT—0 - JO-EFBELTVEY, OBEREFERLUZEORRTOH. JVR-—XVLCEIREREDT v~
FUVRHREIDHETENET,

2.1 BiE

KiCad TOEEDRNIE 2 DDETEL S XD THERINTULET: BRROEBEEERODL 17D TT, IVR
— XV SATSVETYRTUYE - SATSUDOMBMINS 2 DDIXTDZHICHETT, KiCad ([
ZLEIVR—IRVRETYRTIIYERREINTHED. FHILEBZROHDY—ILEFO>TULET,

TR KiCad DIFENOFNERYT IO—Fr—~ T, COTO—Fr—hABUENRBBENH D7 v T
&, CAHIBRTITS>ONESBLTUET, BATEBHAICEEEL7r IVERTMITOET,
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For more information about creating a component, read Making schematic symbols. And for information about how

to create a new footprint, see Making component footprints.

Quicklib (&, R KiCad DIAVR—XVEEERITBDCENTESD Web R—XDAVYI—T 11 X&EF>EY
—JUTY, Quicklib (CDWVWTHDELDEIRIE. [Quicklib (CLBDEFERIVR—XY ~DIERI Z2BLTTFEO,

22 JAD—K/N\vD -7 )5F—>3>

BEFORNERE(CHTEDOIZ5, ROXT VI IEENE PCB ICBICETY, LIFLE., BINOIVR—X
VREMITRIMHERG 2D, BBRMESTH A INEZREINLED, Xy EEARBEINEDEV >R ENE
CDET, CNIE 2 DOAETITSCENRTEET: J4D—R -7 I)F—IgavENVD -7 )5—I3VTY,

JADT—R - 7J)7—23avEFOBROBRENET S PCB L1 7 I RCXDHEEETT, DK EERIIC—
EEERNS PCB N1 YR—kUKIFNEESEODT, CNEERNSHEEETT, 20, J4D0—R -7
J7—23VI[E PCB NOAREBRZIERIGR D CEEAREICLET, TJ42T—K -7 J)F7—I3VICDVTOFH
(F. TKiCad DT #D—R -7 J)F—23V]| OETHEMINTUNET,

NV -7 )7—=23VE PCBLA7IONEEEZDONILT SEBRICEDRIWETT, N\vD -7 ) 7—
aVERB2DOMELSHERREGT —FDABEEYDABTI ., COXIEHZE. 77— OEV(IHEENIC
FRA—TIMN LA7IEDOBEICL > TOHHREZ(TBINDTE VT — ~IKBRICEIL 17D RRISRESH
F9, BRM PCB THINRLES, COEBIEBRINEEVLRETNE T,



http://kicad.rohrbacher.net/quicklib.php
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Chapter 3

KiCad D{&E

31 Ya—hkAvhk:-F—

KiCad (IBSE(IH > TERLS 2BANY 3 — NV E - F—&HFO>TLIET: 7IOESL—5F— - F—-&hvhk
F—TY, VIREBSRDDICF—R—RZEIVIYREECESCET, £55%F KiCad TOIEFEILUERIG(ICfE
nnE9,

311 7O€35L—5—-F—

7OESL—9— - F—(F. AZ2—OY—ILN\— - FPAOAVOOV v O ERKOMREFEFI: VY RIEA
ASNEITH EVOR - RIVRT)wISINBITIHAERBEEIEA. IVYE - E—RTADBLEVITFE
BSICRTE>UEKEVRICTZOESL—5— - F—&FALF T,

7oLrsSL—5—-F+—&

| Place | Inspect Tools Preferences Help
= 1> Symbol shift+A |
L Ppower Port Shift+ P

/ Wire Shift+ W E

3.1.2 RvbkF+—

Ry bF—E705SL—F9— - F—(CEVIXR - DUvOERULEEDERUTY, Ry hF—%&FHIDER
EDA—YIVUBTESICOVYREBRBLET, D—0JO0—&FHIDICELKESICOVIYREZEITD
SHICIEHRY cE—&EFRALE T,

To view hotkeys within any KiCad tool go to Help — List Hotkeys or press Ctrl+F1:
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Find and Feplace Ctrl+Alt+F a

Fepeat Last Ikem Ins

Move Block — Drag Block | <unassigned:>
Move Zchermatic tem
Duplicate Svmbol or Label
&dd =vmbaol

Add FPower

Mirror X

Mirror

i = R  — +

You can edit the assignment of hotkeys, and import or export them, from the Preferences — Hotkeys Options

menu.

CORFIXVRTE, Ky hF—ECDESHFMTERLTOET: [o) B [o] EREES, F—K—R
D" F—ERLTFE,

3.1.3 £l

MR TRES <BRLIFEEXTHIL LS

TOoESL—5 - F—&@EIHE. " DA VERE” IVY REFUET L S57Shift + W ZLET (1—VYILD
ERZEDDET ), KT, ERERIAT B/2H(C(E. RESISHROIRVMBIMCVYIOREED YO LET,

RwkE—TlE, BIC [w] EETERENA—VILIBDSES ICREMAEDET,
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Chapter 4

e Bl D E

il

CHETIE KiCad EFO>TEN L SICBFORREEET SN EZUET,

4.1 Eeschema D{HFH

1. Windows MIFE. kicad.exe ZEITLU TTF I L) Linux DIFS. AT kicad EF1TTUTTFE L, KiCad 7
OO0k - VRXR—IvDOXTVEHERBENDITL LD, CCHESHEEFRD 8 DOMILEVILDTT
7o W—IVEFESCEMTEEY: Feschema, AVR—XU L S4TSY - T5 45, Pchnew, T v =T
Yk I5F a5, GerbView, Bitmap2Component, PCB Calulator & U T Pl Editor T9, ETBY—JLEEME
DELD(EDNDOHEET Bz (C KiCad FEEDTRNDOREESBL TTFE0),

#® - 0 KiCad 4.0.0-rc1-stable /homefworkftutorial1/tutorial1.pro
Z74IVF) T30X(B) |EP) V—I(T) ~IT(H)

: : Ak g | ™
1B 9 &

oYz okE:
/home/work/tutorial1/tutoriall.pro

2. Create a new project: File - New — Project. Name the project file tutoriall. The project file will automat-
ically take the extension ”.pro”. The exact appearance of the dialog depends on the used platform, but there

should be a checkbox for creating a new directory. Let it stay checked unless you already have a dedicated

directory. All your project files will be saved there.
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3. OEREOERNSIBOHTHEIL &S, BRI T 5 Eeschema ZREBILET o NS 1 EBEDNR
5UTY,

4. Click on the Page Settings icon :Iﬁ on the top toolbar. Set the appropriate paper size (A4,8.5x11 etc.) and
enter the Title as Tutoriall. You will see that more information can be entered here if necessary. Click OK.
This information will populate the schematic sheet at the bottom right corner. Use the mouse wheel to zoom

in. Save the whole schematic: File — Save

5. We will now place our first component. Click on the Place symbol icon E in the right toolbar. You may also
press the Add Symbol hotkey [a].

6. Click on the middle of your schematic sheet. A Choose Symbol window will appear on the screen. We’ re going
to place a resistor. Search / filter on the R of Resistor. You may notice the Device heading above the Resistor.
This Device heading is the name of the library where the component is located, which is quite a generic and

useful library.
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AviR—2 2 FOBR (2473 FATADFTHAZTHhTVWET)

Z405—: |R |
¥ device |
R [ Resistor |
R PACK4 [ 4 resistors Pack ]
R PACKS [ 8 resistors Pack ]
R Small [ Resistor ]
RELAY 2RT
RR8 [ 8 resistors |
RR9
RVAR
R
% BA
Resistor
F—7—FK
El: R DEV

Cancel || OK

7. Double click on it. This will close the Choose Symbol window. Place the component in the schematic sheet by

clicking where you want it to be.

8. A—LAVIBEHICAVR—IXVLETHRBEED VvILET. HBdVWE XA—LTYVEX-LTD
EIBRDICVIRDRA—IEMBUNE T, KEHBRAEEEARIC/IVITBICEVIID (RR) KR1—JL
EHLE T,

9. AVR—=XVYE RDLEIEVIOR - A—VIVEGDET, 1] EWLIET, JVR—IXVAREELFX T, ElE
TEBICHICAVR—RVYELETOUYOTIREREHDFTEA,
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=z
Pa =\
If your mouse was also over the Field Reference (R) or the Field Value (R?), a menu will appear. You will see the
Clarify Selection menu often in KiCad; it allows working on objects that are on top of each other. In this case, tell

KiCad you want to perform the action on the Symbol *+*R-+".

10. Right click in the middle of the component and select Properties — Edit Value. You can achieve the same
result by hovering over the component and pressing [v]. Alternatively, [e] will take you to the more general

Properties window. Notice how the right-click menu below shows the hotkeys for all available actions.

Avih—3 bk R? D M
AVR—F A bDRZwY G
JviR—3xhEE »
aAvR—3 2 rOMRE

Avik—RX v h@IaOE— G v
dvih—3 > hElkE Delete JI7L VA ul
s Fa 2y F
T—b A 1| ZA73VIT49TRE  ClE |
X—1 TPk 71 e
Ea—O B F3

HEjX—L Home

A—=LDFER v

) RO ER: .

L2

11. The Edit Value Field window will appear. Replace the current value R with 1 k. Click OK.

ER
UIPLYR - To—JUR (R?) EEELHVTTFE,, CNEFEREFLEFNCTONET, CNTERSR
OHROEHE 1k EHFEDF LT,

ATk b
12. To place another resistor, simply click where you want the resistor to appear. The symbol selection window will

appear again.
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13. BICRBATZIBIRSHABRE ) X LLEIC R ELTRRINTUVET, OK EO VWO L TAVR—X VYV NERE
LES,

AviR—2FOBRR (2475 FATADRTHATHhTUWET)

4= |
v - BE --
BARREL JACK [ DC Barrel Jack ]
R [ Resistor |
B 74XX
» adc-dac
» analog switches
> atmel
> audio
P Ccmos4000
R
% BH
Resistor
F——FK
0 R DEV

Cancel || OK

14. In case you make a mistake and want to delete a component, right click on the component and click Delete. This
will remove the component from the schematic. Alternatively, you can hover over the component you want to

delete and press [Delete].

15. BECEERY—~EEHDIVR—XYKRIVIR - A—VILVEEGDET [ BT EICLD, BRI SZC
ENTEFET, FILKERUZIVR—XVREBSZLVBAREI VYO LTTFEL,

16. Right click on the second resistor. Select Drag. Reposition the component and left click to drop. The same
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17.

18.

19.

20.

21.

22.

23.

24.

functionality can be achieved by hovering over the component and by pressing [g]. [r] will rotate the component

while [x] and [y] will flip it about its x- or y-axis.

==
Right-Click — Move or [m] is also a valuable option for moving anything around, but it is better to use this only

for component labels and components yet to be connected. We will see later on why this is the case.

2 DHOBHSEICVIX - A—VILEBUVT v EHLUTRELE I, R& 100 TETWRXE T, "Ctrl+2”
(CXDTEAIREIRFE ITICRT 1 MTEET,

Change the grid size. You have probably noticed that on the schematic sheet all components are snapped
onto a large pitch grid. You can easily change the size of the grid by Right-Click — Grid. In general, it is

recommended to use a grid of 50.0 mils for the schematic sheet.

We are going to add a component from a library that isn’ t configured in the default project. In the menu,
choose Preferences — Manage Symbol Libraries. In the Symbol Libraries window you can see two tabs:
Global Libraries and Project Specific Libraries. Each one has one sym-lib-table file. For a library (.lib file) to
be available it must be in one of those sym-lib-table files. If you have a library file in your file system and it’ s
not yet available, you can add it to either one of the sym-lib-table files with Browse Libraries. For practise

we will now add a library which already is available.

You need to find where the official KiCad libraries are installed on your computer. Look for a library di-
rectory containing a hundred of .dcm and .1ib files. Try in C:\Program Files (x86)\KiCad\share\ (Win-
dows) and /usr/share/kicad/library/ (Linux). When you have found the directory, choose and add the
MCU_Microchip_ PIC12.1ib library and close the window. You will get a warning that the name already exists
in the list; add it anyways. It will be added to the end of of the list. Now click its nickname and change it to
microchip_pic12mcu. Close the Symbol Libraries window with OK.

Repeat the add-component steps, however this time select the microchip_pic12mcu library instead of the Device
library and pick the PIC12C508A-ISN component.

VOO0V RO—SOAVE—RYRCYIR - I—VILEBEET, BO [x] & [y AIVE—RV &
RESEZCEISEALEL &S, TOBFAANIVE—R Y RERLET,

Repeat the add-component steps, this time choosing the Dewvice library and picking the LED component from
it.

R —~EDOZETOIAVR—X VY EEUTOLSICEBELE T,
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e |
- PIC2C508A-1/SN (LED
L1 ypD ICSPDAT/GPO
ICSPCLK/GPL F&—s
TOCKI/GP2 e
von IR RGPS [ | 1 i
A5C2/GPY |-
R CLKIN /Q5C1L /GPS |2
B 1yss

25. HEE 3 EVOOXRDIDEHIC MYCONNS EVWVSEERMIVR—X Y REEIREREDE T, [KiCad
ERERRIVA—XVEROER] OEICT v+ TFL. —HSAVR—IXVEEDIHEEZT. COEICED
TETTFEL,

26. TH. FIRIHERSINZIVR—IXVEZERET D EMTEDILSICHEDF U, [a] U T myLib 5
TSYICHD MYCONNS AVR—R IV RERUZE I,

27. AVIR—X Y LDOFERIF J2 I8 MYCONNS SRILDTICERRFT T, MBEZERZVES, J2 D ETHEI YW
ODUTUI7PLYROBE ([m] EAF) £0YvILET, CNETSHINRPIC—L - 1T B EFF
NEUNEBA, JVR—XVED J?2 EUTICRITISCBEELE T, SANIGMAEBITEFSLZ (TN
TCEMTEET,

-MYCUNN3 -
. VeC
. INPUT |2—
_ GND 3
77
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28. It is time to place the power and ground symbols. Click on the Place power port button ™ on the right
toolbar. Alternatively, press [p]. In the component selection window, scroll down and select VCC from the
power library. Click OK.

29. VCC BRERBI DZHIC. 1k DIBEFMBOEYOLEAED UVvDOULET, YOOIV RO—50 VDD D
FAEOVUYOLET, AVR—XVNBIRBEOHHS VCC &V, VDD EVORBECEBLE I, B
ERE®BEDIRL T, VCC BE@%&E MYCONNS D VCC BV EAICERBLEI,

30. EVEBINNDXTv TEHKHITEIN, SEIF GND SRZEZRIRLET I, GND Bf%E MYCONNS O GND EV
DFICEBEBELET, BIO GND Y VARILE, Y203 RO0—50D VSS EVOEICEEELE 9, ORX(E
COELDICIEDTUVNDBIETFTT,

R
Zﬁﬁlﬁﬁﬁﬁ?ﬁ
ra

vcc |<:? o o

- ;?_ o PICiZCSUBA—I/SN o

L ]vop ICSPDAT/GPO H—

o ICSPCLK /GP1 o

Tockl /GP2 -

Vpp/MCLR/GP3 |-t

a5C2/GP4 3

o CLKIN/QSCL /GRS |2

- Bvss e
b lmm
o MYCGNNB ?
vee 1

,NPUT.;Q;gzzzffffff53333333fffffffffffffff
GND-%3%%535fffffff%i%gg}fffffffffffffffff
'ZZZJZ?ZZﬁﬁﬁé?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

31. RIC, BECOAVR—X YV +DERE LTI, AY—IL/I—D U{VGDEEET’I’ZI\J/ ZDO)wOLET,

==
AR
Be careful not to pick Place bus, which appears directly beneath this button but has thicker lines. The section Bus

Connections in KiCad will explain how to use a bus section.
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32. VOOV b0O—-3 7 EVOIRICHBSNSEMEIY YO L, ENHS5 LED O 1 EVDINSERED )
vOULET, BRERBEI SRICA—L - TYIBIEMTETT,

EE

RSN VR—IXVREBEELZVES. [ (D) EESCENREET. [m] (BF) (FESARET
FHDERA. (D) E@ESCETITIVOEGEHIICETI I, JVR—IX Y ~DOBEIARE SN
S5ATVIT 24U ERBELFL LD,

DAT/GPO -
CLK/GPL o

33. COMBEEBEDERLUCUTOETOIAVR—IXVRDOEBRESFTFEE I, JrPERKIDICIEISITILOY
wHOELFET, VCC & GND OV VRILADERIEZ. VCC ¥ VRIVIES TERIC, GND 2 ViRILIES &
RICHAVFULET, TOXROU—2r2avk&EBTLLETL,
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34.

35.

36.

37.

38.

39.

e
VeC - 1e?
. _PICiZCSUBA—I/SN
VDD ICSPDAT/GPO
ICSPCLK/GP1L
TOCKI/GP2
Vpp/MCLR/GP3
QSC2/GP4
R CLKIN/0SC1/GP5
| ¥—e§e VSS
gﬁB | """"'VCC:::::::: L
MYCGNNB
VCC
INPUT-;g.. T a2 .. .
GND —a— CCRZ L
- GND -

We will now consider an alternative way of making a connection using labels. Pick a net labelling tool by clicking
on the Place net label icon === on the right toolbar. You can also use [1].

YoOdYRO-SDEY 6 ICEEHRINTULBRDTrvVPOFRBEIUYOLET, COSANIUIC INPUT &
ZEIED(FTET,

BCFIBICREL 100Q DIBNRBOAICHDIERCAHDSNIVERBELE I, ARRIC INPUT EZBEIEMNITE
T, 2 DDEALCBAIERFDOSANILE. BXEVLERE PIC DEY 6 & 100Q BHESOBICEDF T, Chid
BNEMUCERITY 1 VOBAICENLEERRT I v I TY, SNIVEBEITDIDCHTFLEDTTITIE
IMBTEEL, BfCEVICSRIVEMFRCENTEZET,

SRIVIEEe. BICERICERLRZAIE DIIZ3BNTHESCEETEE I, PICODEY 7 (CSRILVEMITT
uCtoLED &£&BIE DT, BHEsE LED OBRD T 1r7(C LEDtoR ERRIZEDIFIED. MYCONN3 LB
BOBD DI INPUTtoR D(FED. T,

VCC & GND OIRICSRILVEDI(FBREBIIHDEFA. TDOSANILIE, BHRINTULBSEBERATI O
SERENCERINTULIET,

THRICREHTERNEDLSICRZBINERLE T,
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YCC

| o N '2'7:"R'?'jEDtoR
vcc |cr'i+ii"”iiii}};;;; ng ;1;|<;-
; T - PICL2C508A-1/SN o uthJLED
L lvpp ICSPDAT/GPO
ICSPCLK /GP1L
TOCKI/GP2
Vpp/MCLR/GP3
QSC2/GP4
CLKIN/QSCL/GPS

INPUT

5kk%km*r

—8 1 vss

gﬁa '"""”'vCC:::ﬂ:::::::f::::::::ﬂ::::::::ﬂ

Iﬂﬁig INPUTTGR —=— INPUT -~

GND '3" R

J?':::<7::::f::::ﬂ:::::::::::ﬂ::::ﬂ::
GND

40. ZNTEEHEINTUEVW DI VPIETLLFE LU £ D0 BHEINTULWEVWE P D1 (d KiCad CFT VDS
NEERICESINET T, CNSOESEEITDEH. T1VARBHEINTULUVONRERNTHD I EE DS
O5SLICIEBRIBCEMRTEZLT,

41. Click on the Place no connection flag icon X on the right toolbar. Click on pins 2, 3, 4 and 5. An X will

appear to signify that the lack of a wire connection is intentional.

DAT/GPO
'CLK/GP1
0CKI/GP2
{CLR/GP3
1SC2/GP4
1ISC1L/GP5

Brexre
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42.

43.

44.

45.

46.

47.

RIXEUVEBREVEFEDODOVAR—IXVERRSHEDE T, Eu—wn—m%ﬁthﬁﬁﬁmﬁfj/t}ED
O ITBCETENSERZIDIELSICTEE I, VCC & GND ORI EEINDIEE. BNIZER
EVEBFNICERINET T, —BRNICIE. BNEERE VEESHUVLDICEBNIRETT,

It is now necessary to add a Power Flag to indicate to KiCad that power comes in from somewhere. Press [a]
and search for PWR__ FLAG which is in power library. Place two of them. Connect them to a GND pin and to
VCC as shown below.

PWR FLAG PWR 'FLAG

GND - veC

ot

]
CNICKDHBNLEERRF I VINESER(TECEMTETEII: EE power_in EVIIBREITNTUVE
A (Net xx)

Sometimes it is good to write comments here and there. To add comments on the schematic use the Place text
icon T on the right toolbar.
All components now need to have unique identifiers. In fact, many of our components are still named R? or J?.

Identifier assignation can be done automatically by clicking on the Annotate schematic symbols icon ﬁ on the

top toolbar.

OREROT7 ) 7F—23 Vo« VRITE, ECHOERBK. BEZERZEIRL, 7./ 7—Y3VRIVeEoy
wOLET, BBODAYE—IJICOKZEIVYIOL, ALBEOVVOLET, JVR—XVEDETD ?
MEDKDICHFICESTHBIONTZHEEL TSV, BRAIFIEIZ—OTY, FAZEDHITIE. R1. R2
. Ul. DI ZLT JI &&MIToNF U,

CCTCRBROIS—ZFTvIULET, by TFY—ILNN—D TLO I AWIL—ILFITVIDERTTZ I

i EDJwOLET, RITRIVEDUYILET, BEHRTNTULEVDTIPEODIS—PESEDLNR
—bFMBRIENE T, I5—0, EEFOICLEIL LS. IS—PEHFAHBIFEICE. NSTTREDKEMNDE
BREODIS—PEEDHIHAICKRRINETT . KDIS—DEHRERFS6 ERC LIR—~T 7 1ILDO4A%
ReFTvol, TR VEBERLI T,

TR
If you have a warning with "No default editor found, you must choose it", try setting the path to c:\windows\

notepad.exe (windows) or /usr/bin/gedit (Linux).




KiCad C &(FU® 21/ 49

48.

49.

50.

ol.

52.

53.

54.

55.

56.

57.

58.

The schematic is now finished. We can now create a Netlist file to which we will add the footprint of each

component. Click on the Generate netlist icon on the top toolbar. Click on the Generate Netlist button

and save under the default file name.
RYRYUIREERLUEZS, by TIPY—=ILN—IEHD CoPch(AVR—R I LETYRTUY ~DESER(T)

:-;El-ll.
ERTO7VAIY = 20 JvOULET, J7TIHEFELIEBADIS—MARRINCZS OK & v D
LET,

Cupcb allows you to link all the components in your schematic with footprints in the KiCad library. The pane
on the center shows all the components used in your schematic. Here select D1. In the pane on the right you
have all the available footprints, here scroll down to LED THT:LED-D5.0mm and double click on it.

GRIORrVIC, MATELE Y RTUYRORA, BIRESNEY T IL—TRFEXRRIDCEETEFE T,
CNIE KiCad BBEIE D w PV Y REFESEEICRBRLELDIETIEZHTI, COITrILIEBM/E

?ﬂ@'%(C(JCﬂB@?{j‘J}ﬂg }! Fﬂﬁl ZO)wOLET,

For Ul select the Package DIP:DIP-8 W7.62mm footprint. For JI select the Connector:Banana__Jack _3Pin
footprint. For R1 and R2 select the Resistor THT:R__Axial DIN0207 L6.3mm_ D2.5mm__ P2.5/mm__ Vertical
footprint.

If you are interested in knowing what the footprint you are choosing looks like, you can click on the View selected
footprint icon :lzb. for a preview of the current footprint.

You are done. You can save the schematic now by clicking File — Save Schematic or with the button Apply,

Save Schematic €& Continue.

You can close Cupecb and go back to the Feschema schematic editor. If you didn’ t save it in Cvpcb save it
now by clicking on File — Save. Create the netlist again. Your netlist file has now been updated with all the
footprints. Note that if you are missing the footprint of any device, you will need to make your own footprints.

This will be explained in a later section of this document.
KiCad ZOY IO b - VR—IvI(CHIDBEXT T,

XY ERURRECE, ETOOAVR—X IV REZDZENENOE VEGHNAZRINTUVE T, XV kU KRG
FTEIRT7AIVIEDT, BRICRBEURDIBELIZDEVNZDTBCENRTEFET,

SATSUIT7Ib (Klib) €ETFIXET7TIVIEDT. BARICAZICIHRELLDBRIBSCEMNRTETT,

To create a Bill Of Materials (BOM), go to the Feschema schematic editor and click on the Generate bill of
[£]

materials icon =28 on the top toolbar. By default there is no plugin active. You add one, by clicking on Add

Plugin button. Select the *.xsl file you want to use, in this case, we select born2csv.zsl.
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59.

o=
AR
Linux:

E U xsltproc MEDMSHEWVEG. O YO—RLULTRDELSICAYI—ILTBCEMTEET:

sudo apt-get install xsltproc

Ubuntu DK D7k Debian HRDF+ AU E1—TY3 VA, T2l

sudo yum install xsltproc

RedHat BRDFT « AU E1—23a VA, EL2BEODT« AV E2 -2 3 VBADEDEHFELDE
ald. FEVOTF IV EI—Y3avDNRvT—3 - VRXR—Tv— - IV REFEDT xsltproc /3w
—IJ&EAYXL—=ILLTTFE L,

xsl T 71 IVINEDNSIZEFR: /usr/lib/kicad/plugins/.

Apple OS X:

E U xsltproc BEDHNSHEVEE. CNRZIND LS Apple DY M5 Apple Xcode W—JLZE 1V X
=L DM IOVO-—RULTRDELSIETVRAR—ILTBEMRTEET:

brew install libxslt

xsl 7 7 1 JVINEDNSBIHFR: /Library/Application Support/kicad/plugins/.

Windows:

xsltproc.exe EBFEMN D xsl T 7 1 ILIE. < KiCad install directory > \bin & < KiCad install directory
> \bin\scripting\plugins [CZNZNICENNSDTL & D,

ECOTSY RR—L:

ERFTD bom2csv.xsl (FCCHMOAFTEXT:
https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/-

bom2csv.xsl

KiCad IB#FMICOVYREER LTI, HIXEZDLDIC:

xsltproc -o "%0" "/home/<user>/kicad/eeschema/plugins/bom2csv.xsl" "}I"

IWEFESXZVEE. COOVYRSAVEZBELIT:
xsltproc -o "%0.csv" "/home/<user>/kicad/eeschema/plugins/bom2csv.xsl" "%I"
NIVTRE V&I CETRICERMESNE T,

THEREHLUTHILULD, TJ77I (FOIJIHRERAURRITY) 37OI 0 TAILIDHICHD
£9, *.csv J7-1JU%E LibreOffice Calc M Excel TRIWTHEIL &So T YR—DDT+ YV RORKRIRIN
25 OK &L E 9,

HIEEECNTRDED PCB L1770 DI A—ROECERNTET U, TIMNEIEDHIC, TJVR—XY
FOEVENIATEHRIDHEET >ERTHEFIL LS.



https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/bom2csv.xsl
https://raw.githubusercontent.com/KiCad/kicad-source-mirror/master/eeschema/plugins/xsl_scripts/bom2csv.xsl
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4.2 KiCad TO/\ X5t

:ly/_.ﬁ?_*yl\ A G)En}tbbt—_ E\Jt\ EUG):I \JTJ'Q—*\JF B @En}tbbrz—_toygﬁtl}tbbH(Tn(iHBUb\C tb\{%
DNET, COFE 2 DDBIREDBHDFTT: LEMBICERTERSNIICLBIFEENIERHR TT, £ED2FB3DN
BTHFIL&LD,

1.

10.

11.

4EVOOARDIMI DHD, EVRALTZEEHRLEVDEERELIL LD, SANIVEREOT ([ &HT) 3
OB PLDEY 4(C al EVWDSBRBIDSANIVEMTE T, [Insert] ZIWL T, EV 4 DTFOEY 3 ([CEFHN
(CARDOMBZETVE T, SANIIZEBNIC o2 EVR—LEINET,

[Insert] ZF(C 2 [@IALTKRE Ve COF—(F BEDT7 17T L) E—EREICHILLTHED. HEDIE
FEEICLTNBETEEMLEIVIYRTT,

SRIUTIFEEZEMD 2 DOTIRTIS CONN 2 & CONN 3 [CEEBOBRLTIERZXTUR,. COFFEHT

PCB &#/EH T3 &, 3 DOIARIINRPEVEHRINTUVDRCETLLED, M2 ICEHBLECERRINT
~J
WET, ZLEEBEHIC. B3 ICRTLS, Pray 3 Efor—EO TP NIV~ ERE

N
LTy NEFESRNRRISAVEMIMZBCEETETT, PCB ICIIFADEEESH DT EAN,

M2n, EVICEMLTUVIEVWITIVEIBRICEARETHBICEERBRELTHTET, R SANILIEE
VICEENTBRCENTEDINTLRR,

ES—HEAT. 4 DEHOIOIXRTS CONN 4 ZRELF T, AISHDERICELD. ZOSNILMFEDUE
ED>TUWET (bl, b2, b3, bd)e FAE(F Bus a & Bus b EEVEEVDAETERLILEVDTY, EVICSAN
I B5E (EARETI M) (FEDTC. KDDIC. NREIC 1 SRNILT. RRASTUIESRNIUTFTTS
BETERRLUZLDITTT,

HICERBALIZSANILIFTDHEEME DT, CONN_4 (CEHL TINILEMFTE T, EVICE bl, b2, b3 L

Ny
Thi ERBBERTET, PraY Y EESR—EOD DAY-NIAI VRV ERELE. 71’3‘// =f&

DRNRSAVIC, EVEEHRLET, R4 ZRBTFIL,
CONN_4 ONRIECSRIVEMFIT (I F—ZHBLT) b/1..4] £B[MTET,

Put a label (press [1]) on the previous bus and name it af1..4].

C?I’L‘C‘/TR‘S"// ZEOT. /1R a[l.4] ENX b[LA] ZEERIDCETTEDRLDICEDFT LI,

2 DMNIREEHRITDCET., BV al [TEFNICEY bl ICEHEI N, a2 [ b2 ([CEHIN. UTEKRE
NET, M4 ITEBEBERAEDLSICEZBZINTRLTVET,

ST
lInsert] (C& 3 BEDT 1T LE U E— MR, BOBSNZEPNAELCSFESCENTES
7, BIRlE. BODAVESTOEYICERT 3R 2. €3, €4 TOELEOMETTEE LR,

e
nsert] [Ck3 BEOTIFLEUE— NG, 7Y X &, =< SADERLRE D13

IVhUZERBICEEBATEEI,
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Chapter 5

TIVVRERDLAT7 I

ERULERYRIISDT71ILEEDT PCB DL 7O RETORMBRI L. CNUE Pebnew Y —ILTITL)
EE

5.1 Pcbnew D{FEH

1. From the KiCad project manager, click on the Pcb layout editor icon Ii' . The Pcbnew window will open.

If you get an error message saying that a *.kicad pcbh file does not exist and asks if you want to create it, just
click Yes.

2. W DN EBRBHREANTDICENSEBHFET, v VY—IL/IA—D &—a“%&“;”ﬁm?fr:wﬁ "D w
DULET, BUIE R—=IT1X (A4, 85211 718E) (CREL T, I LILE Tutorial 1 EFRELFE T,

3. It is a good idea to start by setting the clearance and the minimum track width to those required by your
PCB manufacturer. In general you can set the clearance to 0.25 and the minimum track width to 0.25. Click on
the Setup — Design Rules menu. If it does not show already, click on the Net Classes Editor tab. Change the
Clearance field at the top of the window to 0.25 and the Track Width field to 0.25 as shown below. Measurements

here are in mm.

FYPIZAITA4F | FO—s30L THA 2 IIL—Ib
TS A

SVFSYA | BBIE FFTE E7 FUL| w420 F& <1/0EF FYIL

Default p.25  fo2s o6 04 0.3 0.1
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4. Click on the Global Design Rules tab and set Minimum track width to 0.25. Click the OK button to commit
your changes and close the Design Rules Editor window.

5. Now we will import the netlist file. Click on the Read netlist icon on the top toolbar. The netlist file
tutoriall.net should be selected in the Netlist file field if it was created from Eeschema. Click on Read Current
Netlist. Then click the Close button.

6. All components should now be visible. They are selected and follow the mouse cursor.

7. Move the components to the middle of the board. If necessary you can zoom in and out while you move the

components. Click the left mouse button.
8. ECHAVR—RIUKEF VYR EFEINZIMOND T VOETERINTUVET, R—RO5vWYRX
O o

FEIERTODRI Ve @ NMBEEINTUVBRCEERRBLEF I, CNTSYYRILRAETHIVR—X VU bE
BEHmUCTLWBHKRFREZXT I,

9. You can move each component by hovering over it and pressing [m]. Click where you want to place them.
Alternatively you can select a component by clicking on it and then drag it. Press [r] to rotate a component.

Move all components around until you minimise the number of wire crossovers.

___1:'-' :;: (1] ;‘ -1

_—"PIC12C508AN /SN

MYCONNJ

[hE LT i
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10. Note how one pin of the 100 ohm resistor is connected to pin 6 of the PIC component. This is the result of
the labelling method used to connect pins. Labels are often preferred to actual wires because they make the
schematic much less messy.

11. Now we will define the edge of the PCB. Select the Edge.Cuts layer from the drop-down menu in the top toolbar.

Click on the Add graphic lines icon i-=1 on the right toolbar. Trace around the edge of the board, clicking at

each corner, and remember to leave a small gap between the edge of the green and the edge of the PCB.

ﬁ. [] Edqe. Cuts - -I"'-' :::{:’I j:;

== || 111

12. JRIC GND BB ETOIAVEEHBL TLFTVE L &S, EBEDOPT. £TOD GND DOEHG (. EROESD
HRSEE ( B.Cu EFENZFT) [CBESNEISYRTIL—VEFE>T—RICTVLET,

13. FEFEDTHDL AV THEET BN EREREED T EA, v TYV—ILN—ICHBIROVIFITIIAZ
—®D F.Cu ("PgUp” ¥—) &EFIRLF T,

buntu14.10.1-product /home fworkftu B

Q& &R (€ 7 A WecuEon B @

| (23.6 mils)/ 0.40mm (15.7 mils) * | = | MB-Adhes 540mm (10.00mils) | v ||[X—n1833 |+
B F.Adhes
B B.Paste
Br.Paste
MB.silks
WF.silks
BB.Mask
BF.Mask
Cbwgs.User
B Cmts.User
MEcoi.User
M Eco2.User
[HEedge.Cuts
M Margin
HEs.crtyd
W F.crtyd
M&.Fab
EF.Fab

KEL Fou b8 28 R R BCHR
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14. If you decide, for instance, to do a 4 layer PCB instead, go to Setup — Layers Setup and change Copper
Layers to 4. In the Layers table you can name layers and decide what they can be used for. Notice that there

are very useful presets that can be selected via the Preset Layer Groupings menu.
15. Click on the Route tracks icon \-\ on the right toolbar. Click on pin 1 of JI and run a track to pad R2.
Double-click to set the point where the track will end. The width of this track will be the default 0.250 mm.

You can change the track width from the drop-down menu in the top toolbar. Mind that by default you have

only one track width available.

Pcbnew 0.201506292248+5841~23~ubuntu14.10.1-produc

|_tf‘.df1’f§:t}.25t}mml[9.84mil5}*| ¥ ||E7:0.60 mm (23.6 mils)/ 0.40 mm

e

16. If you would like to add more track widths go to: Setup — Design Rules — Global Design Rules tab and
at the bottom right of this window add any other width you would like to have available. You can then choose

the widths of the track from the drop-down menu while you lay out your board. See the example below (inches).
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N4 LEARIE:

B#R 1
BodR 2
Bo# 3
Bo#R 4
BC#R 5
Bi#R 6
BodR 7

|t:u:+1

0.02
0.05
0.08
0.10
0.15
0.20

17. Alternatively, you can add a Net Class in which you specify a set of options. Go to Setup — Design Rules
— Net Classes Editor and add a new class called power. Change the track width from 8 mil (indicated as

0.0080) to 24 mil (indicated as 0.0240). Next, add everything but ground to the power class (select default at

18.

19.

left and power at right and use the arrows).

If you want to change the grid size, Right click — Grid. Be sure to select the appropriate grid size before or

after laying down the components and connecting them together with tracks.

J1 DEY 3 ER<ETOERBRNERINDIIT. COEXEBRDERLIT T, HEDERIIUTOEIDELS

([CEBTL & D,
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uCtaLED INPUT

Nel—[Dt-Pad)

PUTIaR

MYCONN3

[l PUTich

IhE LT t il

20. Let’ s now run a track on the other copper side of the PCB. Select B.Cu in the drop-down menu on the top

21.

toolbar. Click on the Route tracks icon \-\ Draw a track between pin 3 of J1 and pin 8 of U1l. This is actually

not necessary since we could do this with the ground plane. Notice how the colour of the track has changed.

LAVDEEICLODTEY A WSEY BILfTEFL &5, EFEBEISCET. BERELTULBIITL
—VEREIBCEMARTT, LHOWTL—VICEKRLTULBKRIC. GOVvYIO LT BEBET7DEREZ
BRI BNEIC [v] ELIE T, CNICKIDERERIEATEARADL V(LT CENTELT,
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ZN—F— L EREBTEL1TDER

=
) EmomRETE

I\ EHIE0ER

22. When you want to inspect a particular connection you can click on the Highlight net icon I~ on the right

toolbar. Click on pin 3 of J1. The track itself and all pads connected to it should become highlighted.
23. Now we will make a ground plane that will be connected to all GND pins. Click on the Add filled zones icon

@ on the right toolbar. We are going to trace a rectangle around the board, so click where you want one of
the corners to be. In the dialogue that appears, set Default pad connection to Thermal relief and Outline slope
to H,V and 45 deg only and click OK.

24. Trace around the outline of the board by clicking each corner in rotation. Finish your rectangle by clicking the
first corner second time. Right click inside the area you have just traced. Click on Zones—’Fill or Refill All

Zones’. The board should fill in with green and look something like this:
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uCtoLED INFUT

[ | 4] -1

-.;;,___I_EICIECE‘.’JEA—IXEN

INPUT1aR

Mei- [D1-FadZ)

MYCONNJ

| PUTiGR:

IE LT el

25. Run the design rules checker by clicking on the Perform design rules check icon ﬂ on the top toolbar. Click
on Start DRC. There should be no errors. Click on List Unconnected. There should be no unconnected items.
Click OK to close the DRC Control dialogue.

26. 7701 - REEDJvOLTI 77 IVEREFLE T, 3D TEREHEEI SZHICF TR - 3D Ea—
PO JvOLET,
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27. PCB ORAEATVOXRZRSYI LT PCB £ ESCEMTEXT,

28. ERICNTTHERTI, XA—N—ICEBRHICIEIA—N—T 71 I ELERT IRERHDE T,

5.2 H—N\—T71ILDOERK

PCB RZERLIZS. ETCOLAVDA—N—T71IEEHRL T, EREFEL TNBHLTDHFHD PCB
A—N—CEBENTEFT,

1.

2.

From KiCad, open the Pcbnew board editor.

Click on File — Plot. Select Gerber as the Plot format and select the folder in which to put all Gerber files.
Proceed by clicking on the Plot button.

RUIWITP7rIbEEBT BICIE. Pebnew B'S T71)b —» POV REBUITVET, T IAILEDERETK
LWTL & Do

CNS(IHEBML 2 B PCB ZRET BEHICEIRT SREBENRH S L 7T TY:
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Layer KiCad Layer Name Default Gerber ”Use Protel filename
Extension extensions” is enabled
Bottom Layer B.Cu .GBR .GBL
Top Layer F.Cu .GBR .GTL
Top Overlay F.SilkS .GBR .GTO
Bottom Solder Resist B.Mask .GBR .GBS
Top Solder Resist F.Mask .GBR .GTS
Edges Edge.Cuts .GBR .GM1

5.3 GerbView ND{FH

1. To view all your Gerber files go to the KiCad project manager and click on the GerbView icon. On the drop-down

menu or in the Layers manager select Graphic layer 1. Click on File — Open Gerber file(s) or click on the

Rt
icon .I' Select and open all generated Gerber files. Note how they all get displayed one on top of the other.

2. Open the drill files with File — Open Excellon Drill File(s).

3. Use the Layers manager on the right to select/deselect which layer to show. Carefully inspect each layer before

sending them for production.

4. The view works similarly to Pcbnew. Right click inside the view and click Grid to change the grid.

5.4 Freerouter (C &2 BEEENG

Routing a board by hand is quick and fun, however, for a board with lots of components you might want to use an

autorouter. Remember that you should first route critical traces by hand and then set the autorouter to do the boring

bits. Its work will only account for the unrouted traces. The autorouter we will use here is FreeRouting.

N —
Py =\

FreeRouting is an open source java application. Currently FreeRouting exists in several more or less identical copies which

you can find by doing an internet search for "freerouting”. It may be found in source only form or as a precompiled java

package.

1. From Pcbnew click on File — Export — Specctra DSN and save the file locally. Launch FreeRouter and

click on the Open Your Own Design button, browse for the dsn file and load it.

2. Freerouter (&, FEIRE BEERNDOWA T, KiCad MREFR CTHR> TOWKEWREZER D TUE T, Freerouter
[F2 DDEBERT VI TEELTT: RAICERICEREZTV. RICEFNZERELLE T, TERELIC(E

REMADNBIHELNIEADR WIOTERELSELETEZICENTEET,

3. bV TINN—ICH B Autorouter RIVED ) wH TR E TCHEERGRERIEBETETIE I, THDO/N—(IETHOD
FIRIEEDBREINSETINE T, EUTE Pass IV EM 30 ULEICHE>Tz5. HETZOERIIHZESL
COIL—F—TIIEIBEHBECELOTLLDS, AVAR—XVEMEREE>ELIFEDBRURAZFICEEGETIET
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NoSBHELEL &3, MROEBEEMUBERDSDTI—ILE. SYYRICDERREOHEDLELT I L
TY,

4. VIORDEDIwOICLD, BFEREFELLU CREACTOCIZEBFHNICRBRTIEICENRTETIIT, £
S—EEVVUYOTRE, REGCTOCIMMBEELE T, FBLETIRERELVDTHNIE, Freerouter HMEEE
ERZIBDICEEBIORBUTL £S5,

5. File — Export Specctra Session File X Z1—%Z20JwOUTERT 7 7IL%E .ses hikF CIRELE T,
Freerouter JU—IL D 7 1 JVIFREFE T DRERH DT E A,

6. Back to Pcbnew. You can import your freshly routed board by clicking on File — Import — Spectra Session

and selecting your .ses file.

If there is any routed trace that you do not like, you can delete it and re-route it again, using [Delete] and the routing

tool, which is the Route tracks icon \ on the right toolbar.
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Chapter 6
KiCad DA J—k~ -7 )>7—23Y

BFOEBER. JvbTFUYRDOEIDHET, ERLAT7ON A-N—TJ717ILOERETT LS. ERERED
EDETBEHIC. PCB A—N—(CETEZXBERBNTET LI,

LIFLIE., COBFEDIEEDRNE—AETEILELLEDFT, flxE,. BICCOEEDRNET T LTULRIETD
HRZZF /IVRUEITNEESEVRTI R, bEzE. BREBHLZD, MOEODEANEXZD, BREZE
BLED, EATBIMNEBEMECDZXT T, COEEMEEDHRT, HEENPCODELIEVNC EFEREFREZ—HS
FHRUBET CETL &S, RADDICCDESICTARETT:

1. (IR ORI SD CON1 & CON2 EANBIEVWEEELFL &5,

2. HIEIZIEE(CTER UK EEIRER Xz PCB 2/ >TVE Y,

o
3. KiCad H\S Eeschema EEIL T, CON1 ZHIBRL CON2 ZEMU TEEEZTUVLE I, 7_’]’3\/ 2 IO
EBRMZOYVIORERELT, by TPY—ILN—cHD RV EUR F@Emo)?‘l’j) "EDOUvwOULZE
I,

4. RYRUIREDUYO UL RELE T, TIFNNRD T 7T ILBATRELFLL S, VI 77 ILE LES
LEY,
5. CON2 [CTDw hTFPUVREEIDYETE T, bwTPY—ILI—(EHD CoPch(AVR—RVbLETVERTFTU U
:?.‘l-ll.
OBEEMN(T) ERTOT7r3Y = ZO0UvIOLET, FHiLLWT/ATID CON2 [CTv kTFUVREEIDY
TEI, BODDAVR—XVEHBICEIDYTZ DY LTIV EDFEE T, CvPch EEHALCE T,

6. Eeschema [CED., T777J) - AR OV IV LOREEDUvOLTCOIV I D RERELE T,
Eeschema ZBEAU E 9

7. KiCad OV Ik - YRXR—TJ NS Pebnew TP IVEITI VI ULFET, Pebnew NI+ >V ROMEETE
I,

8. U\, BEESORRNEBNCHEET, HLURY R TP1IVETYR—LEL &S, by Ty
—WA—CHB RV RURROFAHO T IVIE 55Uy LET,
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9. KY LV DT P IVEERIBIRIVED VYOI LT, KYRUXRT7rILERRL, BEODRY KU
AbEZBHALED VI LET, ELTRHALUBIRIVED UV DI LET,

10. COFRKRT. LHIOZTOBRAERESOL 17O RRESNT T, £ LOBICETORERDERR. SE
DEITIE CON2 MERXBTL &S0 YVIRXT CON2 ZBIRLE T, ERDPRITHEHLIL &2,

11. CON2 ZREL CRIRLE T, BT LSV DEDLSICRELTH-—N=T 71 ILOERELFL & D,

CCICBVEFIREBEICIG THETERZICEORI CENARTY, bRLEIAD—R -7/ 5—23Y
RIS, NwD - PI)T—23VELTHSNBRDTTERHD T T, CDITEIE Pecbnew THRIFEHICLIZE
BOXEFEE, ODBRERXRYEIIANCRRIBZCEERRECLET. BN NvD - PJF—23aVEFZAKICER
TE>FVDTCCTIIEETTE Ao
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Chapter 7

Make schematic symbols in KiCad

Sometimes a symbol that you want to place on your schematic is not in a KiCad library. This is quite normal and
there is no reason to worry. In this section we will see how a new schematic symbol can be quickly created with KiCad.

Nevertheless, remember that you can always find KiCad components on the Internet.

In KiCad, a symbol is a piece of text that starts with DEF and ends with ENDDEF. One or more symbols are normally
placed in a library file with the extension .lib. If you want to add symbols to a library file you can just use the cut

and paste commands of a text editor.

7.1 JVR—XRVbE-S0T3U - T« 5DEA

L HLULLWIOVR—IXVROERICIE TVR—XVE - SA4TSY - T7 15 (Eeschema ND—EB) EEVE T,
ZJOI O T IS tutoriall RIC library EVWD T A LI EED T L &S, FIIVR—XVREEDZS,
ZZICEHLWSATSUT 71U myLib.lib EBEE T,

2. @HBFHLLVIOAVR—IXVEDIEREBOF LU & S, KiCad 'S Eeschema ZEBIL T, IVR—XVU K5

4?5U-I?+9®7{j>£}59Uw9b\%ﬁjyﬁ—*ybﬁm®7{])$}EDUwDbi
9, AVR—XVbL - ZORFTxDD+VRIOBENETT, HILLWIVR—XXV ~%E MYCONNS 845,
TIOAIWEDOV I 7LYREBEE J (. RyT—IJRDIZY Lz 1 ICERELET, OKEDODUwOLZE
T, BERHEEZS yes EOV VI LTHEE T, CORRTRIVR—R Y KE, ZOSRIVEFTTERIN
tuiﬁoEDEM<DmEbtaib;5°Ew—wﬂ—mﬁéjyﬁ—*thE>EEmw®74:

SOT EnUwH LTS, EVERBTBICE. ¥— 0 MYCONNS SAILOTHENDEEI Uw s LE

ER

BN EVOTONRT DY RIT, EV®E VOC ., EVESE 1. TLOKIUYD - 5147 % BRA
ACEELTOK ZDUYILET,
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EU & (N): lvee | EvaoxEH4Z@): [1.270 TYA—RIL
EXES(U) 1 EYBEOIFEHAX(X): [1.270 TYA—bIL
faE(0): o % - 3L 5.080 TUA=b
ILINII GAF(E): (H/SwST -

TST199 2594)(8): | =514 =

1
[ Avf—2 Y RO T RTO/S—YTHEE() v C C

=)
[ 2TORFAREAIL(F-ENLHATHETE(S)
EEE EoFO/F
& =rR{k(v)

@ FvrtiL(Q </ OK(0D)

4. WYILIFAA. MYCONN3S SNILOETHIED, #OVU YO UL TEVERBELE I,

5. EVEEBNDXT Vv ITEEORLE T, SEIF EVRIG INPUT T, EVESE 2T, ILOKY YO
& /1w TELFET,

6. EVEENDX TV TERDERLITT, SEF EVRIE GND T, EVESIE 3T ILOKJYIITTE
NRwITELFET, EVEIRICERTRELT T, JVR—KXYEDSANILO MYCONNS &R—IJDHIG
(BVSTUYRKET S [CLE T,

7.RICAVR—X U FOBBEBTFL LS, JVR—XRY h@ﬁ?«(:%ﬁﬁé’&)\h@?«jym "B w
DUET, UTICRITLSICEVICEEUTRAEERETE I, . RAFEODELOABICLIEVRED U W
DLET (VIRRIVERUEZZHICLEEA). TLT. EAFEOATOAICLIZVEBED U YO LET,
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10.

11.

12.

13.

14.

4y

—
NJ

Y
=
g
(AN
&

BREZEEBTEDDILZVEG., T EE - BORETC R EHREB 2" HEB 47 (CHRELETI, ZL
T. REEAEL TR DORLEVERORLICVIZA—VILEBWT | #8L T BEOFO/ST 9«
VROERRL, BRETEDDILERIRLET,

AVR—RIREBEZDOS A TSY myLib.lib IRFELE L LD, FILLWSTITSUANREDIVR—XRY

hEﬁﬁ@?{jym%EDUWDbt\7zw9nmmmmmm/EEG\%bma%?%uvwfwé
myLib.lib EVDRBICTHRELE I,

BE - AVR—XVESATSUT. tutoriall /library/ & 1—FEBDORKR/X(TBMU. myLib.lib & 1
VR—XILSATSIVIT7TILICEMUE T,

EES1T3SY ODiETRG)?‘rZI)m E#O0VvOULET, STTSUDERD YV ROANT myLib EFIRL
TOKZEODYYOLEY, D YRODEHMNREBAFOS I ITSUERLTED, ENM myLib TH B
CEITERLFL &S,

hw?W—wH—caéﬁ&@%{jaummﬁﬁmjyﬁ—zyh%%%w7+:yﬁ#EGUwDL&

o FYTIY=ILN—ICHB T XOICBAEDS1TS 'JE{%T?ODT'(ZI‘JIE EDVYIOUTCEEZET
RELIT T, EOBBAYE—ICE BVEITIVYILTTFTV, HLLEBRIYVR—Y SIFTRL T,
DA YRODIARIVN—[ERENTVBSTTSUNSFERET,

AVR—X UL - SAT3S) - IT7490TvVRIEBFRUF I, Eeschema DI+ VY RIICEDE T, HIE
FOFLWIAVR—XIU KIS TSY myLib NSRBATEFI,

SATSUNRRICEBMTBCEICEDT. SATSUD filelib TJ7TIVENETEDRLSICHEDET,
FEeschema D\S 8BE —» AVAR—XVES1TSVELT, ENAD/ IR E 1I—FEZORR/AXITEIM U,
file.lib® AVR—XI RS TSUIT71ILICBIMULET,
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7.2 AVR—XIXIVERDODIDIR—bL, 71VR—~, BE

—HWSAVR—XVEEEDLIDE. BIAESNEEDHSIBOTENEREITIANRERLECEEHDT I, C
NETIZ. KiCad DIEBES 1T S device NS, HBIEEHMBDS 1T SY myOuwnLib.lib (CAVR—XVR&EID
AR—kULT. ZNEZEIBIHEERTLETEL £ Do

. KiCad H\5 Eeschema ZEIL T, AVR—X UL - S1TS - 1?490)71’:!):[;} =DOUwOULT,

1’E¥5{7‘5'J®E$R0)7»r:|ym ZOUYVI U, device SATSVERVET, BEDS1TSUMDS

IT NI VR—R Y LEFZHFHATCOT 1] y:[;? DU wOULT RELAY 2RT &4 VRh—kULEF T,
B

AVR—XXVEOIODIAR—b+OT7rIY ZDVYDOUT, TAILE library/ ~NTE FILLWST TS

D71 IL%&E myOwnLib.lib EV\DBBEITIRELE T,

SATSVNRRGEMTBDCET, COAVR—RY MESATSYURIE myOwnLib.lib BRIATE S L SIC
EDET, Eeschema NS BE — IVR—XV SISV ELT, library/ & 1—EBDRZR/IX(TE
U, myOwnLib.lib & AVR—KX IS TSUIT71ILICEBIMULE T, BIILEZS"0K” IR VEHLT
D YRDERACET,

EES1TSY UDiE}R(DT*rZI‘Jm Z0VVIOLET. STTSUDEIRD « Y RIWT myOwnLib &3
RUTOKZEDUYIOLET, v YROOERHMREFERFDS TSV ERLTHED. ENM myOwnLib
THBICEITERLF L& S,

BENDSAISUNSIF s IANIAVR—RY I\EEEHSAG@?«:):E? 2D wSH LT RELAY 2RT
E’I’\Jﬂf—l\biﬁ'o

CNTOAVR—RVEEFELELDICEBRTEE T, VIXN—YILESAJU RELAY 2RT [CERT [] &
LT MY _RELAY 2RT ICVUXR—LUFEY,

by PY—ILNN—(CH D RBENDS T ITSURDIBEOG IV R—XY I\E%%ﬁ@?'fj)# EOUvOLFE

o FYTFTY—ILN—ICHD T XIICBEDS1TS 'JE%T’?@?’(ZI‘/E ZDVYIOLUCREZET
RELTT,

7.3 quicklib (CKBEFERKT VR— > ~DIERK

COETIE. 7YY=y DY —IU quicklib ZEFE> Iz, BIEKIYR—=> K~ MYCONN3 (IO MYCONN3 |
Z288) ORIDIERAEEBNT LI T,

1.

2.

quicklib DD T TR—TI(CFTET XL & S: http://kicad.rohrbacher.net /quicklib.php

R=I(RDBEBZE AT LZF U & S: Component name: MYCONN3, Reference Prefix: J, Pin Layout Style:
SIL. Pin Count, N: 3

Assign Pins @D ') v O ULET, R—I(ORDBEHREAILZ U & DS: Pin 1: VCC, Pin 2: input, Pin 3: GND
o Type (F 3 DDE Y EE Passive ZEIRLFE T,
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4. Preview ®D VYO ULET, WRILS Build Library Component @OV wHOULET, TrrIbeSDvO—K
U T tutoriall /library/myQuickLib.lib £ 2fHFTE T, TETFXLR!

5. TN%& KiCad EFE>TRTHFT L &S, KiCad FOTVI D - YVRX—I v M5 Eeschema EEBIL T, IV
ﬂ—gyh-afjau-I?«@@?{jyi}EDUqu\jyﬁ—R)hmfyﬁ—h®7+j
> =0 )W DU, tutoriall /library/ ~NTE myQuickLib.lib &FIRLFT T,

I_'n.

~——— VCC MYCONHS

N

!
h
=
&
£
[}
=

6. ST TSUIIRICBMIDCET, COAVR—XRULESATSURIK myQuickLib.lib BRETESLS
[CIEDE T, Eeschema 'S F/E — AVIR—XIYRSATSVEULT, library/ & I—HEERDRZ/ X
BIMU. myQuickLib.lib & AVR—XIES1TSU T 71 )LIGEMULE D,

CHAVR—RY MEBBEER. E<TADEVZEFDIVR—IXVEEEDRVKRICHERICHMRNTH 3 EBER
TEBCL&LD,

7.4 KEEVOERBRIYVR—XRY =DOIER

quicklib ([CLBEBRIAVR—X Y EDIEBRDET, DT ITIR—=IXDY—IU quicklib EE>ZEIEK IV R—X >
FOERAFERZT Uz, ULHL. RIC, RKEEY BEOEY) ZFDEBRI VR—XX YV REFIRERS D C
RIS TLU & 56 KiCad TlE. CHNUEFZAKICPERC LWVEETEHDFEAS

L 50 EYDT N XQRGOEBERIVR—X Y REERLIZVWE LT T, BROLEE VDR, BFIXE 25
EVOREE 2 D, EF>TENEHSDHR—RILTETT, COIAVR—IXYRRIEVERNES
TL& Do

2. COAVR—XYLEERT BDRENHEIE. quicklib EES>TRIRIC 26 EVOIAVR—X Y REERL T,
Python ROV FRTZENSNHDEVESEIRDEBE L. RIEHIC 2 DEMREL T—HHD DEF & ENDDEF O
([COE—&R—XKTBZETT,
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3. LUFIC intat T7TILE outtat T7TILEEEU TEX DT Y FIVIE Python XU TFTROBIERLE T,
NS intat T71ILOFOETHTICHL T, X PINL 1 -750 600 300 R 50 50 1 1 I & X PIN26 26 -
750 600 300 R 50 50 1 1 I ODELDICHFENIRDEBEXELF I,

IVFWEROV T~

#!/usr/bin/env python

simple script to manipulate KiCad component pins numbering
import sys, re
try:
fin=open(sys.argv[1],'r"')
fout=open(sys.argv[2],'w')
except:
print "oh, wrong use of this app, try:", sys.argv[0], "in.txt out.txt"
sys.exit ()
for 1In in fin.readlines():
obj=re.search(" (X PIN) (\d*) (\s) (\dx) (\s.*)",1n)
if obj:
num = int (obj.group(2))+25
ln=obj.group(1l) + str(num) + obj.group(3) + str(num) + obj.group(5) +'\n'
fout.write(1ln)
fin.close(); fout.close()
#
# for more info about regular expression syntax and KiCad component generation:
# http://gskinner.com/RegExr/
# http://kicad.rohrbacher.net/quicklib.php

1. 2 DNAVR—X IV RE—DICHRE T BIZHIC. Eeschema M5 IAVR—X VK- SATI3SY - IFvF%&F
ST, 1BHNIOAVAR—XXVREBEIL., 2 BEHICELSHEVLDICUTPIRERSHBZTLLD, UTICE
BHIL b T 71ILEZFD Eeschema CHORIRETUFE I,

*lib 77 1T ILOARA

Eeschema-LIBRARY Version 2.3
#encoding utf-8

# COMP

DEF COMP U O 40 Y Y 1 F N

FO "U" -1800 -100 50 H V C CNN

F1 "COMP" -1800 100 50 H V C CNN
DRAW

S -2250 -800 -1350 800 0 O O N

S -450 -800 450 800 0 0 O N

X PIN1 1 -2550 600 300 R 50 50 1 1 I

X PIN49 49 750 -500 300 L 50 50 1 1 I
ENDDRAW




KiCad C&EU®

44 / 49

ENDDEF

#End Library

PIN11 -
PINL3 -
PIN1S -
PINL7 -
PIN1g
PIN21
PIN23 -
PIN25

12
PINL - -

PING
PING -
PIN7
PING - -

- PIN2

- PIN4
- PING
- PINS
- PINLO

- PINL2

. PINL4
- PIN16

- PINL8

- PIN20
PIN22

- PIN24

PIN27
PIN29
PIN31
PIN33
PIN35
PIN37
PIN39
PIN41
PIN43
PIN4S
PING7
PIN4Y

1. CCTBITLTULS Python ROVUTF K, EVESEEYSRIVERIFISE TEBRNEY—ILTT, &
DEAE, BETEISHDIINEFEICENLERRBBYI(CLD. CLSCEEBXTHUTTRIL:

http://gskinner.com/RegExr/
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Chapter 8

AN AN DY (3%

o, —BENSTITSUICABNESE YR IUYROBMAZEST EDAVILDI T - W—ILERKD,
KiCad @ .lib 7 7 1 VIZEIBREBE .. .kicad_mod T 7CILIETVERTFUIYRESATUVET, CoPch (ORI
EEICTVRTUYREZIDYTEIDICHEONT T,

Aib ERBRIC, kicad mod T 7 1IVETFRXRT 71T, —DDIVERTUIVRESTCENTEET,

KiCad (CIZEBEL IV LTIV RDSATSURGDFIIN HEEARBEET ST Y ~TFU YRR KiCad DS
A1TSVUARICEVWCEESHBITL LS, CCTIF KiCad THLUWPCB DY UV REERITBFIBERLUET:

81 JyhrTFUVE - IFTv5DEA

1. KiCad 7OV TPk - YR—I v H\S Pebnew V—ILEEBILE T, v ITITVY—ILNN—ICHD TVRTUY
388

;

FI?’]’QEE’E<®7{:V"'| EDIJ \ygbia_o AV l\jljyl\ " I?’(QD‘{EE%&@_O

2. We are going to save the new footprint M YCONNS in the new footprint library myfootprint. Create a new folder
myfootprint.pretty in the tutoriall/ project folder. Click on the Preferences — Footprint Libraries Manager
and press Append Library button. In the table, enter "myfootprint” as Nickname, enter "${KIPRJMOD}/
myfootprint.pretty” as Library Path and enter "KiCad” as Plugin Type. Press OK to close the PCB Library

Tables window. Click on the Select active library icon r&' on the top toolbar. Select the myfootprint library.

488

3. hwIPY—ILN—ICHD HWIVEFIU RO y}’-nl HEOUvwHULEI, JvkFUYVRAIL
MYCONN3 & AN LZET, EEAPRIC MYCONNS SRIVBARTREINE T, TDOSANILOTIC REF* & D
9, MYCONN3 O LETHED YU YH L, REF OLAICEEILE I, REF* L THDOUYHOLT, TFIX+OD

REERU, SMD (CUR—LLET, 7FILTFO/NRT D REDIEET IERTEBIRLEI T,

L BY—Ii—le53 v kaem o711y @ EERUET. Sy FERETSEOEEES UL
9, HLLSWRETEIUOL Ry REREEDIUwILET, RDDIC [ EERET,
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10.

e MAykFOansT4

—WERE | O—nh

e = L S e
2T /'//“J\:'_F_i::r

) KU
RykES: |1 .
) Hedk:
Fou £
HAZX: mm
AR | SMD -
HA4ZY: mm
fetk: 1) :
L,f +7
)(-{n' E: 1.27 mm -t”g.r-'H: F.Cu =
B -1. _ )
Yi| 1.27 mm FH=HI LAY
HAZX: 0.4 mm F.Adhes
HA4ZY: mm B.Adhes
& 0 I3 & F.Paste
0 01 B.Paste
: F.silks
BHRoXARAZEvR |0 mm
B.silks
BHRoyAmA7Evk |0 mm
& F.Mask
Iy R E FTORE
yKREFAETDRE 0 mm cet
aROTILY: i Dwgs.User
=.APVsICH Ecol.User
BowkT)A D AR Eco2.User
bl§s: 0.0
EEmE: _E

</ OK(0)

QFrrI(0| |
Ry RESE 1(C, FEIkE AL, Ry RERE SMD (L, Y4 X X & 041, Y1 Y & 0.8 [CBEL.
OK&DUvYOLIET, BE/NRVREANEDODUYDOL, 52 DNRVREBELZ T,

JUYRYAIEBBLRVWES BEOUYD - Uy ROBRELVLI Y, BBEY SRICEDLT ) v kY
1T XEERLEL &£ 5,

FORDELSIC MYCONNS & SMD OSAN)LEMAICTEEILE I,

IRy REBRET DFC(IE. EURSERMEZRINERGD XTI, ENEZEHD (0,0) ELIZVRICH—VILE
BE. IR—XF—EWMULIET, 1—VILEBHT E. =Y IVUBOENKLIBENRD r VRODTAICR
2B TCL&E&D FILLWRERERETDICIEAR—IF—EHLFL LD,

TYRZPUYROBBEMRIEIL &S AY—ILN—CHB RESTY (FE@FRYIY) ZEANDRS
‘J:l EOVvOULET, N—VYORBEICIRTIDAEEHEST LT,

Ry PY—ILN—ICHD POT 1 ITHESTTSUATY I\j"J‘/I\E{%ﬁ(DT'r:I‘/rﬁ "EOVUvOL. T
J#4)LEEO MYCONN3 CIREZELE I,
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Chapter 9

KiCad O IO 71 ILOBRMHRIEIC DO
T

HIETzD KiCad FOTV IV bE, DARTRICEDIAATHEZIDBIENHIC, EOT 7T IVERXDIUNERH D TL
&£OM?

EHE KiCad 7OV REHRBEI SR, BT 71U .sch « BRI 7 1)U kicad_pcb . FOTIT DT 7
IV pro. KYRUZIRT7AI net &, AVR—XISSATSUIT 7 0ib ROV ST RS TS
T 74U kicad _mod E—$EICEDCEMEBETI, COAECHOHEER(CEHICEEREBKREZEFTISDCE
WCcEET,

KiCad OO T(E. EBNESESE b T7 TILVHMETY, ENS5DS1TSU T 71)Uld Eeschema DX
ETCTHPIAINBDIBENRGD I T, —FH. BWR ( .kicad _pcb T 7)) TlE. TvcTFU YN kicad pcb T 71
JWDOHRREFESBICENTETET, HNIC kicad pcb TP T IVEFTEZEO>TE. HISZNERERLEDIRELC
DTEBINDIFTI, LHL. EULEARY RUIRASDVR—XY REZHAHZLDTHENE., Tv LTIV
bS5 (kicad_mod 7 7 1)) MEEL. CIRRIOBE ERAEKIC. Pcbnew DERETHMIATINTULDIUHE
RHDET, AERIC. CoPchb TEI1—ILRKRTRINDBLDICTBRHICIE. Pecbnew DERET .kicad_mod T 71
IWRFRHRAETNTUVS CEMRNETT,

EUENMNNT Y T MMIED kicad_pch T 71 IVEZXE DTN S. HEZIFENEMOERTERMALRZL
TL&De TJYRTUYR - IF+9ZRE. BEOERNS TV STV Y REGRHIAH. REITSIHNEIDT WY~
TUVL - Sa0T3SY - J7AICIORR—UET, .kicad_pcb TP TILHSETHD IV LTU Y RE—EIC
IORR—+FBEETEEI, Pchbnew - J71J)b - IJVLTFUILDT7—N1T - TJvbTFIIRT7—
AATDERT. EREDETDITYETI YLD kicad_mod T 71 ILINERINZ T,

B LT, PCBEGEBABLEVDIES, BRI 71U kicad_pcb IEIFTHDITI, ULH L. HETeHMIDA
(. EBREEBBEERD, MAEZEENREELBHZESXLVOESE MTFToZO09 071 LD K% zip
LTEBEaHEBMOULELET,

tutoriall/

|-- tutoriall.pro

|-- tutoriall.sch

|-- tutoriall.kicad_pcb

|-- tutoriall.net
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|-- library/
I |-- myLib.lib
| | -- myOwnLib.lib
| \-- myQuickLib.lib
I
|-- myfootprint.pretty/
| \-- MYCONN3.kicad_mod
I
\-- gerber/

I__

\oo




KiCad C&(FU 8 49 / 49

Chapter 10

KiCad R+ 1 X DA

CONE(T KiCad DAEBDDEEBED D 1w O H 1 R TUIR. KDEFMEFIEICDULTIE. EZNEND KiCad W —
IS EBBTEBINAILTI7TILEEBRBLTTFEIV, ALVT -5 YZa7IEDYVITY,

KiCad (ClE. ZDADDYITRIDIFPIAVR—RIYEETIC, ETERVEZBEEOVZA7ILIMIVWTEZL T,
£ KiCad YZ 1 PILDOEERK(E KiCad &—fEICEAINTE T,

YZa7IUCMRT, KiCad (D, MOFFHICEMRSNEF 21—~ PILE—HEICEMINTT, COFa—
U 77 )UK CTRIARD KiCad ERICEHINI T, COF1—EUTILEVZATIVECHAD KiCad &3t
C/IRyT—TTNTVET,

Linux DBFE. T XALJE1—I3VICELDITIN —BRISRDT LI RITUL&D:
/usr/share/doc/kicad/help/en/

/usr/local/share/doc/kicad/help/en

Windows DIBH:

<installation directory>/share/doc/kicad/help/en

0OS X DB E:

/Library/Application Support/kicad/help/en

10.1 Web £E® KiCad FF a1 XV~

BFOD KiCad DRFAXYFT—23a v, EHOSEICHIERINT Web EICHDFET,

http://kicad-pcb.org/help/documentation/
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