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1. Yem npuBnekateneH KiCad ?



1.1 BO3MOXHOCTb paboThl
B OCHOBHbIX OonepaunoHHbIX cucTtemax

OLinux

OMS Windows

®Apple Mac OS X




1.2 Uem npuBnekateneH KiCad ?

® PycndomupmpoBaHHbII MHTEpdenc

® PycudumumnpoBaHHasa AOKYMeHTaL A

® PabotaeT B pycuduumpoBaHHom OC (Linux)

® PaboTaeT B pycudmuypoBaHHon MS Windows
@ Mopgaoepxka ctaHoapTa ECKA

® JINLUEH3MOHHOCTbL 1 BECn/IaTHOCTh

@ Bbicokad AnHamMuka pasBuTing

@ TrpaXknpyemocTb

® BO3MOXXHOCTb CO3aHNa COOGCTBEHHOM
NHPPACTPYKTYPLI coopkm N3 C-koaa,
COMPOBOXAEHNA Vi PasBnTiAA




€

€

€

€

1.3 Uem npusnekateneH KiCad ?

Ha3sHayeHnem

IHTerpupoBaHHas CUMCTEMA CKBO3HOIO
aBTOMATN3MPOBAHHOIr0 MPOEKTNPOBAHNSA MEeYaTHbIX
NJaT OT Pa3pPaboTKM IIEKTPUYECKNX CXEM MO0 BbIXOOa
Ha TeXHOJIoOFrn4yeckoe ob6opyao0BaHVE C MPOrPaMMHbIM
yrpaBieHnem

MeTonomM pa3paboTku

HecmoTpsa Ha 6becniaTHOCTbL, CUCTEMa
pa3pabaTbiBaeTCcd 1N NogOoEPKMNBAETCH C MOMOLLBIO
COBPEMEHHON OTKPbLITON MYJibTUMJIAaTHOPMEHHON
TEeXHOoJIOry fMporpaMMnpoBaHng

MeToaoM noAAaep>XKu

PaboTa opraHn3oBaHa Ha 6a3e PDM gng
NpPOorpaMMmnCTOB - pacrnpeaesieHHoro Bazaar
XpaHunania. Vicmonb3yeTcsd CUCTEMa OTCeXXNBaH4
OLLUMOOK B KOAE 1 NMOoXXeJlaHUW noJib30BaTesien.

MeToaoM pacrpocTpaHeHs

OTKPbLITbIN A9 NBMEHEHNS NCXOAHbBIV KOO Vi ddopMaThl
AaHHBIX OMBJINOTEK, CXEM W MPOEKTOB MNeYaTHbIX MJaT.



2. Kak pasBuBaetcsa KiCad?



2.1 BeTkun pacnpoctpaHeHna KiCad

@ IHTepHaunoHa/bHbIE BETKK (cepBep Lanchpad):
* BeTKa MCX0AHOro Koda nporpamMmm;

* BETKa AOKYMEHTAaLMN N A3bIKOBOW MNOAAEPXKKM
NHTEPdIENCA;

* BeTKa 61ubanoTeK a/1eKTPOHHbLIX KOMMNOHEHTOB;
* BETKa paboymx Mmoaynen ctabuisHOW BEPCUMN.

@ [[OCT-BeTKa NcxoHOro 1 paboyero koaa
(Mandriva Linux, ALT Linux, Windows XP),
cepBep B Poccun.



2.2 Bbixoa ctabunbHbix Bepcumn KiCad

w [pad Peemami

® E>xerogHble cTabunbHble BEpCUN
(dpnHanbHbIE penn3bl) o4 |
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2.4 leaTenbHOCTb poccumnckon komaHabl KiCad
(KiCad Russian Team)

® [MogroToBka coopok KiCad GOST and
Windows/Linux

® Pycudpukaumsa nHtepdpenca KiCad (metoz
NoACTaHOBKN)

® Pycudhukauys AoKyMeHTaLmm

@ YyacTtne B pa3paboTke 6a30BOro koga v
CEPBUCHBLIX CKPUMTOB

® TecTupoBaHVe 1N BHEAPEHME Ha MecTax
Paspabotumkn; TaraHpor, Mocksa, CapoB

[lonb3oBaTenn: Cno, Yoa, 3eneHorpasa, Pura, BY 36l
(PPTY, HPTK),...



3. PaboTta c nHTerpnpoBaHHbIMU
6nénnoTekamm KOMMNOHEHTOB
B KiCad



3.1 Pepaktop ¥YI'O cumBonioB cxem B KiCad

] PepakTop bnbnuoTekW KoMnoHeHToB: /home/faa/kicad/ITbrary/XILINX.Iib

®ain MMpaeka [MpocMoTp PasmecTWTe HacTpolikn Cnpaeka

rﬁ j la:.] G'@E %:; B HE:E ‘—: \'_) ['l| T i’ @)\ Q G [q)\ SnemeHT A

SDDRA
wb A ups A
i T I

b

DXN_O- - |- -veea.o
AVDD-O - |- VCCAUX
AVSS0 | VECAUX
VPO | VCCAUX
VNG oo VECAUX
VREFP_0 - | - VCCAUX
VREFN.O | -~ VCCAUX
VBATL.O | . VCCAUX
FROGRAM_B.0 - -~ VCCAUX
HSWAPEN.O | -~ VCCAUX
DINO - |- VCCAUX
DONEO- - | VCCAUX
CELK-0 - VEEAUX [P0 oo
INIT-BLO
: cs. B0 | fFﬁﬁﬁﬁﬁﬁﬁﬁ S

HacTe MecepgoHKMM KoHTYp Tun OnucaHwue KrqeBsle cnoea OoKyMeHTauna
XC5VIX110-2FF676 OTcyTCTBYET A HopmMmanksHo KoMnoHeHT

¥ 49,53 ¥ 55,90 dx 49,53 dy 55,90 d 74,69




3.2 PegakTop nocagoyHbiX MECT KOpMnycoB
9K B KiCad
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3.3 ObcnyxusaHue 6monunotek B KiCad

PenakTopbl CMMBOJIOB 1 MOCaA0YHbIX MECT KOMMNOHEHTOB
ABNAOTCA HEe aBTOHOMHLIM, Kak B P-CAD, npunao>xeHnamu, a
COCTaBHbLIMM YacTAMU pefnakTopa cxeMm EEschema n pegakTopa
Tonosiornn PCBnew. 3Tnm obecne4ynBaeTCcd NPoOCTOTa B
paboTe, a TakXXe BO3MOXXHOCTb "Ha JieTy" pedakKTnpoBaTb
nveruinecs bnbanoTekun.

Cnctema KiCad nmeeT o4eHb YO00HYI0 (hyHKLWIO,
NO3BOJIFIOLLYO0 U3BJIEKATb MHANOPMALIMIO O KOMIOHEHTAX U3
NpoeKTa N PopMmMpoBaThb Ha ee OCHOBE CODCTBEHHbLIE
bubanoTekn. JaHHasa PyHKLIMS ocobeHHO noJsie3Ha npu pabote
C NMPOEKTaMun, NOAYYEHHLIMN OT APYrX Pa3paboT4ynKosB,
NCMOJIb3YIOLLINX COBCTBEHHLIE BUBANOTEKN KOMIIOHEHTOB.

B cxemHOM penakTtope Bce YIO cMMBOJIOB 3aMMCLIBalOTCA B
oTAe/IbHbI cache-dani ¢ UMEHEM cXeMbl. B pefakTope maaT
BCe 0bpa3bl MoCagoYHbIX MECT KOPIYCOB MPUCYTCTBYIOT B
dhanne npoekTa [, HO 04eHb Jierko OTTYda V3BJIEKAIOTCS B
OTAeJIbHbIE BUBINOTEKN, ECIN HY>XKHO.

g 6ubnnoTek MM MoryT co3aaBaTbCcd aibbomMbl B dhopMmaTe
PDF, Bbi3biBaeMble Ha 3Tarne nepexoaa 0T CXeMbl K rnjiaTte
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3.5 KoHBepTupoBaHne 6MbInoTek
n3 P-CAD LIA B KiCad LIB / MOD

Tpancnatop ECAD
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3.6 KoHBepTunpoBaHme npoektoB B KiCad
n3 goopmarta P-CAD PCB

BEH- |V 5| X Ml He 9w o L

flnara 8compsaxpsas

NP de] |

B e e il e el B
LICILLLU LR LR LCELCRL L Lo

0E AHHEHEI




4. PegakTtop aNekKTpUYeCcKnx Cxem
EESchema



4.1 O0WmMm BNA peaakTopa CXem

B [vip /MIP/] {/fhome/faa/kicad/corr_mars)

®ain Mpaeka [MpocMmoTp  Pa3MecTWTE HacTpolku MHcTpyMeHTel CrnpaBka
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4.2 Pa3paboTka anektpunyeckmx cxem B KiCad
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4.3 Pa3paboTka anekrpunyeckux cxem B KiCad

@afa Mpasxa [MpecMmoTp PaamecTwTe HacTpolikm Cnpaeka
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4.4 XapaktepucTtuka cxem KiCad

@ MHOro/nmMcToBble NepapxXmyeckmne CXembl
® CoboaeHve npasnn ECKA

® [NeyaTb CXeEM Ha MPUHTEP WAW B chansibl
dhopmaTta PS / HPGL / DXF / SVG

@ Cnuncky uenen anasa npoekrta nevyaTtHow naathkl u
MOAENVPOBaAHVS CXEMbI

® [[lepeyHn afieMeHToB B TabanyHoOM chopmaTte



4.5 Bbixoa Ha moaenupoBaHue cxem (Spice 3f5)

—PSPICE .model QZN222Z npn [(bf=200)

—gnucap AC 10 1
—FSFICE .OC W1 2
+FP5SFICE _print ac
+gnucap .

@Gnucap (BbluncanTensHoe aapo, 6es GUI)
ONG-spice (BblumcanTensHoe aapo, 6e3 GUI)



4.6 MHoronnatgpopmeHHbin GUI-nHTepdenc ans
Spice-moaennmpoBaHmns

[~ 1
1 GNU Spice GUI, Version 0.9.99 Alpha (26/02/2010) - C:\MSYS\1.0\home\vikulovigspiceui-svn\bin\pspice.cir E]
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5. KiCad-npoektupoBaHue B Mageia 1

|- [arm /SOC/] (fhome/faa/kicad/corr_mars)
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6. PenakTop NpPOeKTOB nevaTtHbIX
nnat PCBNEW



6.1 Pa3melleHne KOMNOHEHTOB N TpaccupoBKa
coeINHEHUN




N BUA pedakTopa neyvyartHbiX rnsiart
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6.3 TexHonorum npoektnposanua NN B KiCad

@ MHoroc/ionHble neyaTtHble naaThkl (40 16 crioeB)
@ BHyTpeHHue c/on MmeTanansawmm
@ TepmasibHble KOHTaKTHbIE M/10LLAaAKY

® CKBO3HbIE, C/ienble U CKPbITble (BHYTPEHHME)
nepexoiHble OTBEPCTIS

® MuKpo-nepexoaHsie OTBEPCTNA
@ [poekTnpoBaHue naat CBY



6.4 CBA3b C TpaccupoBLUMKOM FreeRouter
(www.freerouting.net)

5| Board Layout

File Display Parameter Rules Info Other Help

Select | Route | Drag | Autorouter | | Undo | Redo | |Incompletes | Violations | Zoom All | Zoom Region

| Open Your Own Design |

| Restore System Defaults |

I

Ly

4704 incomplete connections to route current layer: cursor; (5,029.6722, 2,178,363 0 incomplete connections to route current layer: 1Top cursor: (49,3805, .38.1523)




6.5 CBA3b ¢ TpaccuposLirkom TopoR (Cnb)

o e : —
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6.6 MpeaBapuTenbHbIA KOHTPO/1b
N NPOCMOTP U3aenuns

30 npocMoTp
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KaanynﬂTop A4 nevartHbiX rsjart

KaneKyNMATOP ONA NeYaTHeIX nnaTt

PerynAaTtopsl | LWWpwHa gopoxkn | SnNekTpuyecki 3asop  JIMHWA Nnepena4n  CBY aTTeHwaTop | LeeToBol Kog | Knacc nnaTel

TN JIMHWA nepeia4du. I'Iapameprl NoOnNoH KA

BU3NHECKME NapaMeTpbI:
MUKpenonockoBbIe TMHUKW Er 4.6

W |0,2

KonnaHapHEIA BOMHOBOA, TanD (0,02 S 0.2

i333eMNEHHbIR KonNaHapHeIif BoNHoBo 4!

Rho |1,72e-08 L 50
MpAMOYroNEHEIR BOMHOBO
P y H |0,2

AHanuz CuHTe3
T 0,035 b @ ﬁ
INeKTPUHECKWE NapaMeTphl:
MurC |1 - 2 i
Z0 |50

KoaKchnaneHaa JMHWA
CEAZaHHEA MWKPONONOCKOBEA NMHWA
MonocKkoBaA NMHWA

BuTan napa

Ang_| |0 PagwnaH

PesyneTaThl
MapameTpbl KOMNoOHeHTa! ErEff
YactoTa |1 - MoTepW B NPOBOAHMKE
MoTepw OWsNeKTpUKa
FAyBUHa NPOHYKHOEEHWA




6.7 [puMepbl BbINO/THEHHBLIX MPOEKTOB
(MMM, 10 cnoes, HALULSBT, r.MockBa)

CTPYMEHTEl Ha

["———  Mimesne: +128 1 458

> ¥NPAREH HE STTEHDATOPENK Kxkanaa 0

__I.

g ©
oo

¥NpBRIEHHE ATTEHHIETOREMH BitaHana 1

Fnpausesne NNH (woipan © B4 na 127} 4722

>}'npnueune ATTEHHIBTOREM N B2 CAHANE 2

> ¥NPELAEHHE HTTEHHIETOPAWH Bi(aHAAD 3

$ERIJQ HAPE » &

5
A
N
CN
]
o

MNH [uednn & 9 na 63) AT2L
npeds. jeHAHTEAR nepebeTine KT1S
NTZ6

= - . _ < 7 : - I vodeg] K25
BN 46441, 06 CRLR : : = cpo B33 T 10 {3

o
T
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—  Ethemet 10,100 Buaua yraoews: Wemk wa HPI K727

Ofked Bannemn ¢ HFS XT3

oedWMHEHE]
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7. Bsanmopaencteme ¢ KOMMeEpPUYECKNMU
CAIP 3neKTpoHuKun

" [~
& lown.net - AkelPad
E" chl{ I.I|E "E ﬁ .ﬁ darin Mpaeka Bua HacTpofkk Cnpaska

*PADS-PCB*
*PAHT*
C3 CAPCZ2016X150N_W.201 6X150N_W

Prbriew | OrcadPCB2 | Cadstar | Spice | PadsPCE | dafiaeume nnaruy C1 CARCI230x150N_v/. 3230%150N_w

RS RESC3216X80N.3216X60M
R8 52-33N-0,125.3N-0,125

R7 RESC2012X60N.2012X60N
R6 RESC2012X60N.2012X60M

C_MHCOK, LI.EI'IEﬁ 5:1RETS_;:_239.123XBUN.201zxsum

v VT2 KT-2_3. 3

ANMHTE XS1 SNP346-8VP2-2.46-8VP2-2

|:| (ORMAT N YMON4EHHH A C2 CAPCB068X200N_W.8068X200N_W
C4 K58-12.12

OTHEHE ¥D5 VD 3.

VDA VD 3.

R3 RESC3216X80N.3216X80N

R2 RESC3216X80N.3216X80N

R1 RESC3216X80N.3216X80N

VD3 VD 1.

Fomanaa Meklst: D2 0 1.
C:\Proqram Filesikicad! 11bintpluginsinetlist_Form_pads-peb.exe

[apameTpel;

DD1 SMD16_2.6_2

*NET*
*SIGNAL* N-000001
x51.3

HaHHEHOEAHHE! VD11
*SIGNAL* N-O000D2

Za1.1
PadsPCE o
*SIGNAL* N-000003
CZ2.1

1:1 Ins  Win [1251 [AMSI - kuprnnMea)




7.1 EanHnubl U TOYHOCTL pa3Hbix CAIP

CAllP

AHrnnnckKas
cucrema

MeTpuueckasn
cucrtema

TOUHOCTb
U3mMepeHus

NMopAapok

KiCad

oM (mil)

mm

0.1 mil
1 pum

P-CAD 4.5

Oronm (mil)

1 mil
10 um

P-CAD 200x

oM (mil)

0.1 mil
1 um

Specctra

Owom (mil)

0.001 mil
0.01 um

PADS

Adronm (mil)

0.01mil
0.1 um

AD

Aronm (mil)

0.01mil
0.1 pm




8. PazpaoboTka K1 no NOCT B KiCad

@ [[eHepauUna AaHHbIX 4149 NepeyYHa 3/IEMEHTOB
(3 BuAa BbiBoAa 13 peiakTopa CXem)

@ [[eHepauna aaHHbIX A4 cneumuKaLnn
(TaGIMuHbIVI BbIBOA U3 peAakTopa naar)

® BeiBog HPGL/PS/DXF/Gerber nnaHa
oTBepPCTUN (rpadomueckad nposepka Yl angd
CBep/ieHns)

® BbIBO/ COOPOYHOI0 YepTexa + LiesKkorpagmmn
(419 MOHTaxka)



9 KOHTPO/b 1 NeYvyaTb nporpamMmm
Urly B GerbView
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9.1 Npounssoautenu I,
npuHumatroLme YI1 c Bbixona KiCad

®HNUSBT (Poccud)

® AkTop (Poccunq)

@ Tellpo (Poccn4)

® PCB Technology (Kutan)




10. lokymeHTauus

(dbopmaTt OpenOffice.org u PDF)

MEHEKEP IIFPOEKTOB KICAD
Tiporparmnioe oBerre mante co
I ———,

© Mt Tsep Wappa (Fpasaow) x
KiCAD-coobuperss
mparpamem Kt MoMMoE aTenEi

2010

S

TPA@HUECKHI PEJAKTOP CXEM

porpassisos ofecneuerte
co ceofoxHoil THIeH3NETT

@ Han Tsep Wappa (Sparas)
‘u KiCAD-cooGmectso
mporpanaIcTos

P —

PEOAKTQOP MEHYATHBIX MNAT

NomEzozaTened

KOHTPOINE MPOrPAMM HNY OANA $OTOMNIOTTEPOB

Tlporpasnumoe ofecneucre co

EE I eh—

© an TTuep Happa (Epasmms) i
KiCAD-coofiIIecTE DPorpataEeTos B
momsosateac

2009
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10.1 WTaTHaa npokymeHTauma KiCad
(nepeBobl C aHI/IMNCKOTO A3blKa)

padunyecknin peaaktop cxem EESchema
'lepexod oT cxembl K naTte CVpch

PelaKTop nevyaTHbIX MaaT PCBnew

® MeHepxep npoekToB KiCad
® KoHTposk nporpamm YIY Gerbview
® YyebHOoe rnMolaroBoe PpyKoBOACTBO

no paboTe B KiCad

Ob6BbeM: 250 cTpaHmLL
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11. loCTOMHCTBA

[lpocToe ncrnosbL30BaHne

“Topayasa cBA3b” MeXxay CXeMHbIM PpeiakToOpoM U pefakTopoM neyaTHbIX naat

PYHKLNA aBTO-pa3MelLleHs KOMIOHEHTOB No Kputepuo MAC

®yHkuMn ERC n DRC aBTOMaTMYeCcKoro 3/IeKTPUYECcKoro 1 TonosIofMyeckoro

KOHTPO/JIA rNpaBuJ1 NPOEKTNPOBaHUA

Bbixog Ha Specctra Design Language (TopoR v ap.)
®dyHKUMK OTkaTa/lloBTOpa B rpatuyeckmx pegakropax

3D-Bu3yasinsaund naathbl

[Nepenaya yeptexen B dhopmare DXF (Komnac)

MexaHn3m nyoankauny 6noennoTex
MexaHn3m nceBaoHMOoB
dopmypoBaHue N3




12. Coopkn KiCad_GOST:
nopaboTaHHble BO3MOXXKHOCTU KiCad

® dopmaTHada pamka no FOCT
@ Knpunanyeckum wipnudt B FOHMKoAE
® ToauwmHa NnHUM LWnHbI (4*b)

® HaHeceHve No3ULUVOHHbLIX 0603HaYEeHWI
3/1IeMeHTOB cxeMm no npasunam ECK/ (yepes
TOYKY, HyMepal g CBEPXY-BHU3, C/iEeBa-
HarmnpaBso)

@ BeiBoa nosig Datasheet BOM-thanna ans
nepeaaun TY KOMAOHEHTa

@ 3anvBka TOYkKM coeanHEeHNS NPOBOAHIIKOB
cxembl npyn DXE-BbIBOAE

@ BHeceHne nvieHu cmog B Gerber-chanm c/mosd
@ Pycdmkalmsa NHCTaU/IIATOPOB




14. [lepBooyepenHbie 3aaayn

® [Mepexoq Ha HOBbIE eAVHMLbI N3MEPEHMS B

Pchnew

@ HoBbIn chopmat panioB Pcbnew

® [lopaboTka TpaccupoBLLInKa

@ dopmupoBaHme gaHHbIx anda N3 n CI
@ [TonosiHeHne BUBANOTEK KOMMOHEHTOB

OTpaboTka co3gaHna Python-ckpnntoB
@ /IHTerpalmsa ¢ cucTemMamMmyl KOHTPOIA BEPCU



Cnacmnboo 3a BHUMaHue.

Bukynos HO.H.
boxforvik@mail.ru
Matu 2010
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