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1 MNMpeactaBneHune PCBNEW

1.1 AHHOTauusA

PCBNEW- 310 MoIIiHas mporpamMma Jijisi CO37aHusl iedyaTHbIX miat (printed circuit board),
paboTarorias ¢ pa3HbIMH CEMEHCTBaMHU onepanoHHbIX cucTeM: Kak ¢ LINUX, tak u ¢ WINDOWS.

PCBNEW wucnonb3yercs COBMECTHO € Mporpammoit pa3zpabotku cxem (schematic capture)
EESCHEMA, kotopasi Ha BBIXOJIe, TOMUMO PUCYHKA 3JIEKTPUIECKON CXEMBbI, OPMUPYET CIUCOK
anektpuueckux nenen (Netlist-gaiin), onuchIBarOILuUil SEKTPUUECKUE COSTUHEHUS ISl Pa3paboTKU
neyatHo matel (PCB).

[Iporpamma CVPCB npu 3TOM HCHOJNB3YeTCS 1 Ha3HAUYEHUS KaXKJIOro KOMIIOHEHTa B
Netlist, monmyaennom B EESCHEMA, monynto, kotopslii ucnonszyercss B PCBNEW. Dto moxer
OBITH CZIETaHO JTUOO MHTEPAKTUBHO, TUOO aBTOMATHYECKH, UCTIONB3YS SKBUBAJICHTHOCTD (PailioB.

PCBNEW ynpaBnsier Oubnuorexkamu moxyned. Kaxaplii mMomyns 3To Imiiockuit o0Opas
nocagouHoro mecta (IIM) ¢dwusudeckoro kommonenta (footprint), BKIIIOYAIOMIUNA TTOCIOWHYIO
TeOMETPHIO KOHTAKTHBIX IUIOLIAI0K, 00ECIIeYNBAIONINX COCTUHEHNE C KOMIIOHEHTOM. Tpebyemble
MOJIyJTM aBTOMAaTHYEeCKH 3arpyxarorcs Bo Bpems utenus Netlist, popmupyemoro mporpammoii
CVPCB.

PCBNEW wuHTerpupyer, aBTOMaTH4ecKM W HEMEIUIEHHO, JI00ble MOAU(UKAIMH LIEIH,
yAIsisi OIMOOYHBIE TOPOKKHU, TOOABIISISI HOBBIE KOMIIOHEHTHI HJIM MOIUMDUIUPYST JTFOOBIC 3HAUCHUS
(M TpU OMpENENeHHBIX YCIOBUSAX JIOOBbIE CCBUIKM) CTapblX WM HOBBIX MOMYJEH, COTJIACHO C
AICKTPUYECKUMU COCAMHEHUSIMU, TTOSIBIISIOIIMMHUCS B CXEME.

PCBNEW ob6ecnieunBaeT 0ToOpaXkeHHEe HE pealn30BaHHBIX COeMHEHMH (rats nest display),
TOHKAs IUHUS COCMHSACT KOHTAKTHBIC IJIOMIAJKN MOAYJICH, KOTOPhIE COSMHEHBI M0 CXeMe, HO He
pa3Be/ICHBI MPOBOJIHUKAMH (IOPOKKAMHE). DTH COCTUHEHHUS TUHAMUYECKH MTEPEMEIIAIOTCsI BMECTE C
MEPEMEIIEHUSIMH TOPOKEK U MOTYIISL.

PCBNEW wumeer axkTuBHYIO HpoBepKy mpaBui mnpoektupoBanus Design Rules Check
(DRC), xoTopast aBTOMaTHYECKH OOHAPYKUBAET JII0ObIE OLIMOKH Pa3BOIKH B pEaIbHOM BPEMEHH.

PCBNEW wmoxeT aBTOMaTHYE€CKHM TE€HEpUpOBaTh PHUCYHOK JIOPOXKEK ¢ (winm 0e3)
TepMaIbHBIX OapbhepoB (thermal breaks) Ha mmomiaakax.

PCBNEW wumeet npoctyto, HO 3¢ (eKTUBHYIO aBTO-pa3BOAKY (autorouter) JUisi IOMOIIU B
MIPOEKTUPOBAHMH TUIAT. DKCHOPT U UMMopT B popmat Specctra DSN no3BosisieT npusiexkaTsb 6osee
pa3BUTHIE BHELIHUE IIPOTPaMMBbl aBTO-TPACCUPOBKHU.

PCBNEW nonnep:xuBaet crieruduueckue onmun 1ist u3rotosienus cxem CBY (ultra high
frequency) (TpaneumeBHIHBIE W CIIOKHOH ()OPMBI IUIONIAIKH, ABTOMATHUECKYIO IPOPUCOBKY
KaTylleK. .. ).

PCBNEW oto0paxkaeT 3JIeMEHTBI TOTIOJIOTUH TUIATHI (TIPOBOISIINE JTOPOXKKH, TUIOIIAIKH,
TEKCThI, PUCYHKH...) B PEAIbHBIX pa3Mepax, B COOTBETCTBUHU C TIEPCOHATLHBIMH HACTPOHKAMU:

* 3aro0JHEHHOE WIK KOHTYPHOE OTOOpaXKeHHUE;

* 0TOOpa)KeHUE 3230POB JOPOKKA/TIIOIIAAKA.

1.2 TMMpuHumnbl BeaeHns paspadbotku B PCBNEW

PCBNEW wumeer BayTpennee pazpemenue B 1/10000 mroiima. PCBNEW paGotaet ¢ 16
CIIOSIMM MM (CUTHAJBHBIMU CIOSMHU) M 12 TEeXHHYECKUMH CIOAMHU (MapKHPOBOYHBIN Tpadaper
WK 1enKorpadusi, Macka MpUIos, are3MOHHbIN KOMIIOHEHT, (UIIOC, YepTeKH U KOMMEHTApUH) U
yIpaBlisieT B pEaJbHOM BPEMEHU WHIMKAIMEHd TOHKUMH JUHUAMHU (ratsnest) MpPOMYIIEHHBIX
(Hepa3BelleHHBIX) A0opoxkeK. OToOpa)KeHHE 3JIEMEHTOB TOIOJIOTMU IUIAThl (JIOPOXKEK, IUIOIIAJIOK,
TEKCTa, PUCYHKOB. ..) MOXET ObITh ONPE/EICHO MOJIb30BaTENEM:

* [IOJIHOE WU KOHTYPHOE;

* ¢ wm 0e3 J0ImycKa JOPOXKEK;
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* CKpBITOE MJisi HEKOTOPBIX JJEMEHTOB (MEIHbIE CIOHU, TEXHUYECKHE CIIOM, 30HBI
METAJTU3AIUU, MOJIYJIH...), YTO MOJIC3HO /IS BEICOKOIUIOTHBIX MHOT'OCJIOWHBIX TUIAT.
JInst CHOXKHBIX IIeTiell OTOOpaskeHHE CII0EB, 30H, KOMIIOHEHT MOXET OBITh YHaJIeHO
BBHIOOPOYHBIM IIyTEM I YJIY4IIEHHs] BOCIPUATHS HA SKpaHe. Moaysid MOTyT IIOBOpayMBaThCs Ha
mo0oit yrou ¢ marom B 0,1 rpamyca.

[Tnomanku  Moryr  OBITh  KPYIJIBIMH,  NPSMOYTOJBHBIMH,  OBAJIbHBIMH WU
TpaneueuJalnbHbIMU  (mocineaHue Heobxoaumbl mpu  noxaroroke CBY-nemeit). BpoGaBox
HEKOTOpble 0a30BbIE IUIOIMIAJKU MOTYT OBITh CrpynmupoBaHbl. UM pasMep KaxaoW MiOIIagKu, U
CIIOM, TJ€ OHHU TMOSABISIOTCS, MOTYT peryiupoBarbcsi. CBepiieHHE OTBEPCTUH MOXKET OBITH
CKOPPEKTUPOBAHO 3HaUYCHUEM cMmelneHus (offset).

PCBNEW wmoxer aBTOMaTHyeckd (HopMUpOBaTh OONacTH (TUIaHBI) METAJUIM3ALUN C
aBTOMATHUYECKON TeHepamuel TepMalbHBIX OaphepoB (thermal breaks) Bokpyr Oim3ko
PacIoIOKEHHBIX TUIOIIAI0K.

Pemaxrop monyneii (Module Editor) moctyneH ¢ MHCTpyMEHTaJIbHOM MaHENIW pelakTopa
miatel PCBNEW. Penmaktop mo3Bosiser co3marh WM MOAUGUIIMPOBATH MOIYJb IUTATHl WA
OuOIMOTEKH, a 3aTeM COXpPaHWTh TOT WIU JIpyroi. MoJynb, COXpaHEHHBIH B IMPOEKTE IJIaThl,
OJTHOBPEMEHHO MOXET ObITh coXpaHeH B OuOianoreke. JlOMOIHUTENBHO BCE MOIYJU IUIAThl MOTYT
OBITH COXpaHEHBI B Ombmuoreke coznanuem footprint archive (apxuBa 00pa3oB MOCAJTOYHBIX MECT
KOPITYCOB).

PCBNEW renepupyet upe3BbIYaiiHO MPOCTHIM 00pa3oM Bce HEOOXOAUMbIE TOKYMEHTHI:
* (aitmer ynpasmstonux nporpamm (Y1) st poro-morrepa B popmare GERBER;

* ¢aiinsl YII s ceepiienus orBepetuii miatel B popmate EXCELLON;

* (baitnbl yeprexxeit Tonoxoruu U miad ceepiaeHus B POSTSCRIPT ¢opmare;

* (aitnel yeprexeit Tononoruu B HPGL ¢opmare;

* (paitnbl yeprexxeit Tononoruu B DXF ¢opmare;

* JIOKaJIbHas pacreyaTka Ha MpUHTEpE.

1.3 [HdononHuTtenbHble TpeboBaHUA

Pabota B PCBNEW Ttpebyer 3-x KIaBUIIHYIO MBIIIKY (3-8 KJIaBWIIa HE CTPOTO
HeoOXoauMa, HO KpailHe Tmoyie3Ha Il MHOTMX KOMaHJA, K TpuUMepy, His OBICTPOro
MacITaOMpOBaHMs U300paKEHUs WM YBEeIIMUeHUs ero parmeHnTta pamkoi). M, HakoHel, ciemayeT
YUYeCTh, UTO JUIsl CO3JJaHMsI HEOOXOAUMBIX CITUCKOB coequHeHwui (netlists), nepegaBaembix PCBNEW
B MPOEKT IEYATHOM IUIATHl, HEOOXOAUMBI TIPOTPAMMBI CO3JJaHUS CXeMBbI dekTpuueckoir EESchema
u CVPCB.



2 Bbi3oB pepgaktopa PCBNEW

[Ipouenypa ycTaHOBKH omnurcaHa B JokymeHTanuu k cucteme KiCad.

2.1 Moaudmkauuna sagaHHou KkoHcpurypauumm KiCad

®aiin kondurypanuu kicad.pro mo ymonyanuto Haxoautcs B nanke kicad/template. On
UCIIONIB3YETCSI B KAueCTBE HAdyallbHOM KOH(UTYpalHud ISl BCEX HOBBIX MPOEKTOB. DTOT (aiin
KOH(pUTyparmu MoXeT ObITh MOAU(GUIIMPOBAH, B OCHOBHOM JUIsl U3MEHEHHS CITMCKA JOCTYITHBIX
OuOIINOTEK.

Y100BI 3TO CHETIATE:

* 3amycTuTe pcbnew, UCMONB3ys Mporpammy-meHemkep kicad wiam HemocpeacTBEHHBIN
BbI30B c:\kicad\bin\pcbnew.exe. B Linux 3amyctute menemxkep /ust/local/bin/kicad mnm
nporpammy /ust/local/bin/pcbnews;

* BbIOepuUTe U3 MeHto omuuto Hacrpoiiku/bubnuoreka (Preferences/Library);

* OTpeHaKTUPYWUTE BHIOOP OMONIHOTEK, Kak TpeOyeTcs;

* coxpaHuTe MOAUDUIMPOBAHHYIO KOH(pHrypanuio mo komanae COXpaHHUTh HACTPONKH
(Save Preferences) B kicad/template/kicad.pro.



3 OcHoBHble onepaun B PCBNEW

3.1 [OocTtyn K onepauusam

MO’KHO MOTY4YHTh JOCTYI K pa3HbIM OINEpalysiM, UCIOJb3YS:

OCHOBHYIO TIaHENb MEHIO (HaBepXy HIKpaHa);

MKOHKH B BEpXHEH yacTu skpaHa (0011as iuHeiika ObICTPOro BhI30Ba (PYHKITHI);

MKOHKHU B IIPAaBOM YacTu 3KpaHa (cnenuduueckue GyHKINN WIH HHCTPYMEHTHI);

WKOHKH JICBOW 4acTH 3KpaHa ((PyHKIUH OTOOpaKEeHus);

KJIABUIIN MBIIIKU (OHU MPEAOCTABIISIIOT MEHIO OIILUH).

[IpaBas knaBWIIa MBIIIKH OTKPHIBAET BCIUIBIBAIOIIEE MEHIO, COAEpIKAHHE KOTOPOTO
3aBHCUT OT JJIEMEHTa IOJ KypcopoMm (MacmTaOMpOBaHHWE OTOOpaKEHHs, CeTKa W
peAaKTHpOBAHHE DIIEMEHTA);

knaBuatypa (dynkruonanpaeie knaBumu F1, F2, F3, F4, Shift, Delete, +, -, Page Up,
Page Down u Space).

Knasuma Escape 00bIYHO MPepBIBAET BHIMOIHAOLIYIOCS ONEPALIUIO.

CHHMOK 3KpaHa HUXKe WJUTFOCTPUPYET HEKOTOPHIE BO3MOYKHOCTHU JIOCTYTIA K ONEPaLIUsiM:
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3.2 KomaHAabl ¢ ncnonb3oBaHUEM MbILLKWU

JleBas1 kjIaBuIa:

OJUHOYHBIN IIETYOK 0To6pa>1<aeT XapaKTCPUCTUKU MOAYJIA WM TCKCTA IO KypCOpOM
Ha HIDKHEH MMaHen COCTOSHUA,

JIBOMHOW WIETYOK OTOOpa)kaeT penakrTop (eciau 3JIeMEHT pedakTUPYeMbIH) s



3JIEMEHTa M10]] KypCOPOM.

IenTpajabHas KJIABHIIA/KOJIECHKO:

e ObicTpoe MacmTabupoBaHue Buaa. Omnepanus OBICTPOro MacHITaOUPOBaHUS BUIA
JOCTYyIIHa TOJBKO M 3X-KJaBUIIHOM MblUKH. CrenoBaTelbHO, OHAa HMMEET
MpEeUMYIIEeCTBa IMepes 2X-KIaBUILIHOW. BpaleHue kosiecuka MBIIIKH OCYIIECTBISET
YBEJIMUYEHHE U yMEHBIIEHHEe H300paxeHus (zoom in U out). YiaepkuBas B HAKaTOM
COCTOSIHUU LEHTPAIbLHYIO KJIaBHIILY, HapuCyuTe HNPSAMOYTOJIbHUK JiniE:
MacIITaOupoBaHMs OUEPUECHHOT'O MPOCTPAHCTBA.

IIpaBas KiIaBuuIa:
* orobpaxaer BcruibiBatolee MeHio ¢yHkiuii PCBNEW (mpu 3arpyxkeHHOM MpoeKTe
BEpXHSIS YAaCTh MEHIO OIMPEIEIACTCS KOHTEKCTOM).
[IpssMmoyronbHBINA Kapkac OJ0Ka M300pa)K€HUs IMPOEKTa MEYaTHOW TUIaThl (OPMHUPYETCS
MpH TEePEeMEIIEHNH MBIIIKH, MMOKa YIACP)KUBACTCS HAXKATOW JeBas KJIaBHIA MBIIIKU. Omeparus
MPEKpaIIaeTcs P OTITYCKAHUN KJIABHUIIIH.

Omnepanuu mnepeMerleHusi, KONMUPOBaHUs, [OBOPOTA, MNHBEPTHPOBAHUS (OTpaXKeHUs) MU
ynajeHuss OJoKa TPH TOMOIIM MBIIIKK JOCTYHBI TpPU YACPKAHWU CHEHUAIBHBIX KIaBHII
KJIaBUATyphl WM U3 BCIUIBIBAIOLIETO MEHIO 110 MPAaBOH KHOINKE MBIMIKH. B1o6aBok BUI MOXKET
MaciTabupoBaThCs Ui MPOCTPAHCTBA, OUEPUEHHOTO OJIOKOM.

VY nepxxanne onnoit u3 kinasum Shift unum Ctrl, mnm o6enx xknasumm Shflt u Ctrl BMmecte, unu
Alt moka O6yiox BBHITAHYT omnepanueil komupoBanus (Copy), moBopota (Rotate) wmu ynaneHus
(Delete) wnmm wHBepTHpOBaHUS Ha npyryio crtopoHy Ituiatel (Flip) aBTOMaTHuecku BBIOMpaeT
OIEpaLNIO, KaK MOKa3aHO B TAOJIUIIE HIKE:

JleBas knaBuLLA MbILLIKM yaepXKaHa HaxaTon dopmupyeTcs Kapkac nepemellatoerocs 6rnoka

Shift + neBas knaBuwa yaepxnBatoTcs dopmumpyeTca kapkac ans konupyemoro 6roka

Ctrl + neBas knaBuiIa ygepxumBarTca dopmupyeTcsa kapkac noBopaymsatoLerocsi Ha 90°6roka
Alt + neBas knaBuLWa yaepx1MBaroTCs dPopmupyeTcs Kapkac anst MHBepTupyemoro 6noka
Shft+Ctrl + neBas knaBuwa ygepxmBatoTcs dopmupyeTcsa kapkac ans ygansiemoro 6roka
LleHTpanbHasa knaBuwa MbILLKM yaepxusaetcsa | PopmupyeTcs kapkac maclitabupoBaHmsa 6rnoka

[Ipu nepemernienuu 610Ka:

* TepeMecTuTe OJIOK Ha HOBOE MECTO WM HCIIOJIB3YHTE JIEBYIO KIIABHIINY MBIIIKA JIS
pa3MenieHus JIeMEHTa;

* IS MPEKpaIleHUsl ONEPalUy HCIIONB3yHTe MPABYIO KIIABHUINY MBIIIKA U BBIOEPHUTE W3
menro Cancel Block — npekpatuts onepanuio (v HaxMuTe KiaBuiry Esc).

bnouHbie on epalHH

MapaMeTpel

BrntoYaA TekcT

Brntouas 3a0noKNpoBaHHEIE MOy Brniouan rpadmky
BKNOYEA DOPOMKN BrHI4aA Cnoi KoHTYpa NnaTel

BKNKDYEA 30HLI OTobpakaTte ONoK NpY NEPEMELLEHIA

|:| Brnto4aa TEKCTHI Ha HEBMAWMBIX CNOAX

o [Comes

ANbTEpHATUBHO, €CJIM HE HAXKATHI KJIABUILIU MPHU MIPOPUCOBKE OJIOKA, UCIIONB3YHTE MPaBYIO
KJIAaBUIIY MBIIIKK JUIsl BbI30Ba BCIUIBIBAIOIIETO MEHIO U BbIOeputTe Tpedyemyro omepanuto. [ms
KaX/10i omepamuu C OJOKOM OKHO BBIOOpa IOKa3bIBaeT MACUCTBUS, KOTOpPbIE MOTYT OBITH
OTpaHUYEHBI TOJIHKO BEIOPAHHBIMHU DJIEMEHTAMH TOTIOJIOTHUH TUIATHI.
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3.3 Bbibop pasmepa ceTku (Grid)

Kypcop npu KOMIOHOBKE 3JIEMEHTOB MEPEMEIIAETCS IO CETKE, OTOOPaXKEHHE CETKH MOXKET
OBITh BKJIIOYCHO WJIM BBIKIIOYEHO C IMOMOIIBI0 MKOHKH Ha JIEBOW CTOPOHE WHCTPYMEHTAIBHOM
TTaHEIH.

JIro00i1 M3 mNperycTaHOBICHHBIX Pa3MEPOB CETKM WJIM OIpPENeIEHHBIX MOJIb30BaTEIEM
pa3MepoB MOXKET ObITh N3MEHEH C IOMOIIBI0 OKHA BCIUTBIBAIOIIETO MEHIO (pyHKIUS BHIOOp ceTkH)
WK BbIMajaromero cenexkropa Cerka MHCTPYMEHTAJbHOW IAHENWM B BEPXHEW 4acTH HKpaHa.
Pa3smep ompeneneHHON — MONb30BAaTENEM  CETKM  YCTAHABIMBACTCSI B MEHIO  OIIUEHR
Hacrpoiiku/Pazmepnl/CeTka.

3.4 PerynupoBaHue pasmepoB otobpaxeHus (ZOOM)

Jlis U3MEeHeHus: pa3zmepa U300paxKeHuUs:

* OTKpOHTE BCIUIBIBAIOIIEE OKHO (MCIOJB3ys MPaBYIO KIABUIIY MBIIIKHA) W BBIOEPHUTE
TpeOyeMblil pa3Mep;

* WU UCTIOJB3YHTE (PYHKIMOHAIBHBIEC KITIOUH:
F1: yBenmuuenue (zoom in);
F2: ymensiienue (zoom out);
F3: nepepucoBaTh n3o00pakeHue;
F4: nentpupoBath Bu 10 TEKYILIEH MO3UIMH Kypcopa,;

* WU MIOBEPHUTE KOJIECHUKO MBIIIKH;

* WM yAEp)KUTE HAXKATOW LEHTPAIbHYIO KJIABUILY MBIIIKA M U3MEHUTE NPAMOYTOJIbHUK
JUIL MacIITaOMPOBaHUsL OTOOPaKEHHOTO IPOCTPAHCTBA.

3.5 OTobpaxeHue KoopauHaT Kypcopa

Koopaunatel kypcopa otobpaxkaroTcst B qonMax (Omotimel uiu ‘) WM B MUJLTUMETPAX
(mm), xak BBIOpaHO ¢ MOMOIIbI0 UKOHOK 'I' min 'mm' Ha jieBo¥ MHCTpyMeHTaNbHOM manenu. Kakue
01 enuHUIEl HU ObUTH BEIOpanbl, PCBNEW Bceraa pabotaet ¢ Tounoctsto B 1/10,000 mroiima.

[Tanens coCTOSTHYS BHU3Y DKpaHa JaeT:

* TEKyIIHEe YCTaHOBKH ZOOm;

*  a0COIOTHYIO TIO3ULIUIO Kypcopa;

* OTHOCHUTEJIBHYIO TMO3HIHI0 Kypcopa. 3amembvme, 4mo OMHOCUMENbHbIE KOOPOUHAMbL
(x,y) mozym bvims ycmanognenwvl 6 0,0 6 11060m mecme naxcamuem npobena. Iloznnus
Kypcopa 3aTeM 0TOOpaKaeTcsi OTHOCUTEIBHO ATOW HOBOW TOYKU;

* JIONOJHUTEIHHO, OTHOCHUTENbHAS MO3HIUS Kypcopa MOXET OTOOpa)kaThbCsi B MOJSIPHBIX
KoopauHatax (ray + angle — paduyc + yzon). Pexxum MOXHO BKJIIOYUTH WIH
BBIKITIOUNTb, UCIIOJIb3Ysl MKOHKY JIEBOTO HHCTPYMEHTAJIBHOTO MEHIO.

£ 28.7018 | ¥99.685 Y 127.000 dx 99.595 dy 127.000 MM

3.6 bbicTpble KOMaHAbI ¢ KnaBuaTypbl (Hot Keys)

Hekortopeple komaHAbl JOCTYMHBI HEMOCPEICTBEHHO C KIaBHATypbl (BBIOOp Kak IpH
BEpPXHEM, TaK U MPHU HIKHEM peructpe). Omuuu:

* Delete (or Del): ymanser Momayns Wiu TOPOXKKY (TOJIBKO, ecinu WHCTpymeHT Module
nnu Track akTuBupoBaH);

* X! MpOBOAUT HOBYIO TOPOXKKY;

* V:ecnu unctpymeHT Track akTuBeH, nepekitouaeT pabouuii cioit (Front <> Back) niu
IIOMEILAET NEPEXOJHOE OTBEPCTHE, ECIIM TPACCUPYETCSl JOPOIKKA;

* R: noBopaumBaeT Mo1yJIb;

* F: mepeHocuT MOTysib Ha MPOTHBOMOJOXKHBIN cioi (Front <> Back);
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*  M: nepemeniaetr MoIyjb (pa3MelIeHHE C IOMOULIBIO LIeTYKa JICBOW KIaBHILIHN MBIIIKN);

* G: meperacKuBaeT MOAYJIh (pa3MEIEHHWE C TOMOIIBIO IIETYKa JIEBOM KIIABHIIU
MBIIIIKH);

* + 4 -: aKTUBHBI} CJIOM NIEPEKIIIOYAET Ha CIEAYIOLIUN WU IPEIbIAYLINHI CIIOM;

* Page Up: AxtuBHsbii cioii = Front (nmepegnuii);

* Page Down: AxtuBHbIi1 cnoif = Back (3aanuii);

* ? — MOJNHBIN NIepedeHb OBICTPHIX KIABHILL

3.7 Onepauuu c 6nokamm

Omneparnuu 1o nepemenieanio (PasmecTurs 0410k - Place Block), uaBeptuposanuto (baok
Ha apyryio cropony - Flip Block), konuposanuto (Konuposats 6410k - Copy Block), Bpamenuro
(IToBepuyTh 0J10K - Rotate Block) u ynanenuro 61oxa (Y naaute 640k - Delete Block) noctymast
Yyepe3 BCIUTbIBAOIIEe MEHIO. JIOTOTHUTENBHO BH]I MPOCKTA TUIATHl MOXKET MacIITaOUpOBAThCS Tak,
KaK 9TO OIMCAHO BBHIIIIE.

Kapkac Oioka mnpouepuuBaeTcs NpU MEPEMEIIEHUU MBIIIKK C yJIep)KaHUeM JIEBOM
kiaBumy. Onepanys 3aBepluaeTcs py OTIYCKaHUM KJIABHILIY.

VnepxuBas Haxkaroi onny u3 kinaBui Shift unu Ctrl, wnu 06e Shflt m Ctrl Bmecte, wim
Alt, B TO BpeMs, Kak OJIOK BBITOJHSET OMNEPALUI0 WHBEPTUPOBAHUS, BPALICHUS, yJAICHUS WU
KOIUPOBAHUsA, Bbl aBTOMATHYECKH IOJIy4aeTe OJHY M3 BO3MOXKHOCTEW, MOKA3aHHBIX B TaOJIHUIIE
HIKE:

YaepxuBaeTcs neBas KnaBuLla MblLLKN nepemelLleHne 6noka
ALT + neBas knaBuLla yaep>XXnuBarTcst MHBEPTUpPOBaHMe (oTpaxeHue) 6noka
CTRL + neBas knaeuwa yaep>KMBaKTCHA BpaleHue 6roka Ha 90°

SHIFT+CTRL + neBas knaBuLwia yaepXmMBatoTCA yaaneHue bnoka

SHIFT + neBas knaBuwa yaepX1BaloTCs KonvpoBaHue broka

[Ipu HayampHOM BBIOOpE TepeMelieHus OJoka (HM OJHA W3
KJIaBUIII HE YyJAep)KaHa) MOXeT ObITh BbIOpaHa oAHaA U3
aJIbTEPHATHBHBIX OIMLMI BO BCIUIBIBAIOIEM MEHIO MO HAXKATHUIO #
MPaBOI KJIABUIIIN MBITIKH.

% OTmeHa Gnoka

MacwTabuposaTte bnok

PazmecTuTe Bnok

KonMpoBEaTe Gnok
JIro0as u3 KOMAaH/J BBIIIIC MOXET OBITH IIpeKpalicHa 4€pe3 TO XKeE

BCILIBIBAIOIIIEE MEHIO Wi HaxkaTtueM kiaBuiu Escape (Esc). 4% Bnox va apyryio cTopony

MosepHyTs Bnok

YaaniTe brok

LleHTp F4
YBENMHMTE MacwTah F1
¥MEHEWMTE MaauTal F2
MepepucoEaTs F3
ABTO MaaWTa0 Haome

Bribop macowTaba L4

PP Lo e[0T

=% Boifop ceTku 4

4

X

3aKphITE
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3.8 I'maBHoe meHI0o PCBNEW

[TaHens TONIOBHOIO MEHIO MPEOCTABIIsAET AOCTYN K (hailiaM MedaTHBIX IUIaT (3arpys3ka u
COXpaHeHHe), K omuusiM KoHpurypamun penakropa PCBNEW wu  HacTpoiiku mpaBui
IIPOEKTUPOBAHUA, K (YHKLIMSAM BbIBOJA YNPABIAIOMUX (ailyioB A IedaTd IPOBEPOUYHBIX
yepTexkei, (HoTomadbiIoHOB IaThl, BEIBOJA (aiijIoB CBEpJICHUS OTBEPCTUH, MPOCMOTPa 00BEMHOTO
n300paxKeHus IJIaThl U A0CTyNA K (aiigaM MOMOIIHU OJIb30BaTEINIO.

3.8.1 daiin (File)

B Pcbnew (2012-jan-04 GOST)-stable C:\Progra

izt Mpaeka [MpocvoTp PasMmecTuTe HacTpolikd  WHCT

Cozpate : |3-l
CTKPLITE Cirl-+H

MNocneaHwe daine 4

w5

NobaeuTe NNaTY

COXpaHWTE KakK...

o [ee

Eozepatuts
;F;' CnacTti
.
k‘: DaEAnsL1 ANA NpoM3B0ACcTEa »
= Mmnopt >
= Skenopt »

| HacTpoiki4 CTpaHILE!

I:m

(mm, Meuato
fp—

| Meuats SVG
p—

o

HepTuTb

Y
___:E | ApXWBWPOBaTb NOCAaA.MECTa L4

] Uene

ﬂ Ewixon + -

Menro @aiin no3BOJISET 3arpy3uTh U COXPaHUTh (Dailibl NIPOEKTOB NEYaTHBIX IUIAT THUIIA
.BRD, a Takxke pacrmeyataTb M  HA4YEPTUTh  PUCYHOK  IUIAaThl. Takke  MOXHO
SKCNOPTHPOBATH/MMIOPTHPOBATH OIKCAaHUE IUIATBI HA OTKPBITOM s3blke Specctra Design
Language nns BHEIIHEH TPAacCUPOBKHM COEIMHEHUH, BbI3BaTh PsJ KOMaHZ JUIsl INOATOTOBKH
MIPOM3BOJICTBA M TECTUPOBAHMUS MTPOEKTA TIEYATHOH TIaThl. MOXKHO Takke c(hOPMHUPOBATH OTUYET 00
UCIOJIb30BaHHBIX B IJIaT€ MOJIYJSIX KOMIIOHEHTOB M CBS3aThCS C apXUBOM (hailIoB MOCaJOYHBIX
MECT MOAYJICH.
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3.8.2 HacTtpowuku (Preferences)

gmpaatat® HCTpYMENTEI  HacTpoika npasun  Crnpaska
Y] senmoreca ol 0% A [ cuvee poon)

ﬁ MoKa38Ts MEHEDMED CNOEE || AsTO bl
e il If

o
S Qe

1.
MokasblBaTh

™
f==| Pazmepul »
ﬂ Aski »

t]

i
o lFopA4YME KNaBHLWK

CRMCoK TERYLLMX KNasuw

=

-
m Makpocsl F| 7 PenaKTop ropAqMx KNasHw

% COXPEHWTE HACTPORKK {% SKCMOPT MOPAYMX KNABMLLK

{f;’_;: 3arpy3dTe HACTPOoMKK '? ;  MMNOpPT KOHGMMYPELMM FOPAYKMX KNSEWL

HacTtpoliku no3Bossior:

BBITIOJIHUTH BBIOOpP OnOmmoTek Mmoayneit (hynkuus budanorexa);

CKPBITB/TIOKa3aTh ~MEHEJKEp CJOEB, KOTOPBIM IO3BOJSET OTPHIBATh/3aKPHIBATh
BUIMMOCTb CJIOEB IMPOEKTa HAa JKpaHEe M W3MEHATHh IIBET U1 OTOOpPaKEHUsS CJIOEB U
JPYTUX 3JIEMEHTOB IL1aThl;

yIpaBlieHUE OCHOBHBIMH ONMUUAMHU — (QyHKIMs OOmme (eIUHMILIBI U3MEPEHUs, YHCIIO0
CJIOEB U T.1.).

HacCTPOUTh CIOCOO  OTOOpaKEHHs  3JIEMEHTOB  TOMOJIOTMM  IIaThl  ((QyHKIUS
IMoka3bIBaTh).

yhpaBieHUe APYTUMHU OMUIUSAMU O0TOOpaXkeHus (BbIOOD si3bIKa HMHTEpdeiica mporpamMmel,
co3nanue (paiuia “TopAYMX KIABHUII’, COXpPaHEHHE MapaMeTpoB KOH(UTYyparuu
penakropa PCBNEW).

3.8.3 HacTtpouku pasmepoB (Dimensions)

HHL‘FD‘:.I'MEHTI:I HacTpolika npasin  Cnpaska

[J:I BubnuoTexa

ﬁ MNokazaTe MeHeQwep CNoes
e

",
S Obwue

4
MNokaskieaTe

ﬁ Ak L4 'E:,} TeKcT 1 rpaduka

- TOpAYME KNEBMILIA » o KoHT.nn.
m Makpocsl L4 M 3330p MACKK KOHT.MAOWEAKK
{% CoXpEHWTE HECTPOMKN .*’I CoxpaHiTe

{f;‘;‘ 3arpysuTE HACT ORI
(%

[To3BomsieT peryaupoBarh:

pasMep MoJb30BaTENbCKOM CETKH;
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* pa3Mepbl TeKCTa U MHUPUHBI THHUU 11 BEKTOPHON IPOPHUCOBKH;
*  pa3Mephl H XapaKTePUCTUKU KOHTAKTHBIX IUIOMIAIOK;
* YCTaHOBKH INIOOATBHBIX 3HAYEHUH IS CJIOEB Malku - solder mask u solder paste.

3.8.4 Hactpowuku npaBun npoektupoBaHusa (Design Rules)
HacTpoiika npaewn [y s= =)

[ . :
{ 4F Mpasuna NpoeKTMPOEaHWA ‘

E;% HacTpolika cnoes
>

PeanuzoBanbl ABa 1uanora Juisl 3aaHus IPaBUIL:
1) ycTaHoBKa NpaBUI TPOEKTUPOBAHHUSA (Pa3MEPOB TOPOKEK, IMEPEXOJHBIX OTBEPCTUH U
3a30pOB);
2) HacTpoMKa CI0€eB IJIaThl (KOJIUYECTBO CIOEB, MX UMEHA U JOCTYITHOCTH).

3.8.5 TpexmepHoe otobpaxeHue nnatbl (3D Display)

Oynkius MeHo 3D BHMA 3amyckaeT MporpaMMy MPOCMOTPa TPEXMEPHBIX H300paskeHHi
JUTst 00BEMHOTO TIOKa3a rmevaTtHol miatel. Hampumep:

M 3D npocmoTp

daiin  HacTpoliku

LA Rl en £

dx 0.00 dy 0.00 View: 11.7

Komanga HacTpoiiku 1o3BOJISIET TOTYYUTh TPUBEICHHOE MEHIO, TI€ MOXKHO 3a/1aTh TaKUE
napaMeTpbl OTOOpaXkKeHUs Kak 1BeT (hOHA, BKIFOUHUTH/OTKIIOYUTH 3D-0CH, BKIIOYUTH/OTKIIOYUTH
KOHTypBI II0CaA0YHbIX MECT, BKJ'IIO'—II/ITI)/ OTKJIIIOUUTH pI/ICOBaHI/Ie 30H MCETaJJIM3allui, BKJIIIOUUTH WU
OTKJIFOUUTH OTOOpakeHHE JaHHBIX CO BCIOMOTATEIbHBIX CIIOEB IJIATHI.



15

HacTpolirk

BrifpaTe uBeT doHa

\- 3D oo Brn/Beikn
W o

@ 30 chopMa NocagouHEx MeCT Bikcn Beikn

Zanueka 3oH Brn/Beicn

_./" Cnou KoMMEHTaEPWER Bin/Brikn

k Cnow yepTexen BionBern

& Eco1 cnoit Brn/Bein

& Eco2 cnoid Brn/Brikn

3.8.6 CnpasBka (Help)

[Ipenocrasnser goctyn K Qaitry momortu o padore ¢ pegakropom PCBNEW B dhopmate
PDF u x unpopmarmu o6 ucnonszyemoit Bepcut PCBNEW.

o X

_ .! Pcbnew :.
‘ T i © 1992-2011 KiCad Developers Team

1144
%, Build: {2012-an-04 GOST)-stable

wixWidgets 2.8. 12 Unicode and boost C++ libraries
on 32 Bits Windows

-

§ L
e [
& Hudopmauns —) PazpaboTuki /; ABTOpEI AOKYME... 8 Ky A0MHMKA ﬁl‘lepesouummn & NiaueHsna

Onucanmne

KiCad EDA Suite — nporpaMMHbIi KOMNNEKC C OTKPEITEIMA MCXOAHEIMK TEKCTEMM, NPeAHA3HAYEHHEI ONA Pa3paboTK SNEKTPMYECKMX CXEM M NEYETHBIX
nnar.

KiCad B MHTEpHETE
+ DpPWIMHANEHBIA CART oCHOSONoNmHHWKE KiCad

+ MpoekT Ha Launchpad
« Wiki Ha Sourceforge ¢ HONBWKM KONWYECTBOM MHOODMALLAM
+ ¥DAHMOWMWE € SONOMHMTENEHBIMM BUBNMOTEKEMM KOMNOHEHT

Coenats Bknapn 8 KiCad
+ Coobwute o niobeix oumbkax v gedexTax
+ Dalin ¢ MaeaMu AnA YCOBEpWEHCTBOBAHWA
» KiCad - rpynnibl ponb3osaTensi, pYKOBOACTES W MHOFOE Apyroe




3.9 KomaHAbl MKOHOK BepXHEN MHCTPYMEHTarIbHOU NaHenu

OTa UHCTpyMEHTAaJIbHAs MTaHeNb AAaeT A0CTYI K BaKHbIM QyHKIusIM PCBNEW.

2= QQ0R ([N KEey RPEY

| Dopomaca 0.432mm = v Mepex.oTte. 1.651mMm ™ | H | CeTra 0,635 ¥ || AsTo |

B

Co3znaTth HOBYIO IIEYATHYIO IUIATY.

OTKpBITH CTapyto NEYaTHYIO TIaTYy.

CoOXpaHHUTh MEYATHYIO ILJIATY.

i | I

Br16op pasmepa cTpaHuiibl 1 MoaAn(pUKAIUs CBOMCTB (haiina.

o OTtkpoiTh penakrop moayis (ModEdit) ans
) oToOpaXeHHs/pelakIni ONOITMOTEKN MITH PCb-MOTyIIeH.
OTMeHuUTH NocenHIo0 nmpaBky (10 10 ypoBHeit).
(o OTOOpa3UTh MEHIO MEYATH.
) OTo0pa3uth MeHto uepueHus (plot menu).

Zoom in (yBenuueHue) u Zoom out (yMeHbILIEHUE
OTHOCHUTENILHO LIEHTPa SKpaHa).

[TepepucoBath 3kpaH ¥ aBTOMaTHYECKOE MACIITAOMPOBAHUE
(Zoom).

Haittun Mmoxynp uim TEKCT.

.net

Netlist oniuu (BBIOOp, YTEHHE, TECTUPOBAHUE M KOMITHJISITHSA ).

L 4

DRC (Design Rule Check): aBToMaTudeckas mpoBepka
JIOPOIKEK.

| . Cuivre (PgDn)

Br16op paboyero cios.

Br16op napsl cioeB (1711 TPAaCCUPOBKH U Pa3MEIICHUS
MEPEXOTHOTO OTBEPCTHSI).

PesxuM mocaiouHbIX MecT (PyYHOE M aBTOMATHUECKOE
nepeMeIIeHIe U pa3MELICHUEe MOTYJICH )

PesxxuM pa3BOJKHU: KOT/Ia aKTUBEH, JOCTYITHBI OIIIUH Pa3BOJIKA
(routing options) BO BCILJIBIBAIOIIEM OKHE.

[Tpsimoit moctyn k web-TpaccupoBuky FreeRoute

(foporka 0,432 MM = (v

Br100p TONIIIMHBI JOPOKKH YXKE UCIIOIB3yeMoi (* moKka3bIBaeT
Ha kiacc nenei default).

16



|Mepex.ote. 1LE51m = % Br160p pa3zMepa oTBEpPCTHS yXKE MCIIOIB3yEMOTO.
| CeTra 0.635 v Br16op pa3mepa ceTKH.
|Macwra 80 v Br16op macmraba oroOpaxenus (zoom).

B mnocnengnux Bepcusx PCBNEW  peanuzoBanbl
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BaKHbIe (PYHKUMU OTKaTa MpuU

PCAAKTUPOBAHUU IUIATHI: OTtkar (Ul’ldO, OTMEHA IOCIeaHEN Oornecpannuu pCAaKTUPOBaHHA, KHOIIKA

X

) u IloBTOp (Redo, oTMeHa oTkaTa WM MMOBTOP ONEpaIiy, KHOIKA ).

3.10 KomaHAabl MKOHOK NpaBOU UHCTPYMEHTasrIbHOW NaHesnu

HE

i

¥
ol

SIX$ TR I@™

DTa naHemnp JaeT AOCTYN K HHCTPYMEHTaM JUIs:
- pa3MenieHust MOIYJeH, TOpokeK (MPOBOAHUKOB), 30H MEJIH, TEKCTOB. ..
- TIOJICBETKH TICIICH;
- cO3JIaHKe MMPUMEYaHUH, TpadUIECKIX DIIEMEHTOB. ...
- YJIaJE€HHE 3JIEMEHTOB.

[Ipekpaienue pabOTbl HHCTPYMEHTA.

[ToacBeunBanue 1€y, BEIOPAHHOM IIEITYKOM I10 JOPOKKE HITH TIIOIIAJIKE.

OTtoOpaskaeT JIOKaJIbHBIC HE Pa3BeICHHbIE COeIMHEHMS (ratsnest) (TIIO0MIaIKa Wiu
MOJYJb).

Jo6aBUTH MOTyJIb 3 OMOTNOTEKH.

Pa3menienue 10poxkeK U NMEePEXOAHBIX OTBEPCTHUI.

9 I IR E - A

Pa3mernienue 30H MeTaTU3aiy (INIOCKOCTh MEJTH).

.

-

HapI/ICOBaTB JIMHHUIO HAa TCXHUYCCKUX CII0AX (TO €CTh, HC Ha CJIOC MCI[I/I).
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HapI/ICOBaTB OKPY’KHOCTb HAa TCXHUYCCKUX CIIOAX (TO €CTb, HC Ha CJIOC MCJII/I).

HapucoBath 1yru Ha TEXHUYECKUX CIOSX (TO €CTh, HE HA CI0€ MEH).

Pasmerienue tekcra.

HapucoBats pa3zMep Ha TEXHHUYECKHUX CIIOSIX (TO €CTh, HE Ha CII0C MEIH).

& (-1 =R @®

HapucoBath BeIpaBHUBAIOIINE METKH (TTOSIBIISIIOTCS] HA BCEX CIIOSIX).

VY nanuTh 31€MEHT, Ha KOTOPBIN yKa3bIBaeT Kypcop (CMOTPUTE MPUMEYaHHE HUXKE)
[Ipumeuanue:

*  [IpH yJAJICHUH, €CIIU TI0J] KYPCOPOM HECKOJIbKO TEPEKPBIBAIOIINXCS HJIEMEHTOB,
MPUOPHUTET OTJACTCS HAUMEHBIIEMY (TI0 yOBIBAaHHIO IPUOPUTETA — JOPOIKKA,
TEKCT, MOJTYJIb).

e (ynkuus OTMeHuTsh onepauuio (undo) BepxHel HHCTPYMEHTAIbHON MaHeIn
M03BOJISIET OTMEHUTD MOCIEIHEE yIAJICHUE.

Hactpoiika koppekuuu ais ¢ailnoB cBepiieHus u pacctaHoBku (offset adjust) .




3.11 KomaHAabl NKOHOK JIeBON MHCTPYMEHTarlbHOM NaHenum
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o

R R
e ]
nEw
e E

N
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=

718

o o
(=3 v}

B
Pl
&
&

2 %%

A

-
L]

OTa UHCTpyMEHTAJIbHAS TTaHeNb JAaeT OIMIUH OTOOpAKEHUS M YIIPABJICHUS IIPOCKTOM

® =y

Brxurogaet/Boikiogaet koHTpousb npaBuwi DRC-tuma (Design Rule Checking).
[Ipenocrepexenune: koraa DRC BeikitoueH, MOTYT OBITh C/I€TIaHbl HENIPABUIIbHBIE
COEIMHEHUSI.

Baew
aaw
seaw
CEEE:

OToOpakeHue CETKH BKIFOYHUTh/BBIKIIOUUTH (3aMEThTE: MEJIKask CETKA MOYKET HE
0TOOpaXKaTHCS).

OT06pa)KeHI/Ie OTHOCHUTCIIbHBIX ITOJIAPHBIX KOOPAWHAT Ha ITaHCJIN COCTOAHUA
BKJIIOUHThH/BBIKIIIOYUT.

In
&
— OToOpakeHne/BBO KOOPIMHAT B TFOMMAaX WIIM MUJUTUMETPAX.
mm
-IT V3MeHuTh 0TOOpaskeHHe Kypcopa.
¥.9

OT0Opa3uTh OCHOBHBIE ratsnest — He pealn30BaHHbIC COCTUHEHUS MEKIY MOTYJISIMH.

OTO6paSI/ITI> ratsnest MOAYJId ATUHAMUYCCKH, KaK OHHU IICPEMCUIAOTCA.
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B03M0XKHO/HEBO3MOIKHO aBTOMAaTHYECKOE YAAJICHUE JOPOKEK ITPHU UX IIEPEPUCOBKE.

IlepexntoueHue pexxuMoB OTOOPAKEHUS MEJIHBIX 30H:
BepxHeil KHOIIKOW MOKa3bIBAIOTCS BCE (KOHTYPHI U 3aII0JTHEHHBIE 30HBI)
CpenHeil KHONKOW TTOKA3bIBAIOTCS TOJILKO KOHTYPHI 30H (06€3 KOHTYPOB 3aJIUTHIX 30H)

OTobpaxeHue TIONAA0K B 3CKU3HOM (KOHTYPHOM) PEXXHME BKIFOUNTh/BBIKITIOYUTh.

OToOpakeHue MePEXOqHBIX OTBEPCTHH B ICKU3HOM PEIKUME BKITFOUUTH/BBIKIIIOUUTH.

A
&
i
g HuxHell KHOIIKOM MOKa3bIBatOTCsl BCE KOHTYPHI (M KOHTYpBI 3aJUBKH). be3 3anuBku
®

OToOpakeHue TOPOKEK B ICKUZHOM PEKHME BKITFOUHUTE/BBIKITIOYUTD.

BBICOKOKOHTPACTHBIN peXXUM 0TOOPaKEHHSI BKIIFOUUTh/BBIKIFOUNTh. B 3TOM pexumMe
) AKTHBHBIN CJIOH OTOOpaKaeTCsi HOPMAIIbHO, BCE IPYTHE CIIOH 0TOOPAKAIOTCS CEPBIMHU.
[Tone3Ho asst paboOThl C MHOTOCTIOWHBIMU LICTISIMHU.

o V nanute/[Toka3aTh MEHEIKED CIOEB ILIATHI

M Y AanuTh/BKIIOYUTH BEPTUKAIBHYIO JIMHEHKY (DYHKITHH 151 MUKPOBOJIHOBBIX
R npwioxeHui (microware applications). B pa3zpabotke.

3.12 BcnnbiBawwme OKHa U ObICTpoe penakTupoBaHUue
351eMEeHTOB

H.[eJ’I‘IOK HpaBOI\/JI KJIaBUIIIKM MBIIIKKW OTKPBIBACT BCIUIBIBAIOIICC OKHO, COACPIKAHUC
KOTOPOTO 3aBUCHT OT DJIEMEHTA, Ha KOTOPHIA yKa3bIBaeT Kypcop. ITO JaeT HeMEUICHHBIN JTOCTYII:
* K U3MEHEHUsM OToOpakeHus (LIEHTP O0TOOpakeHUs Ha Kypcope, Zoom in Wiu out wiu
BBIOOpP MacmTaba 0TOOpaKCHHS — Z00m );
* K YCTaHOBKE pa3Mepa CETKH,
* JIONOJIHUTENIbHO IIEIYOK TMPaBOW KIABUIIM IO JJIEMEHTY JaeT BO3MOXKHOCTb
penakTUpoBaTh HauOOJIee YaCTO MOAU(PHUIIUPYEMBIEC ITApaMETPhI 3JIEMEHTOB.

3.12.1 Pexxumbl

Ectb TpH pCKUMa IJId MPUMCHCHUA BCIUIBIBAIOITHUX MCHIO.

e A i o
@:f] W % sanpeleHsl HopmanbHbIl pexxum
Paspermero @2@ PesxuM pa3MelleHUs I0CaJOYHbIX MECT
-_pn-n-
Paspemero ~ Pex1M TpacCUpOBKHU MPOBOAHUKOB (JIOPOIKEK)

B 3aBucumocTu ot PEKrMa BO BCIIBIBAIOINX MCHIO IMOABJIAIOTCA TC UJIW MHBIC KOMAaH/IbI.



3.12.2 HopmanbHbIA pexum

Q, BEzATE W NepeMecTHTE NOCan. MecTo T

Beibop paboyero cnos

@ UeHTp F4 MeHnro 6e3
BBIOPaHHOTO
@l YBEnMqMTE MacwTab Fi 00BEKTA
Q YMEHELWMTE MACWTaM F2
G MNepeprcoEaTh F3
[ql ABTO MaCWTah Home
Q Brifiop MacwTaba L4
-
% Brifiop ceTku 3
LN ]
* JaKpeITh
2 MNepeTawmTe CErMEHT, COXPEHAA HaKnoH D
’*’ MepeTaluTe CErMeHT G
}*i. PasopeaTs AODOHKY
¥ "
F SMEHMTE WHMPMHY OTPESKE E
x M
F|, VsMEHHTS WipHY AopaKH
WAPMHE| AODOHKK b e
AN op Ay
St : v Nopoia 0.6096 MM (M3 knacca uenm) BensiBanue
. MCHIO Ha
0 vaanms JIOPOXKKE
+ O
4 MnofanbHaa NPEEKS AOPOHER W NEPEX. OTE.
t’ YCTEHOBWTE Gnar
% B3ATE M NepeMeCcTHTE NOCan . MecTo T
E
¥, Beibop wipuHe noposk
a Bribop pabodero cnos
LieHTp F4
Q YBEMMUMTE MacwTal F1
@\ YMEHEWMTE MacwTal F2
G MNepepucoBaTe F3
[Q\ AgTo MacwTalb Home

s
wafn
=W

Bribop macwraba

Brifbop ceTkK

FEM @& —— @ |11

*

SaKpeITh

21



PP 00 WEE

!

X

MNocanoqHoe mecto U1 (Front)

BzATE M NepeMecTTE NOCad.MECTO

BriGop pabodero cnoA

Lentp

YBENMYMTE MacwTah
¥MEHBWWTE MaowTab
MNepepucoeaTe

ABTO MACWITAR
Bribop macwTaba

Brifop ceTrM

3aKpBITE

F4

1

F2

F3

Home

7 %

LY

ey

S

MepemecTHTE

MepeTawMTe

Bpawats +

Bpawats —

Ha apyryto cTopoHy

MpaeuTe

¥aanuTe moayne

Del

Brimanaromee
MEHIO JUIS
MOCaT0YHOTO
MecTa MOAYJIs
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3.12.3 Pexum pasmelueHus

Cnyyaii, Kor/1a KHOIKa

e

BKJIIOYCHA.

23

%, B3ATE M NepeMecTMTE Nocag.MecTo

+ [nobaneHoE NepeMEeLLEHME W PASMELLEHME L i PazfnoKMpoBaTE BOE MOAYAM

Brimagaromiee
MCHIO 0e3
3| BnOKMPOBATE BCE MOAYNW
a Bribop pabovero cnoa BBIOOpA
[ 4» - JJIEMEHTA
EPEMECTHTE ECE MOAYIH
LexTp F4 & :
MNepeMeCTMTE HOBLIE MO YIM
@)\ ¥EENMYMTL MacwTah F1
ABTOPaIMECTMTL BCE MOQYIM
G)\ o, E2 AETOPAZMECTMTE HOBLIE MOQ YA
ABTOpa3MECTE CREd.MOAYNE
G MepepuccEaTe F3 =
=é¥ OpHeHTHPOBETE BCE MOA YW
[q)\ ABTo MacwTah Home
Q Brifop macwTaba
E':_" Brifiop ceTkM
% 3aKpEITE
B3ATE M NepeMecTHTE NOCaA.MECTO i
MMoBansHOE NEPEMELLEHHE W DESMELLEHME r
5 3 Brinazgaromee
MEHIO IS
Brifop pabouero cnos JOPOXKKH

LeHTp

OD o0 W & &

.

t

X% Buibop ceTin

3aKpbITE

YBENMUNTE MacwuTah

MepepucoeaTe
ABTO MacwTab

Bribop macwTaha

YMEHBLWIMTE MACLITAD

F4
Fi
F2
F3
Home
]
]
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MNocagodHoe MecTo U1 (Front) % MepemecTUTE M
&’ MepeTawnTs G
i BnokupoBaTte MOgYNE L
ABTOPaZMECTUTL MOAYNb =é; BpawaTe + R Bbmana}omee
i MEHIO JUIs
B3ATE M NEPEMECTUTE NOCAL.MECTO T =& BpawaTte - II0CAI0OYHOI' O

MCCTa MOAYJIA

*’ TnobansHoe NEpEMELLEHNE 1 DEASMELLEHIE k '%E:-‘-‘"E Ha apyryio cTopoHy F
- EaE,
t"f‘,? MpaeuTe E
a Bribop pabodero cnos ’
ﬂ YaanuTe MOAYNE Del
LeHTp F4 |
Q YEENWYUTE MacwTah Fi
Q ¥MEHELWMTE MaCWTah B2
0 MNepepucoBaTh F3
[q)\ AETO MacwTah Home
Q Brifop MacwTaba L4
:"‘""". :: Bribop ceTkM *
LER N ]
w 3aKpEITE

I
1
i

S N R T s S ol

3.12.4 Pexxum TpaccuUpoBKHU

Cnydaid, Korjga KHOIKa ﬁ BKJIFOUYEHA.

q, E3ATb ¥ NEpeMecTMTE Nocad.MecTo T

ABTOTPACCMPOBKa L3 -

B Bribop napel cnoes anaﬂaiomee
g i pa e S oo ABTOTPaCCMPOBATE BCE MOA nm- MeHio bes BH60pa
| e b 3IeMEeHTa
LierTp g CApocKTE HEPasBEAEHHEIE
@\ YEENMIWUTE MacwTah F1
@\ YMEHBLIMTE MAoWTal F2
[ G MNepepucosaTe F3
[@\ ABTO MacwTah Home
Q Bribop MacwTaha 4
LN
X% Buoibop ceTkM L4

ﬁ 33KPbITE




i MepeTallkTe CEMMEHT, COXPaHAR HaKNoH D
'i’ MepeTalMTb CErMEHT G
— pe

|
.}ﬂ PaszopeaTh AopomKy
* "
3 SMEHWMTE LWMPMHY OTPE3KE E
* MEMERUTE WHPKMHY JOPOHKA
A
* BriBop WHMpKHHE! 4 OpOKEK
A

"j YaanuTte
* 0 MnobansHaA NPaBKa DOPOMHKER M NEPEX.0TE
?'\_ Ju] DOpO PEX.OTB,

= veranosuTe dinar
q. EzATk W NepeMecTMTE NoCan.MecTo T

ABTOTPacCHpOBKS

x BriBop WiMpliHbl 000K
F\
g Bribop pabouyero cnos
@ UeHntp F4
Q YBENUYUTE MacwTah Fi
Q YMEHBLWMTE MacWTab F2
O MepeprcosaTh F3
[(?‘ ABTO MacwTab Home

g
aafae
sy K
s W

Bribop MacwTaba

Bribop ceTkM

x

SaKphITE

Bnokuposano: Oa

v BnokmpoeaHao: Het
Lopoxka bnokvpoeana: Oa
ONopowka GnokMposada: Het

Lens GnokupoBana: Oa
Uent GnokupoBada: HeT

J A

Ha Mma KLL Saszop KU
5.353 MM Default 0.381mmM
300 dy 117.475 MM
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Brimaaaroniee
MEHIO IS
JIOPOKKHU




MocapoqHoe mecTo UL (Front)

ABTOTPACCMPOBATE MOAYTE
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BzaTE W NepeMecTHMTE Nocad.MecTo

ABTOTDAECOADOEKE

Brifiop pabouera cnoA

o it

: BriGop napel cnose

ABTOTPACCHMPOESTE BCE MOLYIM

LeHTp

YEENMUMTE MacwTah

YMEHBLMTE MaCLTER

MepepucoBaTe

ABTO MacwTab

PP 000 W WF

Bribop MaowTaba

Bribop ceTkM

o
edw
e

egw

F4

F1

F2

F3

Home

X

3aKpeITE

CHpOCHTE HEpPaZBEAEHHEIE

ﬁx&paui

Brmmagaromiee
MEHIO JIJIS
[IO0CaI0YHOTO
MecTa MOIYJIs




27
4 Onepauusa ynakoBKU CXeMbl Ha rnevyaTtHyro nnaTty

4.1 CoeguHeHUe cxeMbl C NeYyaTHOU NnaTou

Cxema coenunsiercs ¢ penakropoMm PCBNEW mnpoekToB meudaTHBIX IJIaT MOCPEICTBOM
nepenaun  ¢aina Netlist cnucka 5SIeKTPUYECKUX IEMEeH CXeMbl, KOTOPBIM (opMupyeTcs
UCTOJIb3yeMoi IporpamMMoii moctpoenust cxembl EESchema.

lMpumeyanue: PCBNEW mnpunumaer ¢aiinsl Netlist B popmare nporpamm EESchema
wm ORCAD PCB 2.

W3navanpHO creHepupoBaHHbIM (aiin Netlist, kKak mpaBuiI0, HEKOMILIEKTEH, TTOCKOJIBKY B
HEM OTCYTCTBYET MpPHBSA3Ka K MOIYJSM, KOTOPHIE COOTBETCTBYIOT DPA3JIMYHBIM KOMITIOHEHTaM,
UCTOJIb3YEMBIM MIPU CO3/1aHUM cxeMbl. ClieZIoBaTeNIbHO, HE00X0IMMa MPOMEXKYTOUHAs OTepalys 1o
reHepanuu Qaiiya Ui CBSI3bIBAHUS KOMITOHEHT CXEMBI U MOZIYJIEH TUIaThl (IO yIaKoBKE CXEMBbI Ha
miary).

st co3nanust Takoro gaitna Tuna .CMP ucnons3yercst mporpamma CVPCB. Ucnons3ys
sty uHpopmanuo, CVPCB taxke ¢popmupyet oOHOBIeHHBINM Netlist-paiin crivcka neneit.

PCBNEW uwnraer momuduuupoBanusiii daiin Netlist * NET u, npu Hanuuuu, daiin
* CMP. B cunyuae, ecnu moxynb wu3MmeHsicsi HemocpenctBeHHo B PCBNEW, ¢gaiin *.CMP
aBTOMaTHYECKH OOHOBIISETCS, TaK 4TO HeoOxoauMocTh B nepesanycke CVPCB ortnazgaer.

4.2 llepexon K NPOEKTUPOBaAHUIO Ne4YaTHOM nnaTtbl

[Tocne co3nanus TpeOyeMon CXeMBbI:
1) crenepupyiite netlist, ucrons3ys nporpammy Eeschema;
2) comoctaBbTe  KaxkaomMy  kommoHeHTy B Netlist, mnpousBegeHHom  Eeschema,
COOTBETCTBYIOIIMI MOJTyJIb, UCIIONB3YyEMBIN Ha miate, ¢ nomoiusio CVPCB;
3) zamyctute PCBNEW wu mnpouuwtaiite MommbunupoBanubiii Netlist (mpum sToM Takke
yuTaercs (aiia ¢ BHIOOpOM MoIyIeit).
PCBNEW aBroMaTuuecku 3arpy3suT Bce MOAYIU. Temepb MOXKHO MHPUCTYIUTh K
pa3MelIeHnIo MOJyiel Ha TUaTe, BPYYHYIO WM aBTOMAaTHYECKH, U K MOCIEIYIOIIed TpacCUpOBKe
(pa3BojJKe) COEMHEHMH IIJ1aThl JOPOKKAMU (IIPOBOIHUKAMU).

4.3 lpoueaypa o6HOBMEHUA NpoeKTa nNnaTbl

Ecnu cxema Monu¢uipoBanach, J0JKHBI ObITh TOBTOPEHBI CIICAYIOIINE IIarH:
1) crenepupyiite HOBBIN (aitn Netlist, ucronb3ys nporpammy Eeschema;
2) ecnaM M3MEHEHMs B CXEMeE IMPEAINoJaraioT MOSBICHHE HOBBIX KOMIIOHEHT, TO C MOMOIIBIO
CVPCB nomxHbl ObITh Ha3HAUEHBI COOTBETCTBYIOIINE MOAYIIH;
3) 3amyctute PCBNEW wu nepeuntaiite moauduuupoBaHHbiii Netlist (mpu 3ToM Takke
nepevuThiBaeTCs (haiia ¢ BEIOOPOM MOJIyIIeH).
PCBNEW aBTOMaTH4ecku 3arpy3uT JFOObIE HOBBIE MOJYJIH, TOOABUT HOBBIC COCTMHECHHS
U yJAJINT JUILIHUE.

4.4 YTeHue cnucka ueneu u noarpy3ka nocago4yHbIX MecCT

4.4.1 lwanor YTeHUA cnucka ueneun
.n_et
BrI3bIBacTCS C HOMOILIBIO KHOMKU
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CnMcok ueneH

Brifop Mogyna:

() BpeMeHHas METKA

3aMeHWTb MOQ Y ib:

@ OcTaeuTE

(:} MsMEHWTE

$ain cka Leneid:

Coobwerms;

YOoaneH e NoxXKx 0opower:

{E} QcTaenTe
O ¥Yaanute I MPO4MTETE TEKYLLWIA CTMCOK LEnei I
IKCTPa NOCEA0YHOE MECTO [ TecT nocag.Mect l
@' OcTaBuTe

l MNepecTpouTE BCE CBASK l
{:} YaanuTe

| C:\Program Files\kicad 1 lﬁsﬁare'n:nz.l.emu:us ;-.il.'u.térf._u 'n.i|.1.1.:erf-_u ] ne.t.

l MpocMoTp DaMN0Es CrMCKOE LEnel l

l JaKPBITE I

4.4.2 Onuun

3amena mony.Jiei

Ecnm mocamodyHoe MeECTO 3aMEHEHO B CIIHCKE HGHCI\/'I, TO
OCTaBUTH CTAPOC UJIN 3aMCHUTH HA HOBOC

YaaneHue mioxmx AOPOKEK

OcTtaBuTh BCe TpacChl WK YAAIATH IJIOXUC

YnajgeHue 10MOJHUTEIbHBIX
(3KCTPa) MOCATOYHBIX MECT

VYaanuTe mocagoyHble MeCTa OTCYTCTBYIOIIME B CIIHCKE
neneid. Mecta ¢ atpudyrom Locked He ynansrs.

4.4.3 3arpy3Kka HOBbIX NOCaAO4YHbIX MECT

Korna HoBble mocanounsie Mecta (IIM) mns moxmyneit oOHapyskuBatoTcst B netlist, oHI
ABTOMATHYECKH TOATPYKAIOTCS TSl Pa3METLICHHS:




. Back (PgCn) w
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OHU CKJIaJIBIBAIOTCS C MIPUBS3KOHN K Touke ¢ KoopauHaTtamu 0,0. MoxHO pa3meniaTs 00pasbl
[IM oaun 3a apyrum. Ho aydmum criocoOoM sIBIIsIeTCSl ©X aBTOMaTHYecKoe nepepazmernienue. Jlms

9TOTO0 MHCTPYMCHTOM

i

“| U3 TJIaBHOTO MEHIO HeO6XOI[I/IMO AKTUBUPOBATh PECKHUM aBTO-pa3sMCUIC-

Hus [IM (footprint mode). [lepemectuTe Kypcop MBIIIKK Ha CBOOOJIHOE MECTO M HAKMUTE MPaBYIO

KHOTIKY.

b

PLe &

G G e e e e v ame e

BrokMpoEaTE MOAYNE

.'!\EFTDDEBMECFMTI: MOOYNb

B3ATb M NepeMecTHTL NOCaA.MECTO T

-+ TnobansHoe NepeMeLlEHIE 11 DA3MELLEHNE L PashnoKMpoBaTE BCE MO YN

=

®
Q
>

@
@

&

BRokMpoBaTE BCE MOAYIH

Bribop pabodero cnos

~+  [epeMecTHTE BCe MOAYNH
LleHnTp :

MepeMecTHTE HOBEIE MOL YW

YEBEAMYUTE MacwTah
ABTOPAZMECTITE BCE MOOYA

ABTOPA3MECTHTE HOBEIE MO YK
ABTOPasMECTL CRed.Modynb

YMEHBLWMTE MacwTal

MepepucoBaTh -
£

*‘f} OpHEHTHPOBATE BCE MOLYIM

AETO MacwTad

Brifop MacwTaba

Brifop ceTkK

JaKpBITh



Hcnonb3yiite:

* KOMaHIy ABTOPa3MeCTUThb HOBbI€ MOAYJH, €CIM Ha IUIATe HUMEITCA
pa3MeIIeHHbIE MOYJIH;

* KOMaHJIy ABTOpPa3MeCTHTb BCe MOJYJIH — JJi1 HOBOM ILIaThl.

Pl

BBXSFEHELLE

30

yxKe
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5 Pa6ouue cnou nporpammbl PCBNEW

PCBNEW wucnonb3yet 28 pa3in4HbIX CJI0€B JaHHBIX:
* 16 MenHbIX cJI0eB (CUTHAJIBHBIE CJIOU TSI Pa3BOJKHU JOPOKEK)
* 12 nOMOJHUTEIBHBIX TEXHUUECKUX CIIOEB.

Heo6xomumMo ycTaHOBUTH KOJMYECTBO CIOEB MEIU U, P HEOOXOIUMOCTH, UX MMEHA U
aTpuOyThl. Hy)kHO Tak)ke 3aKphITh HEMCIIOJIb3yEeMbIE B 3TOM IJIaTe TEXHUYECKUE CIIOU.

5.1 CwurHanbHble cnou

5.1.1 HasHauyeHwue cnoeB

CurHanbHble CJIOM — O3TO pabouue TEXHOJOTUYECKHE CIIOM, HCIOJIb3yeMble TIpH
aBTOMATU3MPOBAaTHHON pa3Bojake nedatHod twiatel (III1). Ha wux dopmupyercs mpoBomsmuii
PUCYHOK II€YaTHOM IJIaThl — pazMmelnarorcs nposogsamue aopoxku. Cioi 1 - Cooper win Back —
9TO HW)KHUU CUTHaJbHBIA cioil (cioi mop maiiky). Cmoit 16 — Component win Front - 310
BEpPXHUI cioi ycraHOBKM KOMIOHEHT Ha [IIl (kommoHeHTHBIN cioif). [pyrue cion sBISIOTCS
BHyTpeHHuMHU (0T L2 no L15).

5.1.2 BbIGop uncna cnoeB

IIpu BBIMONHEHUH HAaBUTALIMU MEXIY CIOSIMH HEOOXOAMMO BBIOpATh YUCIIO pabovnX CIOEB
C IIOMOIIBI0O KOMaH/bl OCHOBHOI'O MEHIO. JTO MOXKHO CJ€JIaTh Ha IAHEIW OCHOBHOTO MEHIO
BeIOOpOM KomaHIbl HacTpoiika npaBua / Hactpoiika cioeB (Design Rules/Layers Setup). 3atem
BBECTH TpeOyeMoe KOJIMYECTBO CI0eB IuIaThl (0T 2 10 16).

A
g TlpaBuna NpoeKTHPOBaHMA

_ﬁ HacTpoiika cnoes
=
"

Hwxe nman Bun manHenu BbIOOpa clloeB Ui MpoekTa miuaTel. KpaiiHue cliom TmuiaTel
pekomenayercs Ha3biBaTh Front u Back.
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Hactpokka cnoes

IpyNNMpoBKa Cnose

MeaHele cnon

|L|ETbI|:IE CNoA, 3NEMEHTEI C ABYX CTOPOH

v | CE -

Cnow

KHma

BienioHeH

Tun

Adhes_Front
SoldP_Front
SilkS_Front

Mask_Front

EFront

Inner3

Elnnerz

;Back

Mask Back
Silks _Back
SoldP_Back
adhes_Back

KoHTyp nnatel

© E

HEHEEHEEHEFREEERER

BHE MNSTE!, NPOMEB0OCTEEHHEN
BHE NNaThbl, MPOM3B0ACTEEHHbIA
Ha nnate, He Meab

Ha nnate, He Meab

|CI-1I'HaJ'IbeII:1 ¥
|l:|.-1I'HaJ'Ib_HE:;IL':| w |
|CI-1I'HaJ'IbeII:1 w |
||:L-1rHaanb|F1 b |

Ha nnate, He meae
Ha nnate, He Meab
BHe NnaTel, MPoOMZB0ACTEEHHEIA
BHe MNaTel, NPOM3B0ACTEEHHEIA

KoHTyp nhate

Ecol [*] BcnoMoraTensHeIi
Eco2 =] BcnoMoraTensHei
K.OMMEHT 3DHM ] BcnoMoraTensHei
Heprem ] BnoMoraTensHeIi
[ O ] [ OTMEHE

5.2 ATpubOYyTbl CUrHanbHbIX (MeAgHbIX) crnoes

VMeHa CUTHAIBHBIX CJIOEB IUIATBI MOTYT PENaKTHpoBaThbcs. CHUIHAIbHBIE CIOM MOTYT
pacrionarate arpu0yTamMH MOJE3HBIMH IPHU BBIOJHEHUHM TPACCUPOBKU TMPOBOIAHUKOB ILIATHI C
ITOMOIIIBIO BHEIIHUX NporpamMm tumna FreeRouter.

iFrnnt

|Inner3

iInnerZ

|Back

E K EEA

|u-1rHaanbu'-‘1 v |

| CUrHANBHEIA

MMTEHNE
CMELLEHHBIA

COEAMHWTENEHBIA

|u-1rHaanbu'-'1 w

5.3 [dononHuTternbHbIe TEXHNYECKUE crion

Hexkotopsie cnou IIII acconuupoBansl B napsl, a Apyrue Her. Korzna cion rpynnupyroTcest

ImapaMu, O9TO CKa3bIBACTCA Ha IMMOBCIACHUH MOI[y.]'IGﬁ.

DOneMeHThl, (QOPMHUPYIONIHE MOIYJb

(KOHTaKTHBIE TUIOMIAJIKH, KOHTYp MOCAJ0YHOTO MECTa, TEKCT), MOSBISIONIUECS HA PabounX CIIOSX
(maiiku WM KOMITOHEHTHOM), TIOSIBJISIFOTCS W Ha acCOIMMPOBAHHOM (KOMIUIMMEHTAPHOM) CIIOE,
KOT'J1a MOJIyJIb MHBEPTHPYETCA (3epKaTbHO OTPAXKAETCS) HA ITOT CIIOM.

5.3.1 CnapeHHble crnou
* AgpresuBHble cnou: Adhes_Back, Adhes_Front (HWXXHU u BepxXHUN)
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OHu WCHONB3YIOTCSI B AArE3UBHBIX HAKIaJKax Ul YCTAaHOBKM KOMIIOHEHT
MOBEPXHOCTHOr0 MoHTaxa (SMD) Ha mare. B ocHOBHOM, nepen maikoil BOJHOM.
Ciou nasusibHOM mactel, kpensmein SMD: SoldP_Back, SoldP_Front (nu:xuuii n
BEPXHHI)

Hcnonp3yroTcss [uid  BBIOJHEHHUS MacoK, 4TOOBl TO3BOJINTh MAsUIbHOM TMacTe
pa3MecTUThCS Ha IUIOIIAJKaX KOMIIOHEHT MOBEPXHOCTHOTO MOHTa)ka, OOBIYHO, Mepen
3aJUBKOM mpunoeM. TeopeTHdecKd TOJIBKO IUIOMIAJKA IOBEPXHOCTHOTO MOHTa)a
(naHapHbIe MIIOLIAKN) 3aHUMAIOT 3TH CIIOU.

Caon Tpadapera — Silk Screen: SilkS_Cop, SilkS_Cmp (Hn:kHuUI1 1 BepXHUI)

310 cI10U, TIe MOSABISIOTCA 00pa3bl MOCA0UYHBIX MECT KOMIIOHEHT.

Caon macku npunosi: Mask_Cop, Mask_Cmp (HukHHI 1 BepXHHI)

D10 mpemonpeneneHHble Mackd Tpumnos. OOBIYHO BCE IUIOMIAJIKH TOSBIISIOTCS Ha
OJTHOM WJIM JIPYTOM M3 3THX CJIO€B (WM Ha OOOMX - JUIsl CKBO3HBIX IUIOLIAJIOK) JUIs
MIPEIOTBPALIECHHS] TOKPBIBAHUSI IIJIOLIAJ0K JIAKOM.

5.3.2 Cnowu ansa obwero ucnonb3oBaHuUsA

Comments (KOMMEHTapHH)

Ecol (cnoit 1 nyst mepenayn MI3MEHEHHIA € TUTATHI HA CXEMY)
Eco2 (cnoii 2 nyist nepeiadyv USMEHEHHH € TUIAThI HA CXEMY)
Drawings (cnoit s yeprexa 1iaThl).

OTO MONB30BAaTENBCKUE CIIOM IS Pa3IMYHOro npuMeHeHus. OHU  MOTyT OBITh
WCIIOJIb30BaHbl JJIl TEKCTa, TAaKOr0 KaK MHCTPYKIMM 1o cOopke wiu MoHTaxy I[III, wmnmm nms
(dbopMHpOBaHUS KOHCTPYKTOPCKUX dYepTekell miaaTel (TOMOJOTHMYECKUX, COOPOUYHBIX WM
CBEPJIOBOYHBIX).

5.3.3 CneumanbHbIA CNOW KOHTYpa nNnaThbl

Caoii kpomku (koHcTpykTHBA) IIII - Edges PCB

ITOT CIIOW 3ape3epBUpPOBaAH Ul IMPOPUCOBKM KOHTypa muaThl (circuit board outline).
JIroObie snemeHTsl (Tpaduka, TEKCTHI. .. ), pa3MEIICHHbIE HA 3TOM CJIO€, MOSBIIAIOTCS HA
BCEX APYrUX ciosiX. Mcronb3yiTe 3TOT 10 TONBKO A7 KOHTYpa I1aThl!

5.4 BbIOOp aKTUBHOroO Crnos:

BBI60p AKTUBHOI'O pa60qero CJI0S1 MOXKET OBITh CACJIaH HCCKOJIbKUMH IIYTSAMMU:

WCIIONIB3YsI TIPABYI0 MHCTPYMEHTAJIBHYIO MaHeb (MEHEHKEP CI0EB);
UCTIONB3Ysl BEPXHIOK HHCTPYMECHTAIBHYIO ITaHEIb;

B BCIUIBIBAIOIIIEM OKHE (aKTMBU3UPOBAHHOM IPABOIl KJIaBUILIEH MBILIKN);
UCTIONB3Ys KJIaBUIIHU + 1 — (pabOTarOT TOJIBKO JUIS CUTHAIBHBIX CIIOCB).

Bbi60p ¢ NOMOLbLIO MeHegKepa CroeB:



BravmocTe

Cnoi OTnﬁpama'_rb |
M Front
[ Inner3
M Inner2

¥ I Back
M Adhes_Front
M Adhes_Back
M SoldP_Front
O ScldP_Back
M silks_Front
M siks_Back
B Mask_Front
[ Mask_Back
O Kormyp nnate: [#]

Cnoit | OTobpawaTte

[ |v| CkeosHoe nepex.oTE.

[ [+| Cneneie/rayxme nepex.oTs.

[ |+| Mukponepex.oTs.

O [ cessu

M || KoHT.nn, BepxHMi cnoi

M || KoHT.nn. HeeskHWiR cnoit

[ || TewcT BEpxHIAA cnoil

Ml [| TexcT HipkHII Cnoi

[ |¥| CrpbiThiii TeKCT

M |~| Mpreazkn

M || CeTka
HecoeguHeHHEE
Mocan.MecTa BEPXHMIA CNoi
Mocan.MecTa HIHKHIMIA Chow
HomuHanb!
OBosHaqeHA

Br160p ¢ BepxHell HHCTPYMEHTAIbHOM MaHeNu:

Wl Kor7yp anat|

|:| KoHTYp nnatel |

. Front (Palp)
|:| Inner3 {F&)
. Inner2 {F5)
. Back {PoDn)
. Adhes_Front
B 2dhes_Back
B soldP_Front
[ soldP_Back
B siks_Front
B siks_Back
. Mask_Front
Il Mask_Back

Taxum 00pa3oM HampsiMyIo BEIOMpaeTcst pabouunii CIIOM.

Bbi6op 4epes BennbiBalolyee OKHO:

% BzATE M nepemMecTkTe Nocan.MecTo E

; Bribop pabouero cnos

PP PP®

"

!

IEXEX

R

: UeHTp F4

VBENMYMTE MacwTab F1
YMEHBWKMTE MacWTah F2
MNepepucosate F3
ABTO MBCWTa0 Home

Brifop MacwTaba

Beibop ceTkM

JaKpEITE
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Menemxep cioeB
II03BOJISIET
W3MEHUTH LBET CIOS
Y €T0 BUIUMOCTb.
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BcmsiBaroliee OKHO OTKPBIBACT OKHO MCHIO, KOTOPOC IPEAOCTABJIACT BLI60p pa60qero

CJ1041.

5.5 BbIGop cnoeB Ansa nepexoaHbIX OTBEPCTUN

Boibop cnoa:

Cnoit

() Cuivre

{:} Composant
() Adhes_Back
) Adhes_Front
() SoldP_Badk
) SoldP_Front
1 5ilks_Badk
(1 5iks_Front

) Mask_Back
) Mask_Front
() Yeprém

'D KoMMEHTapKK
) Ecol

D Eco2

@K

B3

o
OTMeHa

Ecnu Ha mpaBoil MHCTpYMEHTAJIbHOM MaHelu BblOpaHa MKOHKa Jl00aBMTH JOPOKKH H
BCIUIBIBAIOIEE OKHO TPEJOCTaBISET
BO3MOKHOCTh Ha3HAUUTh Haphl CIOEB, UCHOJIb3YEeMBIX Ui oTBepcTHil (BbIOOpP mapsl cioeB st
nepex.otTs. - Select layer pair for vias):

nepexoanbie orBepcTua (Add Tracks and Vias),

&

oD 00D W E

e

!

e
LER ]

%

OTNOHMMTE MHCTPYMEHT

B3ATb M NepeMecTHTL Nocaq . MecTo

Brifop WkpkHel A0paHKn

Buifiop pabouera cnos

Breifop Napel CNOEs ANA NepeEX.oTE.

LeHTtp

YBENMUMTE MacwTab
YMEHBLUMTE MECLUTED
MNepeprcosaTh

ABTO MaCWTaEh
Brifbop macauTaba

Bribop ceTwm

SaKpbITE

T

F4

Fi

F2

F3

Home

Bwifop napbi cnoes:

&

BepxHiIi ol HIpHHMEA cnol
() Back (%) Back
(i Inner2 () Inner2
{:} Inner3
{} Front
[ Ok l [ OTMeEHE ]

OTOT BBIOOP OTKPHIBAET OKHO MEHIO, KOTOPOE MO3BOJISIET BBIOPATh CIIOM AJIsi OTBEPCTHUH,
o0ecCTIeYnBAaOIINX MEPEX0 Ha APYTOi CIION TUIATHI.

IIpu passoaxke IIII u co3ganuy NnepexonHBIX OTBEPCTUI B MPOBOIALIMX AOPOXKKAX ILIATHI
pabounii (aKTUBHBIH) CIOH aBTOMAaTHYECKH NEPEKITI0YACTCs Ha aJbTEPHATUBHBIN CION Maphl CIOEB,
BBIOpAHHBIX /11 OTBEPCTHH (HApUMeEp, ¢ MOMOUIbIO “Topsiueii” KiaBuimu V).

5.6 Wcnonb3oBaHue pexMma BbICOKOM KOHTPACTHOCTU
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o

i

% L]
PexxuM BBOAWTCS IIpU AKTUBUPOBAHUM MHCTPYMEHTA — Ha JIEBOM MHCTPYMEHTAJIbHOU
naHesnd. B 3ToM pekrMe akTUBHBIN clI0M OTOOpa)kaeTcsl Ha SKpaHe B HOPMAaJbHOM BHJIE, a BCE
JpyTHe CJI0U 0TOOpaXaroTcs B CEpoM LBeTe. ITOT (HaKTOp UMEET J1BA Pa3IMUHBIX IPUMEHEHHUS.

5.6.1 MNMpocmoTp MeaHbLIX CNOEB B PEXUMe BbICOKOU KOHTPACTHOCTU

Ecnu mnata coctouT U3 6oee 4eThIpex CIIOEB, PEXKUM 00JIerd4aeT KOHCTPYKTOPY IIPOCMOTP
aKTHBHBIX ME/IHBIX CJIOEB.

OOb1uHBIN pexuM (00paTHast CTOPOHA METHBIX CIIOEB AKTHBHA):

o

-+.
Hay

1.8
o)

]
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5.6.2 MNMpocMoTp TeXHUYECKUX Crnoes

Jlpyroe npuMeHEeHHe 3TOro pekuma Mpu HeoOXOAMMOCTU IpoBepKHU cioeB solder paste u
solder mask, koTopsie 00bIYHO HEe oTOOpakaroTcs. Macku Ha MJIomaAKaxX XOpoIIo O0ToOpakaroTcs
IPY BKJIFOYEHHOM KOHTPACTHOM PEXUME.

OObIuHBIN pexuM (TIepeIHss CTOPOHA CJIOS MACKU MAKH aKTUBHA):

Fig

KoHnTpacTHbIi pexxuM (nepeaHssi CTOPOHa CJI0sl MAaCKU Nailku aKTUBHA):

4O0IAPG120. -

U9

DTOT CIoii ceifuac 0TOOpakeH U pa3Mephl IJIOIIAJ0K Ha HEM MOYKHO KOHTPOJIMPOBATH.
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6 Cos3pnaHue u ucnpasrneHue nnaThbl

6.1 Co3aaHue nnaTthbl

6.1.1 MpopuncoBKa KOHTypa nnatbl

IIpoextupoBanue IIII HaumHaerca ¢ 3agaHus KOHTypa IuiaTel. KOHTyp pucyercs, Kak
MOCNe0BAaTENbHOCTh OTpe3koB NuHUN. Bribepute Koutyp muarel (Edges pcb) B kaudecTe
AKTUBHOTO CIIOSI U MCTONB3yiTe kKoMaHay Jlo6aBuTh rpaduyeckue JUHUM WU MOJUronsl (Add
graphic line or polygon) /st OTpUCOBKH KOHTYpa: OJHOKPATHBIN MIETYOK B MECTE PACTIONOKECHHS
Ka)KJOTO YIia U IBOMHOM - JIJIs 3aBepIIeHus KOHTypa. [ImaTel, Kak MpaBUiio, IMEIOT OUY€Hb TOUHBIE
pa3Mepbl, TaKk YTO MOXKET MOTPeOOBATHCA HCIOJIb30BAaHUE OTOOpaKEHHsI KOOPAMHAT Kypcopa IpHU
MPOPUCOBKE KOHTypa. BCMOMHUTE, YTO OTHOCUTENBHBIE KOOPIWHATHI MOTYT OBITh OOHYIICHBI B
0001 MOMEHT — HUCIIOJIb3YHTE MPOOEN — M UTO €IUHUIIBI OTOOpAXKEHMsI TAK)KE MEPEKIII0YAOTCs C
nomouipio  Alt-U. OtHocutenbHble KOOPIWHATBHI IO3BOJSIOT PHCOBATh C OYEHb OOJBIION
TOYHOCTHIO. [Ipr 3TOM BO3MOXKHO PUCOBATH KPYTJIble (MU Iyroo0pa3Hbie) KOHTYPHI:

* BplOepuTe HHCTpyMEHT Jl00aBUTH TrpaduuecKyl0 OKPY:XHOCTHL win Jl00aBUTH
rpaguueckyio ayry («Add graphic circle» namn «Add graphic arcy);

* IIEJKHUTE, YTOOBI 3apUKCUPOBATH LEHTP OKPYKHOCTH;

* OTperylupyiTe paanyc, HepeMeleHUEeM MBIIIKHY;

* 3aBEpIINTE PUCYHOK MOBTOPHBIM ILETUYKOM.

3aMeThTe, YTO HCXOJHAs LIMPUHA JIMHUM KOHTYpa MOXET ObITh YCTaHOBJIEHA B MEHIO
Hacrpoiiku/Pazmepsl (pexkomengoBanHas mupuHa = 150 B 1/10 mils - TeicsiuHO# Aroiima), HO 3TO
He OyJeT BUJHO, IOKA PUCYHOK HE 0TOOpa3UTCs B APYrOM, YeM MPOPHCOBKA KOHTYpa, PEKUME.

PesynbTrupyronuil KOHTYp MOXKET BBIIVISACTh IOXOKUM HA CIEAYIOIIHIA:

6.1.2 YteHue netlist, creHepupoBaHHOIro U3 cxemMbl

.net
AKTUBU3UPYHTE UKOHKY  JUIs OTOOpaskeHUs OKHa auanora netlist:



Cnucok uenek
Bribop Mogyna:

@

{?} OcTaBuTh

() BpeMeHHaR METKA () ¥nanute

JaMEHHUTE MOAYNb! SKCTpa NocagoqYHoe MeCTo

'G,‘.' OcTaeuTe G} OcTaeuTe

(:} WzmeHuTE {:} ¥aanuTe

Dalin cnucka Leneii:
Ct\Program Files'\kicad 11\share\demosiinterf_u\interf_u.net

CoobuieHus:

YaaneH1e NNoxXHMx AopOHKEe:

[ MpocMaTp hainos McKos LENe J

I MPOHATETE TEKYLLAN CIMCOK LIEME J

I Tect nocaa.Mect ]

[ MNepecTponTE BCE CBAZK ]

I 3aKpbITh J
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Ecnu ums (mmyth) netlist B BepxHel 4acTH OKHa OTOOpa)k€HO HENPaBUIBHO, MCIOIb3YHTE

knaBuity [Ipocmotp daitnoB cnuckoB nemneit (Browse Netlist Files) mis moucka HyxkHoro netlist.
3arem HyxHO [Ipounrtats Tekymmii cnucok neneit (Read Current Netlist). 3aaeiicTBoBaHHBIE B
TUIaTe MOIYJH, TIOKa HE 3arpy>KEHHBIE, MOSABATCS B Ky4e, HAKJIabIBasCh OJIMH HA JPYroi (HUKE MBI
YBHIUM, KaK Pa3MECTUTh X TI0 TJIATe aBTOMATHUYECKH).

Ecmu MOAYJIK HEC ObLIH pasMCIICHbI, BCC OHU IMOABATCA PAOOM C KpOMKOﬁ IJ1aTbl B OJJHOM

Pe3yJ'IBTaT TAaKOr'0 aBTOMaTUYCCKOI'0 yHopAaA04CHUA:

MCCTC, YTO 3aTpyAHACT HUX PACIIO3HABAHUC U BI:IGOp. EcTh BO3MOXHOCTH YOnopsAa0o4nuTb HX
aBTOMaTH4ecku (ucrnonb3ys komanny IJiodanbHoe nmepemeinenne U pasmemenue (Glob Move
and Place), nocTynHyo yepe3 npaByro KJIABUIILY MBIIIKH).
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AC2E15BFEEDAE
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S
lpumeyaHue:

Ecnu mnara moguduimpyercst 3aMenieHueM CyIIEeCTBYIONIETO MOYJIsl HOBBIM (Hampumep,
3ameHoi 1/8W pesuctopa Ha 1/2W) B CVPCB, HE00X0MMO yAQJINUTh CYIIECTBYIOMNUNA KOMIIOHEHT
no toro, kak PCBNEW 3arpy3ur 3amemaromuii Moayinb. OJHAKO, €CId MOIYyJb JOJKEH
3aMECTHTBHCS CYIIECTBYIOIIUM MOJYJIEM, JIeTYe 3TO BBITIOJHHUTH, MCIIONIB3YS IAMAJIOT, TOCTYITHBINA
IIETYKOM NMPaBOW KIABHUILIHU MBIIIKU [0 3alIPALIMBAEMOMY MOIYIIIO.

6.2 WUcnpasneHue nnaTtbl

O4eHp YacTo MOSIBISETCS HCO6XOI[I/IMOCTB HCIIPABUTH IJIATY BCJIEA 3a COOTBETCTBYOIINMU
HU3MCHCHUSAMHU, BHCCCHHBIMU B CXEMY.

JU71s1 5TOTO BBIMOJIHUTE ILIATH:

* cosfaiite HOBBIH netlist 11 MOTMUITMPOBAHHON CXEMBI;

* eciu 100aBJICHBI HOBBIE KOMITOHEHTBI, CBSDKUTE MX C COOTBETCTBYIOIIUMH MOIYJISIMH B
cvpceb;

* mpounTaiiTe HOBBIU netlist B pcbnew.

PCBNEW cnocoOHa aBTOMaTHYECKU YAAJIUTh JOPOXKKH, KOTOPBIE CTalM HENPaBUIbHBIMU
nocne mMoaudukauuu. ns 3Toro ycraHoBHTE ONUIMIO YIAJAUTh B paszeiie YaajeHue MJI0XHX
nopo:kek (Bad tracks deletion) nuanora mist criucka neneii:

¥aaneHWe NNoxux OOPOHER:

o
() OcTasuTe

OpnHako, 3agactyro ObicTpee MOAMGMUIIMPOBATH TH JOPOXKKH BpydHyIo ((yHKmms DRC
MO3BOJISICT UX UICHTU(UIINPOBATB).

PCBNEW He ynaisger aBTOMaTH4eCKHM MOJIYJH, COOTBETCTBYIOIIME KOMIIOHEHTaM,
KOTOpbIE ObUIN YAAJICHBI U3 CXEMBI — 3TO JIOJDKHO OBITH c/iefIaHO Bpy4Hyr0. HeoOxoaqumocTs B 3ToM
COIJIAIIEHUN BO3HMKAET IO MPUYMHE CYIIECTBOBAHMS BBIPOXKJIEHHBIX MOAyJeH (Kak, Hampumep,
OTBEPCTHI JIJIs KperyieHus ), KoTopble 1o0aBistorcs B PCB, HO HUKOTrja HE MOSIBIISIFOTCS B CXEME.

3KCTpa NocagoqHoe MecTo

D OcraBMTb

Ecin onums Jkerpa mocago4Hoe MecTO/YJAaJIWTh BKIIOYEHA, TO IOCAJOYHBIE MeECTa
MOJyJIel, COOTBETCTBYIOIIME KOMIIOHEHTaM He HailneHHbIM B netlist, OynyT yaaneHsl, eciau s
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Moayinel He aktuBHA omius 3adgukcupoBano (Locked). Bo3amokHO akTUBHPOBATH 3Ty OMIIUIO IS
3AMUTH ““MEXAHUYECKUX ’ MTOCATOYHBIX MECT.

CeokcTBa MOgYNA
AL WzMeHUTE Moayne (i) ]
jus _- [ PenakTop Mogynei ]
3HaHeH1e
- - ATpUBYTHI:
oosees1z  [[ponts ] | | o omarsin
Brifiop cTOpOHE! O HopmansHo +YcTaHosneHo
) Bepx (O BupTyansHo
O Hus MepeMelleHMe 1 ABTOpasMELIEHWE
MepemeuleHle M ABTOPAsMELLEHWE
(%) CeofionHo
OpueHTauma @ CeofonHo C- e
OpueHTauma O 3admroposato
() HopMansHo
O +30° ABTO NEPEMELLEHWE W DASMELLEHWE
o MosopoT Ha 90° MosopoT Ha 180°
[OF- 0 0 10 0 0 10
®180° 3 - Onuus
MonssoBaTens
© - (puxcupoBanusn/ocBodOKICHUS
o
QP-"@”TEH”E-("HQE-D—'-I---)-- TNoKANEHOE 3HAYEHWE 333008 MACKM: IOCaA0YHOTO MeCTa HJIsd MOI[YJUI
Ycranosute 80 gna rnob; 0
Mo3uwar - -
i () 3a30p BCEX KOHTaKTHEIX nnowanok |0.0000 | ManmMMETPBI
X () d|
| 158.1150 3a30p Macku: |0.0000 ] MUNAMMETPbI
¥ (M) r 5
8[25)500 . 3azop TpadapeTa: _-ODDDD | MHAMMMET Pl
OTHOCMTENEHEIA 33300 MACKK: i-D.D | Y
Ox OTMeHa

Ecmu monyns m3menen B netlist, ucnons3yst Cvpceb, u yxxe Obul pasMenieH, oH He Oyner
3ameHeH B PCBNEW, mnoka He Oyner ycTaHOBJIEHA COOTBETCTBYIOIIAs OMITUS pasfieiia 3aMeHHUTh
moayab (Exchange module) nuanora netlist:

3aMEHWTE MOd yNk!

{?} OcTaBuTb
{:} MzmMeHHTE

W3menenre Momysist (3aMEIICHHE PE3UCTOpa TaKUM Ke, HO APYroro pasmepa, Harmpumep)
MOJKET OBITh BBIITOIHEHO MPSMBIM PEAAKTUPOBAHUEM MOJTYJIS.

WHorma HoTamusi cXxeMbl MEHSETCs, HO 0€3 M3MEHEHHs 3JEMEHTOB IIEeMH (ITO KacaeTcs
MO3UIIMOHHBIX 0003HadYeHMi (CChUIOK), momoOHbix RS, U4...). Ilmara, B CYIIHOCTH, OCTaeTcs
HEM3MEHHOW (HMCKIoYasi, BO3MOXHO, menkorpaduio (silkscreen)). Tem He MeHee, BHYTpeHHE
KOMIIOHEHTHI M MOJYIM TPEJICTaBICHbl HX CChUIKAMH. B MOJA00HOW cHUTyaluu mepen
MNEPCUUTBIBAHHUEM CITUCKA ueneﬁ MOXET OBITH YCTAHOBJICHA OIIIHA BpeMeHHaﬂ METKa auajora:

Bibop MogynA:

(") BpeMeHHaA MeTHa

C sroit onmumeit pcbnew Oonbliie He UACHTUDHUIMPYET MOIYIH MO UX CChUIKaM, a BMECTO
3TOr0 JieJaeT 3TO 10 WX BpPEeMEHHBIM MmTammaM. [locienHue aBTOMATHYECKH TeHEPUPYIOTCS
Eeschema (310 BpeMs 1 gata, KOTrJja KOMIIOHEHT OBbLIT pa3MeIleH B CXeMe).

Heo6xomumo mposiBASITE OOJIBIIYIO OCTOPOXKHOCTH TPH HMCIOIB30BAHUHM STOW  OMITUH
(coxpanuth BHauane ¢aiin!). [IpyunHa 3TOro B TOM, YTO METOJ CHJIBHO OCIOXHSETCS B CIydasx
MHOTO2JIEMEHTHBIX KOMITOHEHT (Tak, 7400 mmeeT 4 sieMeHTa B OJHOW ymakoBKe). B momo0HOIA
CUTYyallMM BPEMEHHOM INTaMm TepseT YHUKAIBHOCTH ompeaencHuid (mis 7400 HeoOXomuMo uxX
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YBEIMYHUTh 10 YEThIpeX — IO OAHOMY ISl KaXJoro sineMmeHrta). HecMorps Ha 3To, omuus
BPEMEHHOTO IITaMIIa OOBIYHO pa3pemiaeT MpooIeMbl Nepeo003HAYCHHH.

Bo3MoXkHO mpsiMas 3aMeHa IOCaJOYHBIX MECT YK€ pa3MeIlleHHbIX Ha rare. Kimk
MBIIIKOH Ha TOCAaZOYHOM MECTE€ OTKPBHIBACT JAHAJIOTOBOEC OKHO PEJaKTUPOBAHUS MOIYJIS.
AxtuBupyiite komanay HM3menuts moayiab(u) (Change Modules) ans 3ameHBI MOCagOYHOTO
MecTa.

JaMEHHTH MOLYTH

Teryuyid Moayne

|~ MNpocMoTp MoAYNER BUANMoTEK

o S
(%) MzMEHMTL MOA YL
![E‘KE'U:LPE'}H'E‘LIEH'H_E_ 'C} HEMEHMTE OOMHAKOBEIE MO4 YW
|40034PG120 |
(:) MzMEHMTE O0WHaKOEEIE MUH}'HM+3HE'-IEHHF|
HoBeiid mogyns () MsmeruTE Bee
|PGa120] i
CooBuwerna:

BBoauTtcst HOBOoe MMS MOJYJISl U TUIT 3aMEHBI:

* H3MeHUTH MOAY.JIb — 3aMEHA TEKYILIEr0 MOIYJIS;

* HM3MeHUTH 0IMHAKOBBIE MOIYJIU — 3aMEHA BCEX MOJyJIeH MOJOOHBIX TEKYIIEMY;

* H3MeHUTH OIMHAKOBBLIE MOIYJH+3HAYEHHS - 3aMEHAa BCEX MOJYJeH MOJ00HBIX
TEKyIlIeMYy, OTpaHUYeHHAss KOMIIOHEHTaMU C TeM >K€ 3HaYeHUEM (THIIOM);

* H3meHuUTH BCe - n1epe3arpy’kaet BCe MOJIYJIU IJIATHI.
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7 PasmelueHue mogynew Ha nnarte

7.1 OTtobpaxeHne coegUHEHUN NPU pasMeLLeHUN

[Ipu pa3zmemieHun MoIyjied Ha IulaTe MOJE3HO BKIIOUUTH OTOOpa’keHHE MX B3aMMHBIX
COEeIMHEHMH (ratsnest), MOKa3bIBaEMbIX OEJIBIMM JIMHUSAMU MEX1y KOHTaKTaMu Mojyiei. s aToro

aKTUBUPYUTE UKOHKY [& Ha JIEBOM MHCTPYMEHTAIbHON MaHEeIH.

7.2 Pyd4HoOe pa3melyieHue

Bribepure Moaynb npaBoil KiIaBUIIEH MBIIIKH, 3aTeM BbiOepuTe kKomaHny IlepemecTuTs
(Move) u3 meHro. [lepemecTrute MOLYyIb B HY’)KHOE IOJIOKEHHE U Pa3MECTUTE €r0 LIETYKOM JIEBOU
KJaBulM MbIIKU. Eciu TpeOyercs, BHIOpaHHBIM MOJIYJb MOKET TakXKe ObITh MOBEPHYT, OTPaKeH
Ha JIPYT'YI0 CTOPOHY IJIaThl UM OTpeAakTupoBaH. BeiGepute komanay 3akpbITh (Cancel) uz meHto
(unu Haxxmute kiaaBuiry Esc), 4ToObl mpepBaTh ONepanuio.

Ha MMPpUBCACHHOM PUCYHKC OTO6pa)KCHBI CBA3U MOAYJIA B ITPOLECCE IEPEMCIICHMA.

=

o ©
oo

) ¥ %% BY H X =

Cnait KoHT.nm. CrarT.
_Composant 2
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HpOGKT IJ1aThI ¢ Pa3SMEIICHHBIMH MOAYJISIMU MOXKET BBITTIAACTD, KaK IIOKa3aHO HUXKE!

8 12

FLI31EPEEd
=

7.3 TlepeopueHTauus moayrneun

W3HavanpHO BCe MOAYNH HACIECIYIOT TY )K€ OPUEHTAIINIO, KOTOPYIO UMEIOT B OMOIHOTEKE
(06b1yHO yrou 0).

Ecnu tpeOyercs anmpTepHATUBHAS OpPUEHTAIMS JJs WHAUBHIYATLHOTO MOJYIS, WIH JUIS
BCEX MOJyJIeH (JIOMyCTHM, BCE pacIojaraloTcsi BEpTUKAIbHO), UCIOIb3YHTE B PEXKUME pa3MELICHUS
onuuio MeHO IU100ajnbHOe mnepeMemieHne W pasMemieHue/OpHeHTHPOBATHL BCe MOLYJIH
(AutoPlace / Orient All Modules). Dra opueHTamust MoOXeT OBITH BBIOOPOYHOH (HAIpUMeEp,
OTHOCHUTBCS TOJIBKO K MOJYJISIM, YbH CCBUIKH HaunHaroTCs ¢ “IC”).

{}PHEHTEHHH nocafoqyHoro Mecta @

OpHEHTALIA:
{45

DunsTp:
E

[ ] Brnionan satmKMpOBaHHEIE NOCAA0YHEIE MECTE

7.4 ABTOMaTM4ecKoe pacnpegerneHue moayneu nnatbl

Mopaynu minaTel MOTYT IepeMelnathesi, ecian He Oblan 3adukcupoBanbl (Locked). Dtor
aTpuOyT MOXET BKJIFOYATHCSI M BBIKIIIOYATHCS BO BCILTBIBAIONIEM OKHE (IISITYKOM MPABON KIIABUIIN
MBIIIKK TI0 MOAYNI0) B pexkume pasmenienus (Module), wnum yepe3 MEHIO pelaKTUPOBAHHS
3ajaHHoOTO 1mocagoyHoro mecta (pynakius [paButs, Edit Module).

Kak onmcaHo paHee, HOBble MOJYJH, 3arpy’kKeHHbl€ B IIpOLlECCE€ YTEHHUs  CIIUCKA
coeanHeHU cxembl (netlist), MOABIAIOTCS Ky4HO, HAJIOKEHHBIMHU ApYr Ha japyra B Touke 0,0 BHe
KOHTypa IuIaTel. Moaynu MOKHO pasmeniatb noouepenHo BpyuHyro. Ho PCBNEW mnozsosser

ABTOMATUYCCKHU pPaCHpCACINTb 3TH MOMAYJIM Ha IJIATC, 4yTOOBI 00JIETYUTH MOCJICAYOIICC PYUYHOC
pasMCIICHUC UX B I1OJIC IIJIATHI.

Boibepute onmuio pexxuma pa3melnieHus (MKOHKa :; Ha BEPXHEW HHCTPYMEHTAJIbHOMN
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naHenu). BcemubiBarolee OKHO, AKTUBHPOBAHHOE TPABOM KIIABHILEH MBIIIKH, TOKa3bIBaET
CIIEYIOINE KOMaH/Ibl:
Ecam nox kypcopom moayJib:

gﬁ MNocagoqHoe mecto US (Composant)

. BnoKMpOBaTE MOAYIE

ABTOPasMECTWTE MOL YL

EE.} B3ATb U NepeMecTHTE NOCaa.MecTo T

+  [nobanbHoe NEpEMELLIEHME W DESMELLEHIME 4

Bribop pabouero cnos

% MepEMECTHTE BCE MOLYIM
UeHTp F4 3

MepeMecTTE HOBLIE MOA YK

PEEEJ'IDKHDCIBaTb BCE MOa YK

EnokupoBaTe BCE MOLYAM

' @\ YBEMMYNTL MacwTah F1

ABTOPazMECTHTE BCE MOAYNH
ABTOPa3MECTHTL HOBLIE MOLYMM

Q YMEHBLUMTE MaCW TS0 F2
ABTOpa3MECTE CNea.MoAYNb

0 MepepucoBaTh F3

&
=é‘. OpWveHTHpoOBaTE BCE MOAY K

[C})\ AETO MECWTED Home
®\ Bribop MacwTaba L4
E‘:_:*: Bribop ceTrl 4

x JaKpeITh

Eciau nox xypcopoM HUYEro Het:

L ] L-_E_ E3ATb ¥ NepeMecTMTe NOCAA . MECTO
g

+  [noBansHoe NEPeMELLEHIME M Pa3MELLEHIME ld = PazbnokMpoBaTh BCE MOLYIM

: BRoKMpOBaTE BCE MOAYMM
a Bribop paboyero cnos

MepeMecTHTL BCE MOAYAM
Uere P

MepeMecTHTE HOBEIE MOAYAW

Q YBENMUMTE MacWTah
ABTOPAZMECTHTE BCE MOA YK

AETOPAZMECTMTE HOBLIE MOOYNK

| Q YMEHBELUWTE MaCWTah
ABTOPAIMECTE CNed.Moayne

0 MNepeprcoEaTh

[q)\ ABTO MaowTah

Q Bribop macwTaha

#% Boifiop cetim

% SaKpPEITE

=%‘ OpMEHTHMPOESTE BCE MO YK
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B 00oux ci1y4asix BO3MOKHBI C/IeyI0LHe KOMAH/bI:

* AgrtopasmecTuTh Bce moayaum (Move all Modules) mo3BosysieT aBTOMATHYECKH
pacnpenenuts Bce Moaynu, kpome Locked. DTo 00b14HO HCTIONB3yeTCS MOCIIE IEPBOTO
npouteHus netlist;

* ABTOpasMecTHTh HOBbIe Moayau (Move new Modules) mo3BossieT aBTOMaTUYECKH
pacrpesieNuTh MOAYJIH, KOTOpble paHee He ObUIM pa3MelleHbl BHYTpH KoHTypa PCB.
Ora KoMmaHJa TpedyeT, YTOObl KOHTYp IUIaThl ObUI OTPUCOBAH, YTOOBI PEUINTh KaKUe
MOJYJIA MOTYT OBITH pactpeaesieHbl aBTOMAaTHUECKH.

7.5 ABTOMaTM4YeCKoe pa3mMmelleHue moaynen Ha nnarte

7.5.1 XapakTepucTuka anroputmMa aBTopasmMeLleHus

ABTOMaTHUYECKOE pa3MelLIeHUEe MOJyjel ABTOpPa3MecTHTh Bce Moaysm (AutoPlace All
Modules) nomyckaer pa3menieHue MOIyJIel Ha IBYX IMOBEPXHOCTSX IIATHI (0THAKO MEPEKITFOUCHUE
MOJyJIsl Ha HIDKHUE, MEIHBIN CIIOW He aBTomarudeckoe). OHO TakKe OTHICKMBACT JUIS MOJYJIS
nyuuryto opuenrtanuio (0, 90, - 90, 180 rpamycos).

Pa3mernieHue BBIMOTHSAETCS COMIACHO QJITOPUTMY ONTUMM3ALMU, KOTOPBIM OTBICKUBAET
MUHUMAJbHYIO JJIMHY COEIMHEHUN M JIy4IIud BapUaHT MPOMEXKYTKOB MEXKIY MOIYJISIMHU C
OOJBIIMM  KOJMYECTBOM KOHTAKTHBIX IUIOMAAOK. [lopsmok pasMemieHus MpearnonaraeT
MepBOHAYaJIbHOE pa3MelIeHHEe HauOObIINX MOJIyJIEH CO MHOKECTBOM ILIOIIAIOK.

7.5.2 MNMoaroToBKa M BbINOSIHEHWE aBTOMAaTU4YECKOro pasmMeLleHus

PCBNEW wmoxer, Takum o0Opa3oMm, pa3MmeniaTh MOJYJIH aBTOMAaTHUYECKH, OIHAKO
He0OXO0IMMO HAIPaBJIATh 3TO pa3MelIeHne, MOCKOIbKY HU OJJHAa MPOrpaMMa He MOXKET Mpeayraiarh
TOTO, YTO, B KOHEYHOM cU€eTe, JOOUBAETCS MOIL30BaATEb.

[Ipex e, uem aBTOMaTHYECKOE pa3MeIeHne OyJeT BBIIIOJIHEHO, HYKHO:

* CO03/1aTh KOHTYp IUIATHl (OH MOET OBITH CIIOKHBIM, HO OH JIOJDKCH OBITh 3aKPBITBIM,
eciu popMa He MPSIMOYTOJIbHA);

* BPYYHYIO DPa3MECTHTE KOMIIOHEHTHI, MO3UIMU KOTOPBIX MPEAOMPEICHBI (Pa3beMbl,
KpETIe)KHBIE OTBEPCTHUA. .. );

* monoOHBIM e o00pazoMm, HekoTopble SMD-momynu M KpUTHYECKHE KOMITIOHEHTHI
(6ombIIE MOYIIH, HATIPUMED) JTOJDKHBI OBITH Ha OMPEICTICHHOM CTOPOHE MIIH TO3UIIUN
Ha TUIaTe, U 3TO JOJHKHO OBITh CIETIaHO BPYUYHYIO;

* TIOCTE 3aBEPIICHUS BCErO PYYHOTO PAa3MEIICHUS JTH MOMAYJIH JOJKHBI OBITh
3a¢ukcupoBanbl (Locked), aToOs1 n30exaTh ux nepeMmenieHus. B pexume pazMeneHus

(Module Mode ﬁz;']) MICJIKHUTE TIPABOM KJIABHUIIECH MBIIIKH 10 MOJYJIIO W BBIACIINATE
BaokupoBars Moayab (Lock Module) Bo BcruibiBaronieM MeHIO. DTO MOKET OBITh
TaKXKe CIEeNaHO B CBOMCTBaX MOAYJs depe3 BCIuibiBamomee MeHio Ilocagounoe
mecto/IIpaBuTs;

* 3aTeM MOXXET OBITh BBINMOJIHEHO aBTOMAaTHYECKOE pa3MelleHne. B pexxnme pa3menienus

(c HaXaTOW HKOHKOMN g5‘) IICJIKHUTE TPABON KIIABUIIEH MBIIMIKK W BBIOEPHUTE
I'no6annnoe mepememenue u pasmenreHue (Global Move and Place) — 3arem
ABToOpazMecTuTh Bee moayJm (Autoplace All Modules).

B nmnponecce aBromaTmueckoro pasmenieHus, eciau Tpebyercs, PCBNEW wmoxer
ONTUMM3HPOBATH OpPUEHTALMIO MOaysel. OIHaKo MOBOPOT OyAET MPUMEHEH TOJIBKO B Cllydae, eciiu
ObuIa crenana ero aBropusanus aias Monyis (cmorpure Iocagounoe mecro/IlpaButh/CBolicTBa
MoayJsi/ ABTONepeMelnieHre U pa3MelieHne).

OOBIYHO PE3UCTOPHI M HEMONIAPHBIE KOHAECHCATOPbI aBTOPU30BAHbI /Ul TOBOPOTOB Ha 180
rpanycoB. HekoTopsle Moaynu (MajJeHbKUE TPAH3UCTOPHI, HAPUMEP) MOTYT aBTOPU30BATHCS IS
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moBopoToB Ha +/- 90 u 180 rpamycos.

JInst Kaxaoro MOAyJisi B OKHE CBOMCTB OJMH IOJ3YHOK OTBEYaeT 3a MOBOPOT Ha 90
rpajycoB, a BTOpPOM MON3yHOK — 3a moBopoT Ha 180 rpaaycoB. YcraHoBka moszyHka B ()
MPEeAOTBPATUT BpallleHWe, ycTaHOBKa B 10 HMHHIMHpPYET €ro, a MNPOMEXKYTOUHOE 3HAYCHUE
noTpedyeT YTOUHEHUS IPEAIOYTUTENILHOTO yTiia BpalleHusl.

ABTOpHU3alMs BpaAIICHNUsS MOKET ObITh BHIIIOJHEHA MTyTEM PEelaKTUPOBAHMUS MOAYJIS TOTHa,
KOI'Zla OH pa3Meniaercs Ha iare. OIHaKoO NpeaNOYTUTENbHEN YCTAHOBUTD BCE OMLMU JUIsI MOAYJIS B
O6u0IMOoTEKE, MOCKOJIBKY TOTAAa 3T YCTAaHOBKU OYIYT HAcleA0BAThCSA IMPU Ka)XJI0M HCIIOIb30BaHUU
MOJIYIIAL.

7.5.3 UHTepaKkTUBHOE pa3mMelleHue Moayneun Ha nnare

MoskeT BOZHUKHYTh HEOOXOIUMOCTh OCTAHOBUTH aBTOMAaTHYECKOE pa3MelIeHne (HaXMHUTE
knaBumy Esc) W BpYyYHYIO EpEMO3HIMOHHPOBATH MOIYJh. lcmonp30BaHWE KOMAHIBI
ABTOpa3MecTHTH ciaexaymomuii moayab (Autoplace Next Module) Bo300HOBUT aBTOpa3MeIIeHUE C
MECTa, TJie OHO OBLIO OCTaHOBIICHO.

Komanna ABrtopa3mectuth HOBbIe MoayJm (Autoplace New Modules) mo3Bosser
ABTOMAaTUYECKU PA3MECTUTh MOMIYJH, KOTOpbIe He ObUIM YK€ pa3MelleHbl BHYTpU KoHTypa PCB.
Onu He OynyT mepemMenieHsl BHyTpb KoHTypa PCB, naxke ecim onn He 3a)MKCUPOBAHEI.

Komanna ABropa3dmectutr wmoayiab (Autoplace Module) npemaer BO3MOXHBIM
nepepa3MecTUTh MOTYJIb, OTMEUEHHBII MBIIIKOH, JaKe €Il OH 3a(pMKCHPOBaH.

7.5.4 3ame4aHus no npoueaype pasMeLLleHus

IIporpamma PCBNEW aBTOMaTuMuecku oOnpenenser 30HY Ppa3sMEIEeHUus MOIyJeH,
YUNUTBHIBas OYEpTaHUs KOHTypa (KOHCTPYKTHBA) IUIaThl, KOTOPBIA HE 0053aTeNbHO SBISAETCS
IPSMOYTOJIbHBIM (OH MOXET ObITh KPYTJIBIM, WJIH UMETh BBIPE3HI. . .).

Ecnu mnata He mpsAMOyroJjbHast, KOHTYp AOJDKEH ObITh 3aMKHYT, yTo061 PCBNEW wmorna
OIIPEAEIINTh, YTO HAXOAUTCS BHYTPH, a YTO CHApYXU KOHTypa. Eciu B IjiaTe MMEIOTCSI BHYTPECHHHE
BBIpE3bl, UX KOHTYp AOJKEH Toke ObITh 3aMKHYT. Jlanee PCBNEW BbIuucCiIseT BOZMOXKHYIO 30HY
pa3MeIleHNs] MOyJIEH, UCIIONIb3Yysl KOHTYpP IUIATHI, U MPUBS3bIBACT KAXKIAbIM MOJYJIb, 3aIIOIHSSA TO
IIPOCTPAHCTBO, B MOPSIIKE ONPENEICHNS ONTUMAIBLHOTO €0 PacIoI0KEHHUs Ha I10JIE IIaThI.
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8 Pa3Bopgka neyatHou nnaTtbl

PasBonka (TpaccupoBka) coemuHeHwit Ha mneudatHoi 1uiate (PCB) BemonHsietcs
HaHECEHHEeM Ha PaboYMX CJIOAX IUIATHI MEXIY 3aJaHHBIMH KOHTAKTAMU MOJYJECH MPOBOISIINX
JIOPO’KEK C 3a/IaHHBIMH TapaMeTpaMu UIMPUHBI U 3a30pOB OT JIPYTHX 3JEMEHTOB IUIAThl (KOHTYpa
IJIAThl, COCEAHUX NPOBOJHUKOB, KOHTAaKTHBIX IUIOIIAJOK, MEPEXOJHBIX OTBEPCTHI, BO3MOKHBIX

TEKCTOBBIX HAIMHCEH).

8.1 TlapameTpbl ANA ycTaHOBKU

8.1.1 BbI30B OCHOBHOIoO gmuanora

Haubonee BaxHbIE napaMeTpbl TpPACCUPOBKU IUIATBI YCTAHABJIMWBAIOTCA C IIOMOIIBIO

HacTpoiika npaeun

.
#  Tpasuna NpoeKTHpoBaHNS
¥,

BbI3OBaA:

ﬁ HacTpolika cnoee
=

8.1.2 TeKkywme ycTaHOBKMU

[lokazaHHass WHCTpyYMEHTalbHas JIMHEHKAa TMO3BOJSET YBHUJETh TEKYIIUE pa3Mepbl
JIOPOKEK, TEPEXOJHBIX OTBEPCTUH U CETKH (JIM0O YyKe WCIIOJIb30BAHHBIC 3HAYCHUS OITUX

rapamMeTpoB).

E,D,Dpom(a 17.0 man = # ..|-|E|JE)(.DTEE. 55.0 man * bt | m ;CETI(EI 100.0 W !EMEICIJJTEIE 30 W |

8.2 OOwme HACTPONKH

OO01u11e ycTaHOBKH BBITIOIHAIOTCS U3 CIEAYIOIIET0 MEHIO IPOrPaMMBbI:

MHCTpyMeHTEl  HacTpoika npa
[L] BufinuoTera F

.

L"' MoKE3aTe MEHEOKED CNOSE
F

L&
e Obwme

LS MoKasbiBaTe

-

]
[~ Pazmepu »
ﬂ Asbik »
- 3
= TOPAYME KNSBMLIM
m Makpocs! 4
{% COXPEHWTE HECTPOMKK
{f;;‘ 3ArpY3MTE HECTPORKK

("
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HepequL O6H_II/IX YCTaAaHOBOK IIPHUBEACH B IIOKA3aHHOM HMXKC OKHE.

Obume HacTpokkM @

MoKa3aTe NONAPHEIE KOPPAWMHATEI Makc, ceaseit: ) MapameTpst: MPMTAMMBAMOWER KOHT .M.
. | |-~
® : E [l THEE (O Hukorpa
L AsTocoxparerute (myTel): [norasars ceasn (© Mo cozparm aoposh
-
B 10 - MNokazaTe BA3M Mogyna O Bceraa
1.M3M,
(%) Nioiimsl RS L . Foray aantHE Aopase MPUTAMMBAIDLWLER AOPOMKE
O MuAAMMET PG = v_. Ooportad Tonbko 45rpad. O Hukoraa
CErMeHTHl TONBKD 45rpad. (%) Mpu cozaaHm Doposk
Kypcop
O AsTolAH O Bcerna
+) Maneiit Kypcop
. [ OpoMKK COBOEHHEIMA CEMMEHTAMA

Jlnist Havana ceaHca pa3BOJIKH TUTATHI HY)KHO BBICTABUTH CIIEIYIOIIHIE MTapaMEeTPHhI:

* DRC BkJI0YeH (HaIu4ue nporeaypbl KOHTPOJIS MPaBUII POSKTUPOBAHMS);

* [Iloka3aTh cBA3M MOAYJisl (HAIMYME OTOOPAKEHUSI COETUHEHUI MOYJIA);

* Asroyaanenue aopoxek (Tracks Auto Del): mpu usmMenenun nopoxex crapbie OyayT
ABTOMATHYECKH CTUPATHCS, €CJIM OHU SIBJISAIOTCS JINITHUMU;

*  Jlopo:xku Toabko 45rpan. (Tracks 45 Only): mist noposkek MPOBOAHUKOB JTOMYCTHMBI
Hanpasienus B 0, 45 u 90 rpagycos;

* Cermentsl TOJbKO 45 rpaa. (Segments Only 45): CemeHTbI MOTyT HATH TOJ
MPSIMBIMU yTJIAaMH WJIM JUArOHAIBHO 1Mo 45 rpaaycoB (Apyrue yriibl HeIOMYCTUMBI ),

* ABTOIIAH (aBTOnmanopama) — pa3aBHKEHUE TOPU30HTA dKpaHa MpU JOCTUKEHUU €ro
TpaHUIIBL;

* Jlopoxku caiBoeHHbIMH cermeHTaMu (Double Segm Track): mpu cozmanuu JOpoxeK
OyIyT BBIBOJUTHCS J[BA CEIrMEHTA.

Taxoke BO3MOXKHO 3a/1aTh TapaMeTPbl PUTKEHUSL:

* IlpuraruBamoumasi KOHTaKkTHasi miomaaka (Magnetic Pads): rpaduueckuii Kypcop
MPUTATUBACTCS K LIEHTPY KOHTAaKTHOM IUIOMIAJIKK, KOTJa OH HAaXOJTUTCS B IUIOIIATU
TUTOINAKHY;

* IIpuraruBawmas gopoxka (Magnetic Tracks): rpadudeckuii Kypcop MpUTIATHBACTCS
K OCH JJOPOXKKH.

8.3 Knacchl uenen

PCBNEW mno3Bosisier 3aiaTh mapameTpbl pa3BOJAKHM KakIoW uenu. PeanbHO mapameTpsl
3aJjat0TCA JUI IPYIIbI Lenel, Ha3piBaeMoi kiaccoM. CyIiecTBYIONM 10 YMOJTYaHUIO Kilace Henen
HaseiBaercsi default. Ilomb3oBaTens BIpaBe BBOAWUTH JOMOJHHUTEIbHBIE Kiacchl s menei. s
KJIacca IENen yKa3blBaloTCs:

* IIMPUHBI IPOBOASIINX TOPOKEK, TUAMETPHI IEPEXOAHBIX OTBEPCTUM U CBEPI;

* 3a30pbl MEX/1y KOHTAKTHBIMH IUIOIIAKaMHU U T0POKKAMU WU TIEPEX0JaMHu.

IIpu pa3Bonke rmnartei PCBNEW  aBromMatmuecku  BbIOMpaeT Kiacc — LEHei,
COOTBETCTBYIOLIMM CO3JaBaeéMOil WM PEeJaKTUPYEeMOW LIeNu, M BBIOMpAET 3a/JlaHHbIE MapaMeTphl
TPacCUPOBKH.

8.4 YcrtaHoBKa napamMeTpoOB pa3BOAKMU

BrI00p COOTBETCTBYIOIIErO [Haiora MO KOMaHAE W3 TJABHOTO MEHIO IPOrPaMMbI
Hacrpoiika npasua / [IpaBuia npoextupoBanus (Design Rules / Design Rules).

8.4.1 PepakTupoBaHue KnaccoB Leneu

Hannast popma nuanora no3Bossier:
* 100aBUTH WIN YAAJIUTH KJIACC LIETICH;



50

* YCTaHOBUTb JUI HETr0 3HAYECHHUs IApaMETPOB TPACCUPOBKU: 3a30pbl, ILIMPUHBI
IIPOBOJTHUKOB, pa3MepPBI IIEPEXOJHBIX OTBEPCTHH;
* CrpYNIIUPOBATh LENU B KIIACCHI.

I'Ipam{a Npae4a NpoekTHPOBAHHA rz]

| PeaakTop Kknaccos uenei | Ofwwe NPaBUNE NPOSKTHPOBEHNS |

Knaccsl Lenei:
SJazop llnpuna Aopoxkd| [iadeTp nepex.oTs. Ceepno nepex.oTs. | [luaMeTp MHKponepex.oTE. CBepno MHKpOnepex.oTB.
Default 0.0100 |0.0080 T0.0350 10,0250 10,0200 10,0050
Power |0.0100 |0.0100 0,0600 10,0250 0,0200 0.0050
OofasnTs ] ’ YaanuTe ] ’ CABMHYTb BEEPX
CocTas Knaccos LI,EI'IEH!
| Default w | | Power bl
Lens Knacc i Lens Knacc
Default GMND Power
fBMH-OUT Default VCC Power
= St
JALITOFD- Default ==
[BITD Default
g Defoult
fEIT2 Default
B Defat
[BIT4 Default
ik Defadt
JBITE Default BrifpaTe Boe »>
[BIT7 Default
fBUST+ Default
JCLELCA Default
Jcs1- Default
fiali} Default “
-EDSLLLEHHH:
2o |
TekywMe rmaegHbie YCTAHOBKH: -
MuHumaneHan wupnHa goposxkn: 0.0080
MuHUMansHEIR gnametp nepexogHoro oteepctua: 0.0350 " =
MUHUMAaNEHEIR guameTp mukponepexogHoro oteepctua: 0.0200
W

8.4.2 NmobGanbHble NpaBusa NPOeKTUPOBaHUSA

Taxkumu npaBrTaMu GOPMHUPYIOTCS YCTAHOBKH:

* IS TUIA MEPEXOTHBIX OTBEPCTHH Il MPOBOJHHUKOB MEYAaTHON IUIAThl (CKBO3HbIE WMIIH
TITyXUe/CIeTbIe),

* IS pa3pelleHus/3apeTa Ha NCI0Ib30BAHNE MUKPO-TIEPEXOI0B;

* I MUHMMAJBbHBIX 3a30pOB (MHHHMMAJIBbHOE pPACCTOSHUE MEXIy MPOBOJHUKAMH,
KOHTAaKTaMH | MEPEXOHBIMH OTBEPCTUSIMH );

* IS MUHUMAJbHBIX Pa3sMEpOB IPOBOJHUKOB (LIIMPUHBI JOPOKEK) M IEPEXOTHBIX
OTBEPCTHH (IUaMETpHI).
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CJ'IC,I[YIOHIEIH AuajioroBas naHeb CIYXKUT AJId 3TOro B516opa.

1 PaBka NpaBdn NPOeKTHPOBAHHA

PepakTop Knaccos weneii | OOLLME NPaBMNa NDOEKTMPOBaHNS

MapaMeTpel Nepex0aHLX OTEEPCTHIA: LOCTYNHBIE MUHMMANEHBIE SHAHEHMA:

Tur nepex, oTs. o Mo, MUHMMANEHER WMpMHE Aopokki {7 :D.DDSU

(%) CrB03HbIE Nepex.oTE, —
{7) Cnensie unu rnyxme Nepex.oTs. Mir. auameTp nepex. oTe. (7: |0.0350 J

MiH. AMSMETP CBEpna nepex. oTs. {7 iglglgg

Mukponepex.oTe.: —
(%) 3anpeTHTb MMKDONEPEX.aTE. MIH. AMEMETP MIKpONEpeX. oTE. () !D.DZDU

) PaspelwmTE MMKDOMEPEX, OTE. MuH.csepno mikpanepex. o8, () [0.0050

OcoBbie AWEMETPEI NEPEXOAHEIX OTBEPCTHIA M LUMPWHE! AOPOMEK, KOTOPLIE
NpH HEoGXOAMMOCTI MOrYT MCNONE30BATECA ANA 3AMEHE! SHAYEHMA KNACCE LEnW
ANA NPOM3BONEHELX MEPEXOAHEIX OTEEPCTHA U CEMMEHTOE LOPOMHEK.

Ocofble NepexodHee OTBEPCTHS: Ocobble QoposKI:

OuaMeTp cBepna: MycToe MM 0 => AMaMeTp CBEPNa M3 KNacca LEenm

Ouamerp OTe. Lnpura

NMepex.ore. 1 0.0450 Aopomkal 0.0200
|Mepex.oTe. 2 | 0.0550 0.0320 | OAopowka 2 | 0.0850
|Mepex.oTe. 3 0.0650 0.0320 | Aopowka 3 |
Mepex.oTe. 4 0.5500 0.0400 Oopomka 4 |
Mepex.oTe. 5| Dopomka s |
|Nepex.ote. 6 | Bopoma 6 |
Mepex.oTe. 7 Dopowka 7

CoobweHus:

M
Tekymue rmaeHbie YyCTAHOEKH: =

MuHumaneHan wupnHa goposxkn: 0.0080
MuHUMansHEIR gnametp nepexogHoro oteepctua: 0.0350 " -
MUHUMAaNEHEIR guameTp mukponepexogHoro oteepctua: 0.0200

B »TOM nmanore MOXKHO TakKe yKa3aTh HaOOp CIEIUAIBHBIX (0COOBIX) pa3MepoB IS
JOPOXKEK W MEPEeXOJHBIX OTBepcTHil. [Ipu TpaccupoBke MOXKET OBITH BBIOPAHO OJHO W3 HUX TPHU
CO3JaHNU MTPOBOJAHHMKA MKW HTCPEXOAHOrO0 OTBCPCTHA BMCCTO IMPUMCHCHUA 3HAUYCHUU JJISL
cranaaptHoro (default) kimacca memeit. 3To MOXKET OBITh MOJE3HBIM B KPUTHUECKUX CITydasx, KOTJaa
HEeOOJIBIION OTPE30K MPOBOAAIICH TOPOKKU MOKET UMETh CHEIHMAILHBIN pa3Mep.

8.4.3 MNapameTpbl NnepexoaHbIX OTBEPCTUMN

B nporpamme PCBNEW peanuszoBansl Tpu THIA nepexoanbix orsepetuit (I10):

1) ckBo3Hble nepexoanbie otBepctus (Through vias — o0brunbie [10);

2) caensble (Blind) unn rayxme (Buried) mepexomnbie OTBEpCTHS AJiE MHOTOCIIONHOMN
nedaTHOM maTel. Cremble OTBEPCTHS 00ECHEeuMBaAIOT IEpPexoJ]l TPOBOIAHHMKA C
Hapy>KHOTO CJI0S Ha BHYTPEHHUH cJOW IuiaTel. [yxue (CKphIThIE) OTBEPCTHUS
o0ecTeYnBalOT MEXCIOWHBIN MEPexo]l MeKIy BHYTPEHHUMH CJIOSMHU I1JIaThl;

3) mukpoorBepctusi (Microvias) momo6usl cinensiM [1O, HO orpaHWYeHbl BHEITHUM
clioeM B cBoeil Onmmkaiimeld okpecTHOCTH. OHU NMPHUMEHSIOTCS Ul HPUCOSAMHEHUS
kopnycoB BGA k Ommwkaiimemy BHyTpeHHeMy cioro. Juamerp Takux IIO oObrano
OUYEHb MaJl U OHU CBEPJIATCS JIa3€POM.

[lo ymonuaHuio, Bce Takue OTBEPCTUS MMEIOT HEKOTOPYIO BEIMYMHY CBEpJICHHUS. DTOT
JUAJIOT yKa3bIBaeT HAaWMEHBIIIME JOMYCTUMbIEe 3HaueHus s nmapametrpoB [1O. Ecnim nHa mmate
pa3mepsl [10 menbiie, ueM 31eck ykazanubie, To mpu DRC-koHTpose BbizaeTcs omuoka.

8.4.4 NMapameTpbl NPOBOAALLNX AOPOXKEK

3anaercss MUHUMAIbHO JOMYCTHMMAas IIMPUHA NPOBOJHUKOB Ha Iuiate. Ecnm ux mmupuHa
MEHBIIIe, YeM YKa3aHHas 3/1eCh, TO Bbimaercss DRC- ommbka.
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8.4.5 CneumnanbHble pa3mepbl

Ocobbie AWaMeTpbl NEPEXOAHLIX DTEIEDCTHI-‘FI W WMPHMHBl A0POMER, KOTOPbIE
npx HeoBxogMMocTi MOryT WCNONBE30BaTECA ANA 3aMeHbl SHEYEHWI KNACCE LEnn
ANA NPoOM3E0NbHEIX NEPEXOOHBIX DTBEDUMH W CErMEHTOE JOPOAHEK.,

Ocobble NEpEXDAHEIE OTEEPCTHA: Dcobbie gopomkn:

NuameTp cBepna: NycToe Mk 0 = AMaMeTp CBEPNa U3 KNACCa LEnK
OuameTp OTB. Lupana

Nepexcors. 10,0450 [opoxaa 1 |0.0200

NMepex.ote. 2 |0.0550 0.0320 Oopoxka 2 |0.0350
Nepex.oTB. 3 |0.0650 0.0320 Oopoxka 3 |
Mepex.ors. 40,5500 0.0400 Aopoxka 4 |
Nepex.oTe. 5| Oopoxka 5 |
Mepex.oTs. 6| Aopoxka 6 |
Nepex.ote. 7 Oopoxka 7

Br1r moxeTte 3apC3CPBUPOBATHL 31CCH Ha60p AOHNOJIHHUTCIBHBIX pasMCpOB IMPOBOJHUKOB U
nepexog0B. B XO0J€ pa3BOAKH IIATBEI 3TH 3HAUCHHUA MOI'YT OBITH HCIIOJIL30BaHLl BMECTO 3HAUYCHUMN
N3 CTAaHAApPTHOTI'O KJIaCcCa ueneﬁ.

8.5 TunoBble napameTpbl A5 pa3nnMyHbIX Knaccos [1I1

8.5.1 WupuHa popoxku (Track width)

Hcnonp3yiiTe HambOousbliee BO3MOXHOE 3HAYEHME M COIVIACyWTe C  JAaHHBIMHU
MHUHHUMAJIBHBIMU Pa3MEpaMH:

Enqununer | CLASS 1 CLASS 2 CLASS 3 CLASS 4 CLASS 5
mm 0,8 0,5 0,4 0,25 0,15
mils 310 20 16 10 6

8.5.2 3asopbl (Clearances)

Exnaunni CLASS 1 CLASS 2 CLASSE3 CLASS 4 CLASS 5
mm 0,7 0,5 0,35 0,23 0,15
mils 27 20 14 9 6

OOBIYHO MUHHUMAILHBIE 3a30PbI HOJIO6HI)I MHUHUMAaIbHON IMAPUHE IMTPOBOAHUKOB IIJIATEI.

8.5.3 HekoTopble TUNOBbIe CTpaTerMn TPacCUpPOBKU NnaTt

Rustic

* 3azopsr: 0.35mm (0.0138 inches).

* [lIupuna mopoxex: 0.8mm (0.0315 inches).

JlnameTp TUIomaa0K s MukpocxeM u otBeperuii: 1.91mm (0.0750 inches ).

JlnameTp TIoImamaoK Iyl AUCKPETHBIX KOMITOHEHT: 2.54mm (0.1 inches).
* Mupuna mmase! (Ground): 2.54mm (0.1 inches).
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L.argeur
Diametre Bmm [->315)
2,54 e
: Diam
1,91mm [->7560]
Largeur

Isolation

o © 2,54mm [->1000
0,35mm{->138] ,2.54mm [ )

Standard

e 3azopsl: 0.35mm (0.0138 inches).

* [Mupuna goposxek: 0.5mm (0.0127 inches).

* Jlmamerp mIOMIANOK AJIi MHUKPOCXEM: CJENalTe WX BBITSHYTHIMH, YTOOBI TO3BOJIHUTH
JOPO’KKaM MPOUTH MEXIY IUIOIIAJAKAMU MUKPOCXEM M BCE €II€ OCTaBHUTh IIOMIAAKH C

JOCTATOYHOM aare3uBHON MOBEpXHOCTHIO (1.27 x 2.54 mm -> 0.05x 0.1 inches).
* Ortepctusa : 1.27mm (0.0500 inches).

Dim : 1,27Xx2.54 [—>500x1000]

EETT CIOEl EEEm

Largeur
0.5mm [—>197)

8.6 PyuyHas pa3Bogka

YacTto pexkoMeHJyeTcs pydHas pa3BOJIKa COEIMHEHMH IUIaThl, MOCKOJIBKY OHA OCTaeTcs
€IMHCTBEHHBIM METOJIOM, COXPAaHSIOLIMM KOHTPOJb 3a IpuUopuTeTamMu pasBoaku. Hampumep,
MIPEANOYTUTENILHO HAUMHATD C Pa3BOAKHU JOPOXKEK MUTAHUS, C/Ie]aB UX IIUPOKUMU U KOPOTKUMH, U
MOJICP)KMBasi aHAJOroBble M LU(POBBIE BBOJBI XOPOLIO pa3JeJIeHHBIMU. 3aTeM pa3BOAATCS
JIOPO’KKHM YYBCTBUTEJIbHBIX cUrHaJIOB. Cpenu Apyrux mnpoOsiemM, aBTOMaTH4ecKas pa3BoJKa moja4ac
TpeOyer Oombine oTBepcTHid. OJHAKO aBTOMAaTHYeCKas pPa3BOAKAa MOXKET NPEIJIOKUTh IOJE3HOEe
IIPEBUJICHUE B IO3ULIMOHMpPOBaHMM Moaysied. Ilo mMepe HakOIUIEeHHs OIbITa, BbI, BO3MOXXHO,
HalijieTe, 4YTO AaBTOMATUYECKUI pa3BOAYMK IIOJIe3€H JJIsi OBICTPOH pa3BOJAKU «OYEBHJIHBIX»
JOPOXKEK, HO OCTABLIMECS JIyUllle Pa3BECTH BPYUHYIO.
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8.6.1 YTO nomoraeTt npu py4yHon TpaccUpoBKe nnaTbl

PCBNEW BbIBOAMT Ha 3KpaH BCE HEpa3BEICHHBIE COCIWHEHHWs IUIaThl (ratsnest), eciu

UHCTPYMEHT

aKTUBEH. [[pyroi MHCTPYMEHT

obecrieunBaeT MOACBETKY Henu (KWK Ha

IJIOIIAJIKE UJIM Ha JOPOKKE MOJCBEYMBAET COOTBETCTBYHOUIYIO 1enb). Oynkius DRC npoBoaut
KOHTPOJIb CO3/1aBaéMOM TPACChl B peasIbHOM BpeMeHH. [locneaHsisi He MOXKET ObITh TPOBEACHA, €CIIN

He cooTtBeTcTBYeT npaBuiaaM DRC. MosHo 3anpetuts npoBepky DRC akTuBanueil KHONKH & , HO

9TO OITaCHO M HAaAO HCII0JIB30BATh TOJBKO B OIIPABAAHHBIX ClIydasX.

8.6.2 CospaHue npoBOAALUNX OOPOXKEK

I[aHHaH q)YHKIII/Ifl BBIIIOJIHACTCA IIPHU aKTUBAllUKM HWHCTPYMCHTA

=

(umu “ropsiuenn”

knaBumy X). HoBas 1opo’kka NOKHAa HAaYMHATBCS HA KOHTAKTHOW IUIONIAJIKE WJIM Ha JPYrou
nopoxke, noaromy PCBNEW nomkHa 3HaTh HMCNONb3yeMyro JUIsi HOBOM JOPOKKM LENb (IS
cpaBHeHus ¢ mpaBuiaamu DRC).

Korna BBomutcs HOBast mopoxka, PCBNEW mokasbiBaeT CBs3M 10 ONMKAWIINX HE
MOJICOEIMHEHHBIX IUION[AIOK (KOJIMYECTBO CBSI3e ycTaHaBiuBaeTcs B omnuuud Makc.cBsizeit
(Max.Link) auanoroBoro okxHa O6mme (General Options). 3akaHuMBaeTCsl TOPOXKKA C TTOMOIIBIO
JBOMHOIO KJIMKA, BBINAJAONIET0 MEHIO I HakaTueM “‘ropsiueit’” knasuin End.
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» % OTMeHa

¥  SaKoH-MTE QopowKy

PasmecTuTb Nepex.oTs.
M3MeHWTE NONOHKEHHWE JOPOHKN

BriB0p WHMPMHE! O0pOHKK

i

¥oaniTb

YCTAHOBWTE thnar

4
"BEFY
—
—
—
1.
L
=
-
4

e
il
o
=

Bribop paboyero cnos

BriDop Napk! CNoOeE 4NA Nepex.oTe,

8.6.3 lNepemelieHne U nepeHOC AOPOXKEK

.=

Korna uncrpyment aKTUBEH, TO JIOPOXKKa, HA KOTOPYIO YKa3bIBa€T Kypcop MOXKET
OBITh TIepeMeIIeHa “ropsuel” KIaBuIIeH ‘m’ WK epeHeceHa “‘ropsueil’” KiaBuilen ‘g’).

8.6.4 BcraBKa nepexoAHbIX OTBEPCTUMN

[TepexomHoe OTBEpCTHE MOKET OBITH BCTABJICHO TOJIBKO B MPOIIECCE PA3BOJKH TOPOKKH:
* yepe3 BhINAAAIONIEE MEHIO;
* C MOMOIIBIO “TOpsiueil’” KJIaBuIIK V;

* @pU MNEPEKIIOYEHHUU Tpacchl Ha APYroil NPOBOASIIMN CIIOH, MCHONb3YS “TOpSIUyro”
KJIaBULIY.

8.7 PepakTupoBaHue LULMPUHBLI OOPOXKU U pa3Mmepa nepexoaa

IIpu knuKe Ha TOPOXKKY UM KOHTakTHYIO uiomanky PCBNEW aBromatnuecku BbiOHMpaer
COOTBETCTBYIOLIMN UM KJIacC Leneil U OepeT U3 Hero pa3Mepsl JOPOKKH U IEPEXOJHBIX OTBEPCTHI.
Kak paHee paccmarpuBasioch, pPeJakTOp IIOOAIbHBIX HpPaBWII IMPOEKTHPOBAHUS pACIHOaraeT
CpeICTBaMH JJI BBOJA JONOJHUTENBHBIX PA3MEPOB JOPOKEK U OTBEPCTHUH.

* Jlnst BEIOOpa pa3MepoB MOXHO MCIIOJIb30BaTh FTOPU30HTAIBHYIO MTAHEb.

3"

* [lpu aKTHBHOM MHCTpYMEHTE TEKyIlasl MUPUHA JOPOXKKA MOXKET OBITh M3MEHEHa
yepe3 koMaHay Bei6op mupunbl gopo:xku (Select Track Width) Beimagaromero mento
(mocTymHa TIpU CO3/TaHUU TOPOKKH).

Kpome Toro, Mo>xHO MCIOJIb30BaTh 3HaUeHUs cTanaaptTHoro (default) kmacca neneit wim,
IIpH HEOOXOIMMOCTH, cHelnaabHoe (0c000€) 3HAUCHHE.
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8.7.1 Ucnonb3oBaHWe rOPN3OHTaNIbHOW NaHEeNn UHCTPYMEHTOB

| Doposika 8.0 man * v | Mepex.oTe, 35.0man =

v H | Cetra 100.0 v

..;*I [ ]
[Oopowka 8.0 mun =

Bri6op mmpunsl npoBoasmei 1opoxkku. CUMBOJI * MOKa3bIBaeT Ha
BBIOOp 3HAUEHUS VISl CTAaHAAPTHOTO Kiacca tenei (default).

i g =
Jh) S8 KR

Hoposkka B.0mun * (¥

Nopoxka 8.0 man *

Bre10op crienuanbHOTO 3HAYCHWs I IAPUHBI JTOpoXKH. [lepBoe
3Ha4YeHHE B CIIUCKE — 3TO BCEr/la 3HaYeHHe CTaHJApPTHOTO KJacca IeTei.
Jlpyrue 3Ha4YeHHWS — 3HAUCHUS IIUPHHBI JIOPOXKEK IIOJYYCHHBIC W3
Penakropa rino6anbHbeix npaBui npoektupoBanus (Global Design Rules
editor).

LT ;
17 i Eg,' Bri60op pasmepa nepexomnoro orepctus. CUMBOJ * MOKa3bIBaeT Ha
= — - .| BBIOOp 3HAYEHHMS ISl CTAaHAAPTHOTO Kiacca 1eneit (default).
|Mepex.oTe, 35.0 MM * v
BEE 1
o (o, o BLi6
7 LI BIOOp CHENUATBHOTO 3HAUEHUsS JUIS pa3Mepa TepeXOHOTrO
- somme  w| | OTBEPCTHL. [lepBoe 3HaUEHHE B CIIMCKE — ATO BCEIJIa 3HAYEHHUE Kiracca
|1 epeX.0TE. U MHN o
i e aR et neneil. [Ipyrue 3HaueHus] — 3HAYCHUS pa3Mepa MEePeXOJTHOTO OTBEPCTHS

MNepex.oTe.
Mepex.oTs,

MNepex.oTs.
MNepex.aTE.

noyydeHHsle U3 Pemaktopa rnoGanpHBIX mpaBmin mpoekta (Global
Design Rules editor).

¥ o a0 [ W

Jazop 10,0 mils

OtoOpaxeHue Tekylero 3HadeHus 3azopa. OHO 3a/1aeTCcsl B TEKYIIEM
BbIOpAaHHOM KJ1acce LeTeH.

Knace uenw: Defaulk

Texymumii knacc nenen.

9

Korna xHomka BKJIIOYEHA, TO pa3peliaeTcs aBTOMAaTUYECKUI BBIOOP
mupuHbBl  gopoxku. Korma  gopokka — HauMHAeTCsl  Ha  yKe
CYLIECTBYIOIIEN JOPOXKKE, TO HOBAsI IOPOKKA MOTYYaeT Ty K€ IHUPHUHY.
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8.7.2 Ncnonb3oBaHue BcnnbiBaKoLWero MeHro

D
< W
MepeTallkTh CErMeHT G
p &
)I{. PazopeaTe AOpOKKY
i faas)
}-— M3MEHWTE WMPKHY OTPeIKa E
. HE3MEHMTE LWMPHHY AOPOHKH
?—'L PRy oop =

ABTOWMPKUHA
. Boibop wupkHEl gopookio L4
; MNoNeZ0BATE SHAYEHWME KNACCS LLEMM

. Dopoxka 0,0080 " {43 knacca uenm)
' _1 ¥YaanTh ¥ Doposksa 0,0200 "
HNopowra 0.0850 °

TnobansHaA NPaBKa A0POMHER M MEPEX.OTE. o Tiepi i B A0 s shaira i)

Mepex.oTe. 0.0450 ©
Mepex.ote. 0.0550 % {ceepno 0,0320 7)
Mepex.ots, 0,0650 °; (ceepno 0.0320 7)

YCTEHOBWMTE dnar

e
o

Qv BzATe U NepeMecTuTE Nocad.MecTo T Mepex.oTts. 0.5500 % {ceepno 0.0400 %)
* BrIGOp LWWMPKHHE! DOpOHKI r
~  EAM
a BriGop pabodera cnos
@ LleHTp F4
@\ VBENMUMTE MacwTab F1
BE=4EHN
Q VMEHBWMTE MacWTah F2
G MNepepucoBaTh F3
[q.)\ AsTo MaCWTER Home
" ®\ Brifop MacwTaba L4
#=% Brifop cetkn »
JaKpeITe
Koal ra OnnHa Mma KL 3asop KL
151 Mhivers N nnomie N EAAETE Nafanlt A0 7 waan

PCBNEW 3anomuHaeT mocCiIeIHUE YETHIPE HCIOJIb30BAHHBIX pa3Mepa. ITO IMO3BOJISET
JIETKO BBIOMpATh MIMPHUHY JOPOXKKU I JUAMETP Mepexo/ia Mpy pa3BOJIKE TPACCHI.

Ecnu BeiOpana omnust ABromupuna (AutoWidth), To mpu OTBETBIEHUN HOBOM JTOPOXKKH
OT YK€ TIPOBEJICHHON OHA OyJET MMETh Ty )K€ IIUPHUHY, YTO U IIPOBEICHHAS.
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8.8 PepakTupoBaHue U KOppeKLUSa JOPOXKKN

8.8.1 PepakTupoBaHue JOPOXKU

Bo wmHormx ciydasx HeoOXoAwma IepepucoBKa JOpOXKW. Hrpke mokazaH mporece
CO3/ITaHHsI HOBOM JOPOKKHU:

ITocne 3aBepuieHus:

PCBNEW aBTOMaTH4ecKH yAaJsieT CTapylo TOPOXKKY, ECJIM OHA CTAHOBUTCS JIUIIIHEH.

8.8.2 NmobGanbHbIe NpaBKu

IIpu nmpaBoM KJIMKE Ha JOPOXKKE MOSABISIETCS BBINAAA0IIEEe MEHIO IS BBI30Ba IMAJIOTOBOTO
penakTopa, Mo3BOJISIOUIETO BBHITIOIHUTH TTI00AIbHBIC U3MEHEHHUST Pa3MEPOB TIOPOIKEK U TIEPEXOTHBIX
OTBEPCTHI (CMOTPUTE HIDKE).
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&
e
%’* MepeTalKTE CErMEHT, COXPaEHAA HAKNOH D
-
e
< MepeTawKTs cerMeHT G
™

]
#% PasopsaTh gopowiy
*__ W
¥ SMEHWTE WMDWHY OTPE3KE E

*
¥ L W3MEHWUTE WMPHHY QOPOMKIA

%L BhIGOP WMpKHBEI 0 ODOHHMA 4
—1 Y¥oanMTe 4
1 TnobansHan NPaBKa A0POMERK W MEPEX.OTE.

-

. r YCTaHoBKMTE dnar 4
% B3ATH W NEPEMECTMTE MNOCAA . MECTO T
* 3
E4 W Bi0op WHMPHHE LOPOMHKK

g Bribop paboqero cnoa

LeHTp F4

Q YEENMIMTE MacwTab Fi

Q YHMEHELWHTE MaowTak F2

0 MepepucoBaTE F3

[q)\ AgTo maouTab Home
@L Brifop MacwTaba 4
. Bribop ceTiM 4

% 3aKpeITe

JlnanoroBelii pelakTOp BBIMIOJIHSIET TJIOOAIbHBIE U3MEHEHHUS JOPOKEK WM MEePEeXOIHBIX
OTBEPCTUM IJISA:

* TEKyLIEH LEenH;

* BCCH IIJIATHI.



[ nobanbHoie YCTaHOBHH AOPOHER M NEepPeXofHbX 0TB.

TekyuwHe YCTaHOBKH:

Terylwas uenb: GHND
Tekywmi knace uenelt:  Power

Pazmep QopoXKN  [uameTp nepex.oTe.  (CBepno nepex.oTe. | PasMep MUKponepex.o0TE. CBepno MAKpONepexX.0TB.

3HaueHWe KNacca uenu 0.0220 " 0.0800 " 0.0250 " 0.0200" 0.0050 "
Texyuee sHaveHne Mo yMon4aHmo Mo yMonqaHo Mo ymonyaHo Mo ymon4anuo Mo ymonqanio

Fobanbhble napaMerpol pegaKTHPOBaAHNA:

(%) YCTaHOBMTE A0PO#KIA M NEPEXOAHEIE OTEEPCTHS LIEMM B SHAYUEHMA M3 KNACCa LIEMM
() YCTaHOBMTL BCE AOPOMKN 1M NEPEXOAHKIE OTBENCTUS B SHAYSHIA U3 UK KNACEA LIeni
() YCTaHOBMTE NepexoaHsie oTEepcTiA (B85 AOPOKEK) B SHAYEHMA M3 MX KNACCA LM

() YcTaHoBWTE AopoKi (B3 NepEX0OHLIX OTEEPCTHI) B SHAYEHUA M3 MX KNA0GE LM

O ] ’ OTtmerHa

8.9 BHelwHuMe nporpamMmmbl TPacCUPOBKU

ABTOMAaTH3UPOBAHHYIO TPACCUPOBKY COCIMHEHHMM II€YAaTHBIX IJIAT MOYKHO BBINOJIHUTH
CHEeLMAIN3UPOBaHHBIMU BHEIIHUMHU TIporpaMMamu. Hiske mpuBeneHa ¢opma juist oOpaliieHus c

MIOMOILBI0 MHCTPYMEHTAJIBHON KHOIKH @ K cBoOOAHOMY on-line TpaccupoBuKy FreeRouter.
Jlnst ero BBI30Ba HEOOXOIUMO TPAHCIMPOBATh (SKCIIOPTHPOBATH) ONMUCAHWE MEYATHON IUIATHl Ha
s3bIK Specctra Design (B DSN-daiin).

3xkcnopT [ umnopT FreeRoute: Hudopmauuna o Freeroute

| 3KenopT E daiin Speccira Design (*.dsn) | l MoceTuTe calT FreeRouting.net l

] FreeRouting.net URL

[ 3anycTTe FreeRouter uepes Java Web Start ihttp:,.‘f'a\'l.-\'w.freeru:uuﬁng.netf |

[ OBpaTHEN MMNOPT dalina Specctra Session (*.zes) ] ’ Crpassa l

[ Ok H OTtMeHa ]

IMomomp (Freerouter Guidelines) mo pabote ¢ on-line TpacCHPOBIIMKOM MOKHO TIOJTYYHUTh
¢ nomonisto kHoniku Help.

B penakrope PCBNEW 3anaiite paboume ciou Aisi TPACCUPOBKH, MX UMEHA U THIIBI
(manpumep: 0 - Back signal, 1 - Power power, 2 - V2 Signal signal, 3 - H1 Signal signal, 4 -
Ground power, 15 - Front signal). Cinoit MmokeT ObITh 1100 CMrHAJMBHBIM (TUT signal), 1160 cioem
3eMJM-TIMTAHUA (TN power). 3ajaiite KOHTyp (HepuMeTp) MeyaTHOM IJIaThl U Bce 00JacTH
MeTalu3aluu  (30HbI), BKIIOYEHHBIE B OJEKTPUYECKHWE LeMU. BBINOTHUTE pa3MeleHue
KOMIIOHEHTOB B TIOJI€ IUIAThl. Y CTAHOBUTE 3HAUEHHS JUIsI IIMPUHBI IMPOBOJHHUKOB, HEOOXOIUMBIE
3a30pbl U pa3Mepbl MEPEXOAHBIX OTBEPCTUH JJI KaXKAO0Tr0o Kilacca LeTnen.

Kpome 6azoBoro kimacca neneid Default Bo3aMoxHO co3maTh Kiacc power ISl pa3BOAKH
MPOBOJAHHUKOB THTaHUS, KOTOPHIE MOTYT OTJIHYaThCS MO IIUPUHE U 3a30paM OT OOBIYHBIX
CUTHAJIBHBIX Tpacc. BeimosHuTe SKCMOpT mpoekta 1miatel B popmat Specctra DSN. 3arpysure
nporpamMmy FreeRouter (kHonka 3anmycTuth FreeRouter uepe3 Java Web Start).
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Java Web Start w

Downloading application.

MName: Routing Application
Publisher: FresRouting
From: http:{freerouting. net

Estirnated time remaining: 1 minute, 27 seconds

[ ]| Camcel  {

[Tocne 3arpy3ku nporpammoii FreeRouter mpuroroBnernoro DSN-¢aiina Bce KOMIOHEHTBI
u Tpaccel Oynyt 3adukcupoBansl (fixed). [lo xomanzae lock in place MOXHO ykazaTh MBIIIKON
peruoH u BBIOpaTh U3 MeHIO koMaHAy ocBoOoxaeHuss Unfix. Bbl MoxkeTe moaKOppeKTHpOBATH
paccTaHOBKY KOMITOHEHT, U3MEHHUB CTOPOHY Pa3MEIICHHs] KOMIIOHEHTA, €r0 OPUEHTAIUIO U JIp.

Boinonusist TpaccupoBky B Freerouter, He0OX0UMO MEPUOTUUECKH COXPAHATH PE3YIbTaT B
DSN-daiine Ha ciyyaii aBapuu (power loss) - rornqa DSN-daiin moxHO OyneT nepesarpy3uts. [eno
B TOM, 4YTO pe3yabTUpyromuil (aitn ceccun SES comepKUT TOJBKO BBITIOJHEHHBIE MTPOBOJHUKH U
MIOJTHBIN MPOEKT IJIaThl MOKHO TMOJYYUTh TOJIBKO IyT€M HMX HAJI0KEHUS Ha MCXOJHBIN MPOEKT B
dbopmate KiCad .BRD.

[To 3aBepiieHUIO TPACCUPOBKH PE3YJIBTAT C TOMOJIOTHEH CHOPMUPOBAHHBIX MPOBOISIINX
JIOPO>KEK 3amuchiBaeTCs B (ailn ceccum Ha si3bike Specctra (B SES-daiin), koTopblit HakIaabIBaeTCs
Ha WCXOJHBIA MpoeKT medyatHoi miaTtel B pexpakrope PCBNEW cucremer KiCAD mo xomanze
®@aiia/Umnopt/Specctra. [Ipu stom PCBNEW BbINOJHUT nepe3anoaHeHne 30H METaJUTA3aluu
(zpyroii crioco6 caenathb 3TO - 3amycTuTh pyHKIuo DRC).

OnucanHas mpoueaypa B3aUMOJEHCTBUS XapakTepHa M Ui APYTrUX IPOrpaMM aBTO-
TPACCUPOBKH, UCHOIB3YIOMUX Specctra-untepdeiic B3aumoaeiicteus ¢ ronoBHoit CAIIP: Cadence
Specctra, Electra, TopoR wm ap. [[ns 3TOro mnpemycMOTPEHBI COOTBETCTBYIONIMEC KOMAaHJIbI
daiin/Ixcnopt/Specctra u @aiin/Mmnopt/Specctra (File/Export/Specctra, File/Import/Specctra).
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9 Cos3paHue 30H

30Ha 3a1aeTcsi CBOMM KOHTYpOM B BHJE 3aMKHYTOI'O MHOTOYrOJIbHUKA (TIOJIMIOHA) M
MOJKET COJIEP’KaTh OTBEPCTHS (3aMKHYTBIE MIOJIMTIOHBI BHYTPU KOHTYPA 30HBI).

30Ha MOXKET OBITh HapuCOBaHa KaK Ha MCJHOM CJIOC, TaK U HA TCXHUYCCKOM CJIOC.

9.1 Co3agaHue 30H MmeTannusauuum

KonTakTHbple muiOmanku (M JTOPOXKKH), MOJCOCIMHEHHbIE K 3allOJIHEHHBIM 00JacTsIM
METaJJIN3aLUU KOHTPOJIUPYIOTCS IPOLENypPOH DRC. Tak uTo il NOACOEANHEHHUS IIJIOLAI0K
30HA JIOJKHBI OBITH HE TOJIBKO CO3/1aHa, HO M 3aII0JIHEHA.

Jlna 3anonHenus (3anuBku) MenHo miomanu PCBNEW ucnonb3yer cerMeHThl TOpoKeK
3aJaHHOW IIMPHUHBI WU NOAUTroHsl. Kaxknas U3 onuuii ©MeeT BO3MOXHOCTh PacIIUPEHMs U OTKaTa,
KOTOPBIE BBIIIOJIHAKOTCS IIPU IIEPEPUCOBKE IKPAHA.

JUis cOKpalleHuss BPEMEHM BBIYMCICHUN 3allOJIHEHHE 30HbI HE BBINOJIHAETCA IIOCIHE
Ka)KI0r0 €€ U3MEHEHUS, a TOJIBKO:

* ©CJIM BBIINOJIHIETCS KOMaH/a 3all0JHEHMSI 30HbI;

* Kor/a BelnoyiHsAeTcs mpoBepka tuna DRC.

MCI[HI)IG 30HBI (SOHBI MeTaJ'IJ'II/I3aHI/II/I) AOJDKHBI 3aJIMBAaTbC WM IICPE3aIMBATBCA IIOCIIC
W3MEHEHHMI B TOIOJIOTHU JOPOIKECK WK TUIOMAA0K.

Mennbie 30HBI (Kak MPaBUIIO, ATO SKPAaHHbIE IUIAHBI 3€MJIM W TIUTaHUSI) OOBIYHO
MpUBSA3aHBI K 1Ienu. B mpoliecce co3nanns MeTHON 30HbI HYKHO:
* BBIOpaTh MapameTpsl (MMs IEMH, CIOH...). [lepeKTrounThCs Ha CIOW WA TIOJCBETHTH
3Ty LIENb — 3TO XOPOIIasi IPAKTUKA;
* CO3/aTh OTPAHUYMBAIOIIMN KOHTYp 30HBI (€CIM €ro HeT, TO OyaeT 3aloJHEeHa BCS
nJarTa);
*  3aII0JHUTH 30HY OT CTAPTOBOM TOUKH.

PCBNEW mnbiTaeTcs 3aloJHUTL BCE 30HBI IIIATHI, YTOOBI M30€KaTh HE MOACOSINHEHHBIX
MEIHBIX OJIOKOB. 30HBI, HE HMMEIOIIWE IeNed, He YHUCTATCS M MOTYT CTaTh H30JUPOBAHHBIMH
OCTPOBKaMH.

9.2 ®dopmMmupoBaHue 30HbI
9.2.1 3apaHue rabapuToB 30HbI
C »sroit LCJIBKO TMIPUMCHACTCA HMHCTPYMCHT C npaBoﬁ IIaHCJIN ﬁ AKTHBHBIM JOJIZKCH

ObITH MeIHBLIH CJI0H. C nHagajgoM BBOJIa KOHTYpa 30HBI OTKPBLIBACTCA CJICAYIOIICC TUAIOTOBOC
OKHO:



CeoHCTEa 30HDI |E|
Cnoit: Irlgm:-_: ____________________ . PUNETP N0 UENAM
I Composant A
CJinterne_2 GMND L o e
B nterne 1 45y |Bee (passepHyTa) " |
B Civre Jpal-ntsc.schfVAF i
+3.3V PUNbTP CKPBITBIX Liene:
JESVIDEOQ-RVE VAL |N_= |
JRAMS/TVRAM21 &
(RAMSTVRAM20 QUNLTP Lenei:
JRAMS TVRAMZ e P |
JRAMS/TVRAM19 |
JRAMSTVRAM 13
JRAMS/TVRAM1T [ MPMMEHTE BHALTP ]
JRAMS/TVRAM16
JRAMSTVRAM 15
JRAMS/TVRAM 14
L RAMSITVRAM13 M
YCTaHoBKK
Sasop () CoegMHEHWE KOHT.AM. ! Pexuam sanmskm: ~ HawnoH koHTypa:
(0.0150 | iTepMDpa3r|:n,r3|ca v ! il‘lonmroH ¥ EJ'IKJISDL'& » |
MuHUMaNsHas wiupuHa (7): Tepmopasrpyska CermenTos [ 360 |'|:|Ey_13I CTunb KOHTYPa:
| [
10,0100 FE?E’.EE”_‘J.'PEE'LC}:__ | 16 v | |WTpHxoBKa v |
CrnasneaHme yrnos: iIZI.IZIZ[JD
|OTcyTETBYET u ! LLvpiHa TepromocTa {7
I
{0.0200

’ JKCNOPT YCTAHOBOK B APYTME 30HLI J ’

Ok l [ OTMeHa
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371ech 3aal0TCs TapaMeTPhl 30HBI (IIETh, CJIOH, CIIOCO0 3arOTHEHUS, OTITUH TUTOMIAIOK ...).
Ha cnoe pucytorcst rabaputbl 30HbI. KOHTYpOM 30HBI SIBISI€TCS MHOTOYTOJBHHUK (TIOJMIOH),
CO3/1aBaE€MbIi JIEBBIM KJIMKOM MBIIIKK Ha KaKIOW ero BepuiuHe (yrie). /IBOMHON KIMK 3aKpbIBacT

nojaurod. Ecau HayanabHas M KOHEYHAas TOYKH MHOJMIoHa He coBmagaroT, T0 PCBNEW noGasut
MOCJIEIHUNA OTPE30K aBTOMATUUYECKH.

Ilpumeuanue:

KonTpons DRC akTuBeH npu co3qaHu KOHTYPOB 30HBI METAJUIM3ALUH.

* VYron 30nbI, BeBbBatommidi DRC-ommoky, otBepraercss PCBNEW.

Ha pucynke nanee noka3aH CO3AaHHBIA OIpaHUYMBAIONIMNA KOHTYP 30HBI (MHOTOYTOJIbHAsS

LITPUXOBAaHHAS JTUHUSA):
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9.2.2 3anonHeHue 30HbI

Ilpumeuanue: Korma BbeinonHsercs 3anonHeHue 30Hbl, PCBNEW ynanser Bce He
MOICOEIUHEHHBIE OCTPOBKH MEJIH.

I[J'I?I AO0CTYyIa K KOMaHAaM 3aJIMBKH 30HbI BBLIIIOJIHUTC HpaBBIﬁ KJIMK MBIITKOM Ha yrije
30HBI:
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% OTNOXMMTE MHCTPYMEHT

MEepeMECTHTL yron

—'l ¥oanuTe yron

&

. B2ATb W NEpEMECTHMTE NOC3A MECTO T

J ﬁ NobaerTe NnoaolHy SoHY
.\ 3an1Tb W Nepe3anyTb BCE 30HbI

NofaErTh BrIpE3aHHYHD 00NacTb

I, Iy

YaanuTe 3aNMBKY BCEX 30H

3an|Te 30H
8 Bribop pabouero cnos f 4
r
'|'" . ¥OanuTb 3anvBKy 30Hbl
EJ LleHTp 4 =3
*b MNepeMecTHTE 30HY M
Q YBENMUMTE MacawuTah F1 -
PeOakTHpOBSTE NapaMeTPel 30HE! E
Q YMEHBLWKWTE MacwTah F2
¥0anuTe KOHTYP 30HbI
G MepepUcoBEaTE F3
[q)\ ABTO MacwTab Home
@\ Brifop MacwTaba L4
#% Brifiop ceTku L4

% 3aKpeITh 3 oG 1 Il

AxrtuBupyiite komanay 3aauthb 30Hy (Fill Zone). Huxke mokaszan pe3yabTar 3aIMBKH, €CIIN
CTapTOBasi TOYKA BHYTPH TOJIUTOHA!

[lonuron sBnsieTcs (QPOHTOM Ui  TPOIEAYpHl  3amoidHeHHA. MOXKHO  BHUAETh
HE3aII0JIHEHHBIE IIJIOIAAN BHYTPH 30HBL, TOTOMY YTO OHM HE JAOCTYIIHBI, TaK KaK:

*  €CTh JIOPOXKKH, IIEpEKphIBaIOIINE PPOHT;

* HET CTapTOBOW TOYKH JJI 3AJIMBKH 3TOM IUIOLIA/IH.
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[Ipumeuanue: MOXHO chenatb BbIpE3bl B 30HE METAUIM3ALMM, WCHOJb3YS Apyrue
noauronsl. Hanmpumep:
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B pesynbprate nomyuum:

9.3 Onuwuun 3anoNHeHns 30HbI

YCTaHoBKK

Zazop () COSAMHEHME KOHT.NN. ! Pz 3anmski: | HaknoH KoHTYpa:

|0.0200 | | Tepmopasrpysxa | |Monurod | ;J’Imﬁoﬁ |

MiuHimansHan wapita (J: - Tepopasrpyska CermenTos [ 360 rpan:  CTMAb KOHTypa: =

s 3asopantipad: (): |1 M| |lpvioeia bl
{0.0200

CrnasnsaHie yros:
|SEcEanyer b LLmpiHa TepromocTa )
{0.0200 [

Hy>xHo BBIOpaTh:

*  croco0 3aJUBKU M OTOOpaKEHUS 30HBI,

* 3a30p U MUHUMAJIbHYIO IIUPUHY 30HBI;

* c1nocob NPOPHUCOBKY IIONIAI0K BHYTPHU 30HbI (MJIM COCMHEHUS C 3TON 30HOI);
* MapaMmeTpbl TEPMAJIBHBIX 0aphepOB (TEPMOPA3TPY3KH);

9.3.1 Cnocob 3anonHeHus 30HbI

30Ha MOXET 3alOJHATHCA C MCHOJb30BAaHUEM 3AJIMBKU IOJIUTOHAMU WA OTPE3KAMH
(cermeHTamMu) MPOBOAHHUKOB. Pe3ynbTar Takoit xe. Ecam y Bac ectb mpoOJieMbl B TOJIHUTOHHOM
pexxumMe (MeasieHHas IepepucoBKa SKpaHa), TO UCIIONIb3YHTE OTPE3KHU.

9.3.2 3a30p U MMHMMaArNbHasA WMPUHA 30HbI

Xopommii BbIOOp AN 3a30pa — O3TO CeTKa 4YyTh OOJbllas, 4YeM CeTKa pPa3BOJKH.
MuHuMaNbHOE 3HAYEHHUE UIMPUHBI MEIW IMOKa3bIBA€T, YTO IUIOMIA[b METAJUIM3allUd 30HBI HE
CIIMIIKOM Maja, 4ToObl HauyaTh 3amosiHeHue. Eciy ke 3TO 3HaueHHe CIMIIKOM BEJUKO, TO

HeOompIe (HOpMBI, MOAOOHBIE COEIWHEHUSM TepMalbHBIX OaphepoB, HE MOTYT OBITh
MIPOPUCOBAHEI.
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9.3.3 Onuum KOHTaKTHbIX NNOLAaA0K

KoHnTakTHBIE MIIOMIAKK LIETTH MOTYT OBITH JTMOO BKIIIOUEHBI, INOO MCKIIIOUEHBI U3 30HBI,
7100 MOTYT COEMHATHCS C 30HON TepMaJIbHBIM pebedoMm.

* Ecam BKITIOYCHBI, MaiiKa U BBIITAaWBaHUE MOTYT OBITh 3aTPYAHEHBI.
Ecnu nckimo4yeHsl, COEAMHEHNE ¢ 30HOW HE CIIUIIKOM XOpOIILEe.
TepmanbHbIi penbed — 3TO XOPOLINI KOMIPOMHUCC.

Pesynbrar muig 3x onumid:

Bxumrouas miomanku.

Hckaroyas miomanku.

Tepmopasrpyska.

Hﬂomam(a COCAUHACTCA YCThIPbMs
cerMeHTamu Jopoxku. [llupuna cermeHTa — 3To

TEKyIIee 3HAYCHUE, UCIIOIB3YEeMOE ISl ITMPUHBI
JIOPOKKH.

9.3.4 MNapameTpbl TepMOpa3rpy3Ku
CoegMHEHWME KOHT.MM.:
[Tepropazrpy=a I
TepMopasrpyska

Zazop antipad: )
10.0200

10.0200 |

3/1ech BO3MOXKHO YCTaHOBMTD JIBa TapaMeTpa JUIsl TEPMOPa3rpy3KHU:



9.3.5 Bbi6op napameTpoB

[Iupuna menu

3a3op AntiPad

9.4 [Nob6aBneHue BbIpe30OB BHYTPb 30HbI

% EzATE W NepeMeCcTHTE NoCaa . MecTo T

g Bribop pafouero cnoa

Uenro
Q YEEAMYMTE MacwuTab

Q Y¥MEHBLMTE MBCWTan

0 MNepeprcoBaTe

[q)\ ABTO MaowTab

@\ Bribiop MaouTaba

% Boifiop ceTri

x SaKpbITE

OofaErTe NogobHYKD 30HY

[ OofaBrTe Boipe3aHHYD obnacTb

r . 3anMTb 30HY

r ' Yoanmte 3ANHUBKY 30HbI

éb MepeMecTHTE 30HY

»
4 PED,EIKTMDDEIEITI: NapaMeTphl 30HbI

“—l YAanMTE KOHTYP 30HbI
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3nauenue copper width nns TepmanbHOro Oaphepa TOMKHO OBITH OOJBIIE 3HAYCHUS
MUHUMAJIBHON TOJIIIMHBI MEIHOW 30HBL. B MpOTHBHOM ciy4dae, OH HE MOXeT ObITh HapucoBaH. C
JIPYroil CTOPOHBI, CIMIIKOM OOJbIIOE 3HAYEHHWE JTOr0 IMapamMeTpa He IMO03BOJIUT CO3/aTh
TEePMAaIIbHBIN Oapbep I MAICHBKHX TUTOMIAIOK (TIOJOOHBIX HCTIONB3yeMbIM B SMD-KOMIIOHEHTAX ).

[Ipeanonaraercs, uTo 30Ha yxe cymecTByer. st mobaBneHus: Beipe3a (HE3amoIHEHHON
TUIOIA/IM BHYTPH 30HBI) B 30HY HYXKHO:
BBITIOJIHUTH MPaBBIN KJIMK Ha CYIIECTBYIOIIEM peOpe KOHTYpa 30HBI;
BBIOpaTh KOMaHAy [00aBUTH BbIpEe3aHHYIO 00J1aCTh;
CO37aTh HOBBIM KOHTYD.

4 T L

ﬁ%’ MEpPETALLMTE CEMTMEHT KOHTYRa



Bup xoHTypa BeIpe3a.

9.5 PepakTupoBaHue KOHTypa 30HbI

KoHTyp 30HBI MOKHO U3MEHHUTH CIEAYIONINMHE TCHCTBUSMU:
* TIEPEeMECTHTb yrojl WU pedpo;

* CTepeTh WU 100aBUTh YTOII;

*  100aBUTH MOJIOOHYIO 30HY UJTU BBHIPE3.

W ecnu nonuroHsl nepekpbIBatoTCs, OHU 0y 1yT KOMOMHUPOBATHCSI.

4 o e

I
E} " [NepeTalmTe CerMeHT KoHTYpPa G
B3ATb M NepeMecTHTE NOcaa.MecTo T

a Beibop pafodero cnos

UeHTp F4

NobaerTe NogobHyKD 30HY

NofEEnTh BrIDESEHHYHD 0fnacTe

@\ YBEAMYHMTE MacwTab o | 3annTe 30HY

@\ ¥MEHBLIMTE MAcWTah F2 ¥aankTe SaNWEKY S0HbI

G MNepepucoBaTH F3 MepeMecTUTE 30HY M
[q)\ ABTO MacwTah Home PenakTHpoBaTE NapaMeTpbl S0HBI E
®\ Brifiop MacwTaba 4

1 ¥AanKTe KOHTYP 30HbI

% Boibop cetin

% 3aKpeITe
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UtoOBI cenaTh 3TO, BHINIOJHUATE MPaBbIi KUK Ha yriie WIH peOpe U BHIOEPUTE KOMAHIY.



Ha PUCYHKEC HUKC NIEPCMEIIACTCA YT'OJI BbIPE3a:
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JloGaBneHne momo0HOM 30HbI:

JlobGaBneHne 30HBI

PesynbTar

9.6 [lMapameTpbl pegakTUpOBaHUS 30HbI

[[J'Iﬂ 9TOr0 cAelaiTe HpaBbIﬁ KIIMK Ha KOHTYPE 30HLIL

PE0aKTMPOBEaTE NapaMETPE! 30Hb E

U BbIOEpUTE KOMaHIY

. B nuanoroBoM oxkHe HayallbHBIE napaMeTpbl PCAAKTUPYOTCA.
Ecnu 30Ha YK€ 3al10JIHCHA, HY>KHO BBIIIOJIHHUTD 3TO 3aHOBO.

9.7 ®uHanbHOe 3anoJiIHeHue 30H

Korma mpoekTtupoBaHWe TI€YaTHOM IUIATHl 3aBEpLIAETCs HEOOXOAWMO 3alloHUTh WU
IIEPE3aJINTh BCE 30HBI METAJIM3alUH. /{7151 9TOro BBIIIOJIHUTE CIEAYIOLIEE:

* aKTHBHPYHTE MHCTPYMEHT pabOTHI C 30HAMH (ﬁ );

¥
™. 3anuTb 1 NepesanuTb BCE 30HbI
-

¥
. YoanuTb 3anMBKy Bcex 3oH

—

* MpaBbIif KWK BBICBETHUT BBITIAJAIONIEEe MEHIO KOMaHT;
*  HCIOJNB3YHTE KOMaHy 3aJuTh Wiu nepe3aauts Bee 30HbI (Fill or Refill All Zones).

lpedynpexdeHue: BbruKciieHUs MIPU MaJION CETKE 3allOJIHEHUS 30HbI 3alMYT HEKOTOpPOE

BpeMsl.

9.8 CmMeHa MMeHM 3NeKTPUYECKOU Lenm 30HbI
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Ilocne penakTupoBaHus CXE€Mbl MOTYT M3MEHUThHCA MMeHa uene. Hanpumep, umsa VCC
MOkeT ObITh u3MeHeHo Ha +5V. Ilpu rno6ansHom DRC-xontpone PCBNEW  Bbemmonnsier
IIPOBEPKY MMEH HAJIMYHBIX ILIeredl 30H M BbAAaeT omMOKy, eciau Takod nenu HeT. HeoOxomumo
BPYUYHYIO U3MEHUTDH B IApAMETPAX 30HBI CTAPOE UMs LIENU Ha HOBOE.

9.9 Co3aaHue 30H Ha TeXHUYECKUX CNodAX nnaThbl
9.9.1 Co3paHue rabapuToB 30HbDI

i caoi
Bri6epuTe HHCTpyMEHT . AKTHBHBIM /10J2KeH ObITh TeXHU4YecKui cioii. [1pu xinke
Ha Ha4aJIbHOU TOYKE KOHTYpa OTKPBIBACTCS AUAIIOIOBOE OKHO:

CeoicTea 30H (He Ha MeaM)

MapameTpel SANMEKH 30HBL; HacTpoiika KoHTypa:

Pestiam sanKesm: OpHEHTALMA KOHTYPa 30HbI

{*) Mcnonb30BaTH NOMMMOHEI
() MENoNB30BaTE CEMMEHTE

MMH. LWKPHE 30HE! )
|0.0100 |

Beibop cnos:

{* Nioban
{:} l'opuz,, BepT. 1 45 rpaa.

OTobpameHe

{:} NiHKA
(%) KopoTrkas WTpHxosKa
{:} MonHaA WTPpHXoBKa

OTtMena

| Adhes_Back
| Adhes_Front
| SoldP_Back

| SoldP_Front
| Silks_Back

| SilkS_Front

| Mask_Back

| Mask_Front

iEcol
EEEDZ
|KoHTYp nnatel

E‘-IE TEW
e e ——————

B mepeune cnoeB BeIOEpUTE TEXHUYECKUU CIOW s pasMemnieHus 30HBL [Iporemypa
PHUCOBaHUS 30HbI AaHAJIOTHYHA CKa3aHHOMY paHEe OTHOCUTEIBHO BBOJA 30H HA MEJIHBIX CIIOSX.
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10 lMoaroToBKa npou3BoACTBa Ne4YaTHOM NnaThbl

10.1 3amevaHwusd

BaxHbpIM 3B€HOM IpH MOATOTOBKE MPOEKTA MEYATHOW IUIAThI K IIPOU3BOJACTBY SBIISIETCS
BBINMyCK (haiyioB ympasistonmx nporpamm (YII) mis texHonmorumdeckoro obopynoBanus ¢ UITY
(poTo-mmorTepoB A evaTH GPOTONIA0IOHOB, CBEPIMIBHBIX CTAHKOB JUISI CBEPIICHUS TIEPEXOTHBIX,
MOHTQKHBIX M KpPENEKHBIX OTBEPCTHH, IUIOTTEPOB JI BBIBOJA TOIIOJIOTMYECKUX YEPTEXKEH U
TUIaHOB CBeplieHus1). Bee crenepupoBanHbie (ailiibl pa3MeIalTcs B paboyeil TupeKTOpuH, TO eCTh,
B TOM K€ TUPEKTOpHUH, uTo U (ain xxxxxx.BRD pa3BeaenHoi miatsl.

10.2 TlMoaroToBKa NpoeKkTa K nepenaye B Npou3BoACTBO

Heobxonumo:

* yKazaTh cjod (Hampumep, 'top uau front' M 'bottom unu back') m MMs TpoekTa s
pa3MenIeHHs MOAXOAAIIEr0 TEKCTa MMOBEPX KaXKIAO0r0 U3 CIOEB;

* BECh TEKCT Ha CTOpPOHE 'copper' cinoe, WHOTIA HaszbpiBaeMoM 'solder' wmm 'bottom'
(MenHBIN, Taliky, HIKHUK) - JOJKEH OBITh 3€PKATBHO OTPAXKEH;

* C03/1aTh HY)XHbIE€ 30HBI MeTalIM3aluuu (0OLIEro MpoBOja), MOAUPHUIIMPOBAB TOPOKKU
Kak TpeOyeTcsl, 4TOObI rapaHTUPOBATh UX OT COPUKOCHOBEHMUS,

* Ppa3MEeCTHTh BU3UPHBIC KPECTUKU H, BO3MOXKHO, pa3Mephl KOHTypa IUIAThl (3TO OOBIYHO
JIeNIaeTCs Ha CII0SIX OOIIEero Ha3HAYEHUS).

[Ipumep, moka3pIBAIONINI BCE ITH AIEMEHTHI, UCKITIOYas TUIaH OOIIero MPoBOAa, KOTOPHIN
ONYILEH IS JIYYIIeH BU3yIU3aLNN:

s
Knapuma nBeta a5 4X MeIHBIX CJIOEB TaKkKe ObljIa BKIIOUCHA: Eﬂ

10.3 ®uHanbHbIM DRC TecT

Ilepen renepamueil BBIXOTHBIX (DaAilJIOB CTPOrO PEKOMEHIYETCS BBINOJHUTH MOJTHYIO

nposepky npoekra DRC. Haxwmure kiaBumry & Juis oTkpbiBaHus auanora DRC:



Hontpons DRC

MapameTpsl: Coofiwenus: -
] |KoMnunAuA ceAzed...
3azop | | |3asopel KoHTEKTHEX NNOWAAOK. ..
S . |3az0pbl AOPOHEK.. . r 3
r 1 1 Crapt DRC §
MuHiManbHas wupnda goposor (: |0.0100 | 3anMBKa 30H. .. | |
S l| TECT, 30H. ..
e HENDAKMOUEHHEIE KOHTEKTHEIE MIOWAAKH. .. [ CrMCoK HE NOACOEAMHEHHEIX ]
Mu+, pashep nepexogHere oteepcria (: |0.0550 1 3aﬁes’me”0 waa st

MUH, pasMep MMKDOMNEPEX0OHOrD OTBERCTHA {7): iU.UZUD | [ ¥AaanuTb BCe Mapkeps! ]

Cozgath daiin oTYeTa [ Y¥OanuTh TEKYILMA MapKep ]

|D:Uﬁcadﬂdcad_docs_ru_EUlz'interf_u.rpt [ ]

CoofieHna of owmbikax:
Mpofinems [ Mapkepe! E_He noAcoeauHeHs! |

| ErrType(28): CAHWKOM ManeHbKuii pazMep nepexofHoro oTBepcTHs
| e @ (6.5250 ",2.9500 "}: Nepex.ote. 0.0450 " [VCC] Lenb:110

Or ][ OTHera ]

3mecy  BBOJATCS 3HAUEHHUS KOHTPOJIMPYEMBIX  3a30POB, MHUHHMAIbHOW  IIMPUHBI
MPOBOJAHMKOB W  pa3Mepa IEpPeXOJHBIX OTBEPCTH. BwIOUpaeTcs peXHM  MPOBEPKH:
IIpo6aembl/Mapkepbl (MapkupoBka mpobieMHbIXx MecT, Distance Problem Markers) niau He
NoJIcoeIMHEHBI (CTIICOK HEepa3BeACHHBIX coeanHenu, List Unconnected).

Haxwmure xHonky Crapt DRC ans 3anmycka mpouenyps! NpOBEPKH. B OKHO BBIBOIUTCS
IIPOTOKOJI XOJla MPOBEPKH B OTHOILIEHUH 3JIEMEHTOB TOIMOJOIMH IIaThl (IIPOBEPKA 3a30pOB MEXKIY
KOHTaKTaMd M C 30HAMM METaNIM3allM, BBIABICHHE HEPa3BEACHHBIX CBA3EH, M Apyrue). OTOT
MIPOTOKOJI MOXKET OBITh 3amucaH B (aiii, ykazaHHbIi o komanzae Co3aathb ¢aiin oTyera.

10.4 YcTaHoOBKa Havana KoopauHart

Jlyig yCTaHOBKM Hauana KOOpJAMHAT AJisi (paioB oTomeyaTd U CBEPIJICHUS IUIAThl HYXKHO

Pa3SMECTUTE BCIIOMOTIaTCJIbHBIC OCH B 3TO HA4YaJIO, aKTUBUPOBAB KHOIIKY *I . HepeMeCTI/ITe OCH B

BBI6paHHOe IIOJIOKCHUEC, KIIMKHYB MBIIIKOH B 3TOM IIOJIOKECHUHU (pI/IC HI/I)KC).
1
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10.5 TleHepauusa daunos oTowabIOHOB Ne4YaTHOU NnaThbl
Ot10 aenaercs yepe3 koMaH bl n3 MeHo @aii/Yeptuts (File/Plot).

OOb1uHO (aiinbl 1t poTtoneuatn Gopmupyrorcs B popmare GERBER. Tem He meHee,
BO3MOYKHO TIPOM3BECTH TAaKXKE BBIBOJ IPOBOMALIETO pHUCyHKa Tuiatel B (opmarax HPGL,
POSTSCRIPT u DXF.

Yepturb

DopraT Hepueria;  [IMPEKTOPHA HASHAHEHNA:

\Gerber ¥ | ‘D|Clt_ﬁ|E5,|" | Ofizap...
Cnou apameTpbl INyTb ans daiinos e
v Composant D YepTHTE OPMETHYD PaMKy Ha BCEX CNOAX MeTkH OTEEPCTHIA:
v Cuivre [ 4epTiTh KOHT.MA, Ha CNI0E WEAKOTPADIM
Adhes_Front YepTHTE 3HaYEHNA MOAYNER Ha CNOE WenKorpadimW Mt
Adhes_Rack YepTiTh 0B03HAYEHME MOOYNA HE WENKOrpadu :
SoldP_Front YepTHTh APYTHE TEKCTEI MOAYNA HA WENKOTPAgMN
SoldP_Back [ ]4epTiTh CKPEITEI TEKCT Ha CNOE WeRKorpahi PEWIMM YEDHEHNA!
¥ Silks_Front [ ]He 3aKpLIBaTE NEpeXoaHEE OTE,
|| v SilkS_Back o ‘ :
Mask_Frant i'l—D_J'ILI_.!,MHEI NMHAK IO YMONYEHMID {‘j_:_i
Mask_Back 0.0080 l
HepTem
KoMmeHT apiK MapameTphl Gerber
Ecol Menonkso8aTe MPEBMAbHEIE" PACUMPEHIA daiinos
Ecol [Pk moMiTE CoAEmHIMOE CIIOS KOHT Y08 NNATEL C OCTANGHEIX CI0EE:
KoHTyp nnate [ | MackuposaTs wenkorpadio
! [ ] Mcrions308aTh 00 KaK OCHOBHGIE

CoofileHus:

[ YHeptuTh ] [CDSD.EITI: djaﬁncsepnnsml [ 3aKpBITE

10.5.1 Gerber RS-274X chopmat

Hans xaxaoro ciost [IIT PCBNEW renepupyeT oTnenbHbIN (ail, cieayromuil cTanaapTy
GERBER RS-274X, no ymon4aHuio ¢ TOYHOCTBIO B 3.4 dopmaTe (Kaxaas KoopauHarta B (aiiie
npeacTaBieHa 7 nuppaMu, U3 KOTOPBIX 3 mepen AECATHYHOW TOUYKOWM, a 4 cieayroT 3a Hel),
pa3Mepsl B AroiiMax, B aOCOIIOTHBIX KOOPANHATAX, JIUIUPYIOLINE HYJIU OIyCKAIOTCS.

Tomonorus (MpoBOASIIMIA PHUCYHOK) TUIaThl Juisi (OTOmIa0lIOHAa BCEr/Ia PHUCYETCS B
MacmTaoe 1:1.

OO0bIYHO HEOOXOUMO CO3/1aTh (hailyIbl AJI BCEX MEIHBIX CJIOEB U, B 3aBUCUMOCTH OT TUIIA
TOTIOJIOTUH TIIATHI, JUI OCTAaHOBKH maiku (solder stop), macku maiiku (solder mask), u Tpadapera
MapKUpOBKM KOMIIOHEHT cjoeB win mmenkorpadpuu (silkscreen). Bece »tu daitnbel Moryr ObITh
MOJIy4YEHBI 3a OJMH MPOX0] BBIOOPOM MOAXOIAIINX ONIMKA naHean YepTUTh.

Hanpuwmep, s nByxctoponHei minatel ¢ solder stop, silkscreen u solder mask Oynmer
creHepupoBaHo 8 ¢ailioB (3aech Xxxx.brd - ums ¢aita ¢ IpoeKToM MIaThl):

* xxxx-Front.pho 111 KOMIIOHEHTHON CTOPOHBL;

* xxxx-Back.pho pi1s meqHOM cTOpOHBI;

* xxxx-SilkS_Front.pho 1151 KOMIIOHEHTHOM CTOPOHBI TpadapeTHON MapKUPOBKH;

* xxxx-SilkS_Back.pho st MmeaHoit cTopoHs! TpadapeTHONW MapKUPOBKH;
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* xxxx-SoldP_Front.pho 1511 KOMIOHEHTHOM CTOPOHBI, MacKa MalKy;

* xxxx-SoldP_Back.pho a1s MmenHOlM CTOPOHBI, Macka Manku;

* xxxx-Mask Front.pho 111 KOMIOHEHTHON CTOPOHBI, MACKA OCTAHOBA MMANKU;
* xxxx-Mask_Back.pho nis1 MetHON CTOpOHBI, MacKa OCTaHOBA MAKWKHU.

Omuu Gerber-BeiBoia:

Hcnons30Bath npaBuIIbHbIC | MICIOIb3yeT pasHble pacHIMpeHUil UMeH (aiiaoB
pacmmpenus ¢aitnoB Gerber .gbl .gtl... BMmecTo o6miero .pho

Hcknrounts cnoii KOHTypa nedatHoi | He BBIBOAUTH colepKUMOE CII0s KOHTYpPA IUIaTh

1aThl B JIpYT'U€ CIIOU
Brruects MAacKy n3 cIost Yaanmute BCIO MIENKOTpaQuio C TUIOMIATU
menkorpahun nacTel maiku (solder paste areas)

5.1 10.5.2 ®dopmatbl HPGL, Postscript, DXF

IIpu HPGL-BBIBO#E cTaHmapTHOE paciiupeHue uisi BbIXOAHBIX (aitmoB —  .PLT.
BbIBOAMMBIN pUCYHOK MOET OBITh BBINOJHEH B MOJb30BATENLCKUX MAacIITadax U MOXKET ObITh
3€pKaJIbHO OTPAYKEH.

Omuus Pexum yepuenusi (Plot Mode) mo3BosisieT 3a1aTh METO/ BBIBOJA JTIOPOXKEK (Kak
OCEBbIE JIMHUH, KOHTYPHO WU 3amoiHeHHbIME). Ecnu omius Ileuats oopamienus aucra (Print
Sheet Ref) akTuBHa, TO BBIBOAUTCS (pOpMaTHAs paMKa PUCYHKA IUIATHI.

CrannapTHoe paclIMpeHHe AJIs BBIXOAHBIX (ailioB uid ciydas postscript-BeiBoga — .PS.
Kak u st HPGL BbIxona, pUCyHOK IUIaThl MOXKET OBITH B IOJIb30BAaTEILCKOM MaciuiTabe U MOKET
OBITh 3€pPKAIIbHO OTPaKEHHBIM (oniysi YUepTUTH 3epKaJIbHO).

Yeprutn &|

DOpMET YEpUEHNA:  [WPEKTOPIA HASHAUEHMS:

| v | [plot_fles/ | |_ossop...
Cnow MapameTpel
[l Composant []4epTiTe dopMaTHYMO PaMky Ha BoEX COAX MeTHKW OTBEPCTHIAL L
v | Cuivre D YepTHTh KOHT.MMA. Ha CNOE Wenkorpadm iManblﬁ b |
&dhes_Front YepTHTE 3HAYEHMA MOLYNEA Ha Cnoe WwenKorpadmi Matilirab
Adhes_Back YepTuTe 0003HAYEHWE MOLYNA HA WENKorpadiin o 3 |
SoldP_Front YepTUTh AQYTME TEKCTHI MOOYNA HA WENKOrpagM | L1 |
SoldP_Back [(]H4epTiuTe cepeiThit TEKCT Ha CoE WenKorpadaK PExtiam YepyeHHa; -
+ | SilkS_Front []He sakpriBaTh nepexoaHsie oTs. E3al‘IUJ1HEHHbIl71 v !
|iv] Silks_Back [J4eprims sepransho - I
Mask_Front i'l'lJ_HLI_.!.MHEI MAHKKA MO YMONHaHWKD {:‘j_.__i
Mask_Back |0.0060 |
YepTés
KoMmeHTapm MapameTpel Postscaipt
o ¥ macwTah: ¥ maowTah:
Eco2 T 1T |
|1.000000 | |1.000000 |

KoHTyp nnaTel

[]4epTiTe HeraTHEHD
|:| A4 NpUHY AWTENBHO

CoobuleHuA:

YHYepTUTe l [CU3ﬂ.aTb thaiin csepnosmrll [ SaKphITE
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Crucox Metku orBeperuii (Drill Marks) npeanaraer onmuu asis miomaaok, KOTOpbIe He
UMEIOT OTBEPCTHH, CBEPJATCS 1O KOPPEKTHOTO JHaMeTpa WM CBEPISITCS C MAaJICHBKUMH
OTBEpCTUSIMH (KaK HampasJIsroIIne s pydHoro cBepsieHus). Eciu onmust YepTuth GopMaTHYIO
PaMKy Ha BceX CJI0AIX aKTUBHA, TO BBIBOJUTCS (pOopMaTHAs paMKa yepTexa Iiarel. BoMokHO
(dhopMupoBaHKHE HETATUBHOTO M300pakeHus (orusi YepTUTh HEraTHBHO).

CrangapTHoe paciiupeHue A BeIXOAHBIX ¢ainoB ans ciydas AutoCAD DXF-BeiBona
— .DXF. Yeptex matsl MoxeT ObITh chopmupoBa B popmare DXF ¢ pamkoii popmara ninm 6e3
Hee.

10.6 [mobanbHble 3a30pbl AN MAaCKU NaUKN N OCTAaHOBKWU NauKn

Onmuuu JuIst 3aJaHusl 3a30pa MAacOK CJIOEB MAaCKU TMAaWKW M TMACThl MAaWKH MOTYT OBITh
YCTaHOBJICHBI TTI00ATBHO. JTH 3a30pbl MOTYT OBITh YCTAHOBJICHBI HA PA3HBIX YPOBHSX:

* Ha YpOBHE IUIOLIAJOK;

* Ha ypOBHE MOCAJOYHOTO MECTa KOMIIOHEHTA;

*  WJIM I100AJIBHO.

[Iporpamma PCBNEW wucrnonb3yeT MOJIUTUKY MPUOPUTETOB: ONpPAIIMBAIOTCS 3HAUYECHUS
JUI TUIOUIA/IOK, TTOTOM JIJISl TIOCAJ0YHBIX MECT U B TMOCJEIHIO o4yepeas — rimobdanpHbe. JlocTyn K
HUM BbINoNHsIETCS yepe3 MeHIo Preferences/Dimensions (HacTpoiiku/Pasmepsbr).

WMHCTpyMEHTBI  HacTpoiika npasun  Cnpasxa
Y] swbrmoreca (o] 8¢ ¢ [ cuvre room)

9» MokazaTe MEHEAWED CNOEE w |;Mac|.|.|'raﬁ T |

=

¥
= Obwme

*
. Mokaseieath

i
|
H Asbik 4 E,} TekcT v rpaduka

[opAYME KNABHLWK 4 Q KaoHTt.nn.

cil

E MaKpDEbI 1
| {% 2

CoXpaHWTb HACTPOKKK
|

| S 3arpyswTb HACTPOMKM
i (Y

;&’"I COXpaHATE

HpI/I 9TOM BBIBOAUTCA JHAJIOTrOBasA IIaHCIIb.

3230kl KOHTAKTHOH NAOWAKK @
Pazmepot:

MprMeYaHre:
- MONOMMTENEHOE SHEYEHME - MACKa DONBLUE, YEM KOHTAKTHAA NNOWaIKa
- OTPHUATENBHOE 3HAYEHHWE - MECKa MEHbLUE, YeM KOHTAKTHaA NNoWaaKka

3az0p MACKM: |0.0220 | aroiMEl
3asop TpabapeTa: i-EI.DDzD OHMB
OTHOCMTENBHLIA 33300 MACKH: ;—ID.DDDDDD %o

Ok ] [ OTMeHa
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10.6.1 3a3op ana macku nanku (solder mask)

O6pruHO TOoAXOAMT 3HadeHHe okono 10 mils (Imil = 0.001 nmroiima). Takoe 3HadeHHE
BO3MOXKHO, TaK KaK Macka 0ObIYHO OOJIbIIE TIOMIAIKH.

10.6.2 3a3op Ana nactbl namku (solder paste)

DUHANBHBIN 3a30p SIBISAETCS CyMMOM 3a30pa Uld MAcThl MalKU ¥ IPOLEHTOB OT pa3Mepa
IUIOUIA/IKK. DTO 3HAaYEHHE OOBIYHO OTPHULIATEIBHO, TaK KaK Macka OOBIYHO MEHbIIIE TIOLIa/IKH.

10.7 TeHepauusa hpannoB AnNs cCBeprieHUss OTBEepPCTUN

Co3manme ¢aiima cepmenust xxxxxx.DRL B ¢opmate EXCELLON - HeoOxomumas
omnepanus, BbIMoJHAeMas 1Mo kKoManjae Paiti/ Paiabl st mpousBoacTBa/ Mailj CBepPJIOBKH
(File/FabricationOutputs/Drill  file) wmun  ®aiin/Yepruts/Co3nath  ¢aiia  cepiaoBku (Plot/
Generate Drill file).

Mo3kHO TakXke 3alpOCUTh OMIIMOHHBIN JIUCT IJIaHa CBEPJICHUS, KOTOPBINA Oy/IeT BHIBEJCH B
¢aiin B HPGL (xxxxxx.PLT), POSTSCRIPT (xxxxxx.PS) mmu DXF (xxxxxx.DXF) dhopmare. 310
MOJKET MOJIE3HO B KaUECTBE JOMOJIHUTENBHON POBEPKHU YIIPABIIAIOIIEH TPOrpaMMBbl CBEPIICHHUS.

OcCHOBHbBIE pPEXHUMBI ONEpali CBEpPJIEHMUsS] OTBEpCTUH 3anatoTcss Ha naHenu Co3nanue
¢aiinos cBepsoBku (Drill Files Generation, pucyHok HUXe).

[IpenycTaHOBICHHBIA TUAMETpP Uil OTBEPCTHH (110 YMOJIYAHUIO) JOJKEH OBITh ONpeseeH
3neck. Jlns HPGL-uepTeka mnana cBepseHHMs BO3MOXHO ONPENEIUTh HOMEP U CKOPOCTh (nO u
speed) nCIOIb3yeMBIX NPH YEPUECHUH TEPHEB (Ha MEPHEBOM ILIOTTEPE).

Hcnonb3yemble KoOpAMHATHI (aOCOMIOTHBIE WJIM OTHOCHUTENbHBIE) M HAdajao KOOPAMHAT
3aJJal0TCS B OKHE:

Hauano Koopa. CEEpnoBKK:

(*) ABconioTHeE
() BcnoMoraTensHele oo

Hcnons3yiiTe KHONKY Q'I Ha [paBOy MaHeNH JJIsl pa3MEeILEHUs] BCIOMOTraTeNIbHBIX OCEeH B
IMOJIXOJIAIIEM MECTE.

CozpaHHe (aHnoe CEBepnoBKH g |
EanHUUEl CBEDROBKK: TMCT cEepnoBKAM: Ho:

@ MunnuMeTphil {:} OTcyTCTBYET Ceepno nepex.aTe. |

O Droiime (¥ Kapra ceepriosky (HPGL) WMnonb30BaTE SHAYEHWE KNECCS LIEMM
() KapTa ceepnosiku (PostSaipt)

DopmMaT HYneW () KapTa ceepnoskn {Gerber) CEEpN0 MUKPOMEpEX. 0TE. |

() Aecamiinsii dopmat (") KapTa ceepnosky {DXF)

(%) MoAaENaTL HAYANEHEIE HYMW

() MonasnaTe saEEpLEKLME HymA OT4eT o CBepnoBKe: KonH4ecTB0 oTEEpCTHI:

() CoxpanaTs Hynu (O OteyToreyer MeTan.koHT.An.: 917
@'D HemeTtan.koHT.nn.: 0

ToutocTe CkBo3Hble Nepex.oTe.: 310
MapameTpbl HPGL nnoTepa

@32 p Mukponepex,oTs. ; 0
CropocTs (/o)

(:) 33 [ZIJ ] Fnyxue nepex.oTe.: 0

Hauyano Koopa. CEEpNOBHM: Homep nepa: ;

2
() ABconmoTHEIE | | I ]
; Ok
() BonoMoraTensHeIE oo MapameTpl;

|:| 3epKanMpoBaTe No o Y

] MutmmMansHelii saronosok ’ Othena ]

3,[[6019 JKC 3a4ar0TCd CHUCTCMa HU3MCPCHUA KOOpAWHAT OTBCpCTI/Iﬁ (MeTpI/I‘-IeCKaH NN
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JF0MIMOBasi), BBIBOAMUTCSl CTaTUCTHKA IO OTBEPCTUSAM, BbIOMparoTcs (Gopmar (AECATUUHBIA HIU
L[EI0YHMCIIEHHBIN) BEIBOJIMMBIX KOOPAUHAT, TOUHOCTh (KOJIMYECTBO 3HAKOB MOCJE 3aISATON) U PEKUM
Mo/IaBlIieHUs HyJeH (cieBa, cripaBa, He MOJIaBISATh) MPH IETOUUCICHHOM (opMaTe KOOPAUHAT.

10.8 leHepauusa daunoB AN aBTOMATU4YECKOM pacCTaHOBKU
KOMMOHEHT

Ota ¢GyHKOMS JOCTymHA depe3 omiuio MeHo Paiin/ daiabl st npou3BoaAcTBa/
Mo3uuuu moay.aeii. Ognako Qaiin He OyAeT CreHepupoBaH A0 TeX MOp, MOKa XOTs Obl OJUH
MOJYJIb HE MOJIyuni1 akTuBauuio atpudyra HopmauabHo+Ycranosiaeno (Normal+Insert, cmotpure
peAaKTHPOBAaHUE MOIYJIEH).

ATpHBYTHI:

O HopManeHo

(%) HopManeHo +YCTaHoBNEHD:

C' BupTyansHo

Onuvn wnm faBa Qaiina OynyT cpOpMHpPOBaHBI, B 3aBUCUMOCTH OT TOro, OyayT Jn
paccraBisieMble KOMIOHEHTHI TIPUCYTCTBOBATh Ha OJHOM MM Ha 00eMX CTOpOHaX IuiaTel. Jluaior
0TOOpa3uT umMs co3ganHoro ¢aiina(op). daiinbl comepxkaT MO3UIMOHHOE 0003HAYEHHE, CTOPOHY
YCTAHOBKH, KOOPIMHATHI U YTOJI MOBOPOTA KaXKIOT0 KOpIyca Ha IuiaTe.

DaHn No3HUHH MOAYNeH &
\:E) DalN MoK Mo YNeil Co30aH:
Composant:

C:\Program Files\kicad 11\share\demos\video\video_Composant. pos

Cuivre:
C:\Program Files\kicad11\share\demaos\wideowideo_Cuivre.pos

10.9 leHepauusa nepevyHen KOMMNOHEHTOB ANnA cneuudukaumn

Ora QyHKIMSA q0CcTyHA Yepe3 omniuio MeHio Daiin/ Daiiner 11 npousBoacTBa/ [lepeueHnb
aas cnenudukanuu. B pesymbraTe UIs TEKYIIETO MPOEKTa IMEYaTHOW IUIATHl (OPMHPYETCS
nepeyueHb 3aJeiCTBOBAHHBIX Ha Hel kKoMmoHeHT (¢aitn BOM) B Tabnuunom ¢opmare CSV (mosns,
pa3zeneHHbIe TOYKOW C 3amsTod, MMIOpTHpyemble B pemaktop Tabmwm tuma Excel wmm Calc).
Hcnonb3ytoTest cliefyronue mojisi JaHHBIX O KOMIIOHEHTaX: UAeHTU(UKaTop (HOMEp), SJIEMEHT,
KOPpITyC, KOJIMYE€CTBO, HOMUHAJI, [IOCTABIIHK.

10.10 TleHepauusa kabenbHON AOKYMEHTaLuun

Jnst dopmupoBanust ¢aiinoB kabiaupoBanus (monkimrodenus) [II1 kKoMmoHeHTHBIN U
MeIHBIH TpadapeTHble CcJIOM MOIyT OBbITh YK€ oTTpaccupoBanbl. OObIYHO, TpadapeTHOi
MapKHpPOBKH  (mienkorpaduu) KOMIIOHEHTHOW CTOPOHBI  JOCTATOYHO JUISi HACTPOHKH U
MOJKIItOUeHus Tuiatel. Ecnu ucnomib3yercs Tpadaper MEeITHOM CTOPOHBI, TEKCT, COJIEpKaluiicss Ha
HEH, JOKeH OBITh 3€pPKaIbHO OTPaXKEH, YTOOBI €r0 MOYXKHO OBLIO MPOYECTh.

Onuuu, onucanHele HWKE (4acTe auanora ®ain/YepTuTsh), NO3BOJAIOT JETAIU3NPOBATH
YIPaBJICHUE MPOLIECCOM IMOATOTOBKH YIpaBisomux nporpamMMm YIIY m nmokymeHTanum 3agaHuemM
JOTIOJIHUTENBHBIX PEKUMOB BbIBOAa. OHM BECbMa MOJIE3HBI JIS IIEYaTH JOKYMEHTALHH.
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MapaMeTpbl

[I4eptiTe opMaTHyio paMky Ha BCeX cnosx
[]4eptute koHT.AA. Ha cnoe wenKorpadi

YepTHTE 3HaYEHUA MOAYNER Ha CNoE Wenkorpadum
YepTHTe 0DOZHAYEHME MOAYNA HA WenKorpadm
YepTHTh APYrME TEKCThI MOAYIA Ha WenKkorpadia
[]YepTiTh cKpLITEI TEKCT Ha Cioe WenKorpadi

[]He sakpeiBaTs NnepexoaHsie oTE.

Hcnoab30BaTh XapakTepHbIe
pacuiupenus Gerber-gaiision
(Use Proper Gerber Extensions)

Omuus crenuduuna st BeiBoga Gerber-gaiinos. Ecnm
yKa3aHa, TO TPH WX CO3JaHUM MOXKHO BBIOpaTh
pacmipenue. Muaue npumensiercs pacmupenue .PHO.

HcekaounTh ¢J10M KOHTYpa
miaatel (Exclude pcb edge layer)

Ommus crienuduyHa g BeiBoga Gerber-gaiinos. [leuats
KOHTYpa IUIAThl HE BBIMTOHSIETCS, €CIIM BKITFOUCHA.

YepTurh GOPMATHYIO PAMKY
(Print Sheet Ref)

Bo3MOXHOCTB 4epTUTH (POPMATHYIO PAMKY JIHCTa

YepTUTh KOHT.ILI. HA CJIOE
weaxorpaguu (Print Pads on
Silkscreen)

Bo3MmokHa/HeT TeuyaTh KOHTYpa IUIOMIAJOK Ha CIIOSX
Tpadapera (menkorpaduu), €CIM IUIOMATKA YyKe OBbLIN
JNEKJIapUPOBAaHbl MPUCYTCTBYIOIIMMH Ha JTHX CIOSX.
dakTHYECKH TOJE3HO JUIS TPEJOTBPAIICHHS TICYaTH
TOOBIX IUIOMIAA0K B PEXKHUME 3arpeTa.

YepTuTh 3HAYEHHUS MOTYJISI
(Print Module Value)

Pazpemena neuats Tekcta VALUE Ha tpadapere (cmoe
menkorpadun).

YepTuTh 0003HAYEHHUST MOTYJISA
(Print Module Reference)

Pa3pemena meuath TEKCTa MO3UIMOHHOTO OO0OO3HAYCHUS
REFERENCE Ha tpadapere.

YepTUTh Ipyrue TeKCThI

: Paspemena mewate Jpyrux TEKCTOBBIX IOJEH Ha
moayas (Print other module Tpacapere.
texts)
IIpunyIMTEILHO YePTHTD dopcupoBaTh neyaTb Moied  (CCbUIKA, 3HAYEHUE)

ckpbIThIii TekeT (Force Print
Invisible Texts)

JIEKJIapUPOBAHHBIX, KaK HEBHJIWMbIC. B KoMOWHaImu c
paHee OMNHMCAHHBIMH OMNIUSAMHU 93Ta OILHUS MO3BOJISET
MPOU3BOAUTH JOKYMEHTAIMIO Ui KaOJIMpOBaHUA U
HACTPOWKH. OTH ONIMH HEOOXOAUMBI IS  IIETEH,
UCTIONB3YIONINX KOMIIOHEHTBI, KOTOPBIE OYEHb MAaJIbl
(CMS), 4ro0bl caenatbh pa30OpPUYMBHIMU JIBa OTACIIBHBIX
TEKCTOBBIX IT0OJIA.
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11 ModEdit: ynpaBneHne 6ubnuotekamm moaynen

11.1 0630p ModEdit

Penakrop npoekroB neuatHeix miatr PCBNEW oaHOBpeMEHHO mOAIEpKUBAET HECKOIBKO
oubmmorek. I[losToMy, KOrzma MOIYJIh 3arpyXkaercs, NpPOCMATPUBAIOTCS BCe OWOIMOTEKH,
MPEACTABJICHHBIC B CIUCKE OMOIMOTEK, MOKa IMEepBBIA 00paszer; Moayias He Oyaer oOHapyKeH.
BriOpannas 6u6moTeka CTAaHOBUTCS aKTUBHOM.

ModEdit remaet BO3BMOKHBIM CO3/IaHUE U PEAAKTUPOBAHUE MOTYJICH:

* n00aBJICHUE U yIAJICHUE KOHTAKTHBIX TUIOIIAI0K;

* W3MEHEHHE CBOWCTB IUIOMIAAKK (BHJ, CJIOM), KaK JJIsI OTASIbHBIX IUIOMIAA0K, TaK U JIJIs
BCEX TUIOMIAZI0K MOJTYJIS;

* penakTHpOBaHHE TPa(QUUECKUX DJIEMEHTOB (JIMHUH, TEKCT);

* pemakTHpoBaHHE WH(POPMAIMOHHBIX MOJEH (3HaUYeHHE, CChUIKA, ...);

* PpEeIaKTUPOBaHHE ACCOLMUPOBAHHON JTOKyMEHTAIUW (ONMHCAHUE MOMYJIS, KIIFOYEBBIC
CJIOBA).

ModEdit no3BosisieT noaaepKUBaTh AKTUBHYIO OMOIHOTEKY:

* CHHCOK MOAYJICH B aKTHBHOW OMOIHOTEKE;

* yIaJieHHe MOAYJIS U3 aKTUBHOM OMOIHNOTEKH;

* COXpaHEHHE MOAYJIA B aKTUBHON OHOIIMOTEKE;

* COXpaHEHHE MOJIYJIEH, COIEPKALIMXCS B pa3padOTKe IIIATHI.

Taxke BO3MOXHO CO3/1aHUE HOBBIX OuMOIMoTek. buOnmmoreka (akTudecku co3maeTcst U3
IBYX (paiiinos:

* cobOcTtBeHHO OubIMoTeKH (pacmupenue daina .mod);

* aCCOLIMUPOBAHHON NOKyMeHTaluu (pacipenue ¢aiia .dem)

daiil TOKYMEHTAlMU CHCTEMAaTHYCCKH PEreHePHPYETCs MOCie KaKIO0H MOoAnpHUKAIuN
cooTBeTcTBytomero (aina .mod. TakuMm myreM OH MOXET OBITh JIETKO BOCCTAHOBJICH, €CIIH
notepsiercsi. Daiin JOKYMEHTAIMU CIY)KUT JUI YCKOPEHHs AOCTyNa K JOKYMEHTAI[UH 3aJaHHOTO
MOJTYJISI.

11.2 Pepaktop moaynen ModEdit

3amyck pemakropa moayisi Modedit MOKeT OCYIIECTBISATHCS ABYMS ITyTSIMH:
BEE
* HENOCPEICTBEHHO, 4Yepe3 HKOHKy &
PCBNEW;
* B JHMAJIOTe PEJAKTUPOBAHUS JUISI aKTUBHOTO MOIYJIs (OTKPBIBACTCS Yepe3 KOHTEKCTHOE
MEHI0), Tae ecTh ¢yHKiusa Pemaxkrop monayaeii (Goto Module Editor, cM. pucyHOK

HIKE).

OCHOBHOM HMHCTPYMEHTAJIbHOM IAHEIU



CeoWcTBa MOAYNA

e e e —
CeoncTEa | HacTpodky 30 |

E3

OpweHTawA (war 0.1%)

Mona:
S [ WEMEHMTE MOOYNL{A) ]
| =
{Cv1 " MpasuTh ] l FefaKkTop Momyne ]
IHEHEHME
| ATpHbyTEIL
ISISDpF " MpaEuTE ]
() HopmansHo
Brifiop cTopoHe: {#)HopmaneHo +¥cTaHosneHo!
@ Bepx ) BupTyansHo
{JHus
MepemelleHe M ABTopasMeLleHHE
OpreHTauMA (%) CeofoaHo
OpyeHTaumMA () 3aduoupoBaHo
(") HopmansHo
O +90° ABTO NEPEMELLLEHME W PA3MELLEHWE
S MoBopoT Ha 90% MoBopoT Ha 1307
O -50 0 0 10 0 0 10
(%) 180° - -
() NonbsosaTens "J P O S ".)

JNoKansHoe 3HaYeHWe 333003 MACKK:

Ycranwosute 8 0 OnAa HCNoNb30BaHKA rnobanbHoro 3HaYeHHA

MozKLwAa —
e 3a30p BCEX KOHTaKTHEIX nnowanek (0.0000 HlAMEI
—
|3.3250 [ | e 0.0000 aroimel
YO -0.0000 I
!2. 2350 | 3azop TpadapeTa: ‘_._ aHoiAMEI
OTHOCMTENEHKIA 33300 MACHM: |-EI.D | %o
L Ok ] [ OTtmeHa J
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B sToM ciydyae akTMBHBIM MOZYNb IJIaThl OyAeT 3arpyxeH aBromaruuecku B ModEdit ams

HEMEJIEHHOTO peAaKTUPOBAaHUS (UM apXUBUPOBAHUA).

11.3 TMNonb3oBaTtenbckuun nHtepcenc ModEdit:

Br1zoB ModEdit npuBOIUT K MOSIBICHUIO CIEAYIOIIETO OKHA!



taitn Mpaeka [MpocMoTp PasmecTuTe  Crpaska

] (8 1y 1E§§G§fjj -8 0

CeTka 25.0 v .ﬁ.sm

reww
eww

HpF MDE UMD DY

E
=

628128

s YOO e VORY a YOS 5o TORY o YT oo PR g
Mog MaS  \Had RIS T R T 11 T

2 4% =1

Y N -

X &lkm@ye |

A LENei Cnoi KaoHT.nm, CTaT. MosopaT Mooy 30-thopra
Front 32 0.0 DIP-32 500

£27.5093 X 0.7000 Y 0.4500 dx 0.7000 dy 0.4500 OtoiiMel

Lokymet

dil{dil_32-wE00. vrl Knioues

11.4 OcHoBHasa MHcTpyMeHTanbHaa naHenb B ModEdit:

RAR RS

M HE S = -

JHoctynHsl crnenyronue GyHKIIH:
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Yl Br160p akTHBHOM OUOIHOTEKH.

L CoxpaHeHHe TeKYIIero MOy B aKTUBHOM OMOIMOTEKE.

CH Co3nanue HOBOW OMOIMOTEKN M COXPAaHEHUE TEKYIIEro MOIYJIS B HEH.
| JlocTym K AWANOTy yAajaeHUs] MO U3 aKTHBHOW OMOIMOTEKH.

e Co31anne HOBOTO MOJTYJIS.

g!: 3arpy3ka MOy U3 aKTUBHON OMOIMOTEKH.

i 3arpy3ka (MIMIopT) MOyl U3 IpoeKTa rnevaTHoi miatsl (PCB).

OkcnopT Tekymero Moayias B npoekt PCB. Ecim Momyns Obul g0 3TOTO
HMMIIOPTUPOBAH M3 MPOEKTA IUIATHI, TO OH 3aMEHUT COOTBETCTBYIOIIMHA MOYJIb
Ha miaTe (¢ Toil e mno3uuuer u opueHranueil). Ecniu Momynb Obl1 3arpyxeH
u3 OuOnIMOTeKH, OH OyAeT CKOMMpOBaH Ha Iulaty B mnosumuio 0 u ¢
opueHTanuei 0.

&

DKCHopT Tekymiero Moayist B mpoekt PCB, ecniu Momyns ObLT 3arpyxeH U3
o6ubanorexku. OH OyneT CKOMUPOBAH Ha MJIaTy B MO3UIHIO (.

= ] . o 1]
Nmnopt monyns u3 aiina co3nanHoro koMmanaou Dxcnopt ().

DKCHopT MoayJist. JTa KOMaHa IO CYIIECTBY HACHTHYHA KOMAaHJE CO3/IaHUs

8
1t OMOIMOTEKH, €IMHCTBEHHAs Pa3HHULA B TOM, 4TO co3aeTr OGMOINOTEKY B

JUPEKTOPUM  TIOJI30BATENs, TOTJA Kak 5 co3maeTr OuONHMOTEKY B
CTaHAAPTHON AupeKkTopuu 1yt oubdaunorek (o0pranHo kicad/modules).

OTMEHHUTH IMOCJIICJHIOIO IIPaBKYy.

CBolicTBa MOAYJICH.

BrI30B 1uasora neyarty.

@ Q&R CrangapTHbIC KOMaHAbl MACIITAOHMPOBAHUS.

BrI3bIBacT pelakTOp KOHTAKTHOM IUIOLIAAKH.
faagd He ucnonb3yercs.

11.5 Co3gaHue HOBOro Moayns:

Wuctpyment aa’ MO3BOJISICT CO3/1aTh HOBBI Moaynb. Bam Oyzmer 3amanH Bompoc 00
MUMEHH JUTS UACHTH(UKAIMK MOAYJS B OMOIHOTEKEe. DTOT TEKCT TaKKe 00CITyKMBAETCs, KaK CChUIKa
MOJTyJIs, KOTopast OyJeT 3aMelieHa OKoHJaTebHOU cehutkoi Ha miare (U1, IC3...).

JU1s HOBOTO MOJyJIsl HEOOXOIUMO J100aBUTH CIIEAYIOIIEe:
* OuepTaHus M0CATOYHOT0 MeCTa MOAYJIA (M, BO3MOXHO, TEKCT);
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* KOHTAKTHbIE TUIOIIAIKH;
* 3Ha4YeHHE (TEKCT-3ariyIiKa, KOTOPHIM BIIOCICICTBUU OyJET 3aMEIeH JIeHCTBUTEIIEHBIM
3HAYCHHUEM ).

Korna HOBBIN MOAYNb MOXO0XK Ha CYLIECTBYIOIIMN B OMOJMOTEKE WM Ha IjIaTe, MOXKHO
WCTIOJIB30BaTh alIbTEPHATHUBHBIN, M 3a4acTyr0 Ooiee ObICTPBII METO] CO3/JaHUST MOTYJIS:

'ﬁ);

*  3arpys3uTe NOX0XKHUH MOIYJIb (Wg , Ef , W1
* MoaAM(UUMPYHTeE MO0JIe CCHIJIKHU /I UMEHU HOBOTO MOYJIS.
* OTPENAKTUPYWUTE U COXPAHHUTE HOBBI MOAYJIb.

11.6 Co3gaHme HOBOU OMONMOTEKMU

Coznanue HOBOI OMOIMOTEKH BBIMOIHIETCS UCIIONB3YS:
« 5 rom ciydae (haiiia cozgaeTcs o yMOTYaHUIO B AUPEKTOPUN OHOINOTEK;

LH] . .
. - B 9TOM city4ae (haiiin co3maeTcs o yMOI4aHHIo B paboueil TUpeKTOpuH.

Jluasor BbIOOpa (haiisia MO3BOJIAET ONMPEACIUTh UMsI OMOJIMOTEKHA U U3MEHUTh TUPEKTOPHIO.
B 06oux cinydasx 6ubmmoreka OyneT coaepKaTh OTPEIaKTHPOBAHHBINA MOTYJIb.

lMpedynpexdeHue: Eciu cyliecTByeT crapas OMOIMOTEKA C TEM K€ UMEHEM, OHA OyIeT
nepenucana 0e3 mpeynpekaeHusl.

11.7 CoxpaHeHue Moaynsi B akTUBHOU BubnunoTeke
Coxpanenne monyns (370 mpuBeAeT K Moaupukaiuu ¢aiia akTUBHOW OMOIMOTEKN)
BBIIIOJIHACTCA 4Y€pPE3 HKOHKY |’9 Ecmm MOAYJIb C TaKUM K€ HMMCHCM CYHICCTBYCT, OH 6y,71€T

3amertieH. I10CcKoIbKY BBl 3aBUCUTE OT NMPABHJILHOCTH OMOIMOTEUHBIX MOIYJEH, ABaXKIAbI IPOBEPHTE
MOJIyJb II€PE]l COXPAaHEHUEM.

Taxxke pekoMeHIyeTcsl pelaKTUpOBaTh TEKCTOBOE MOJje JMOO0 CCHUIKM, JIMOO 3HAYCHHS
MMEHHU MOJYJIsl, Kak uieHTu(uKaTopa B OOIUOTEKE.

11.8 TlepemelwieHne Moaynsa U3 ogHoOM MONMOTEKU B APYryro

* BBIOEPHUTE UCXOAHYIO OUOIHOTEKY( l]j );

* 3arpy3uTe MOAYJIb (%g );

* BbIOEpUTE LIENEBYIO OUOINOTEKY (L']j );
* COXpaHUTE MOAYJIb (LE ).

Bam MoxeT MOHAZOOWTHCS yIaTUTh WCXOIHBIA MOJYJIh: BHOBBH BEIOCPUTE HCXOIHYIO

OuOINOTEKY, 3aTEM yAaUTE CTapblii MOIYIb ( [ sarem 1 ).

11.9 CoxpaHeHue Bcex MoAynen CXeMbl B aKTUBHOM
oubnuorteke

EcTh BO3MOXHOCTH CKONMHUPOBATH BCE MOJYJIM TEKYIIEro MPOEKTa IUIAThl B AKTUBHYIO
OMOIMOTEKY. DT MOAYIH OYAYT COXPAHITh X TEKYIIHE OMOINOTEUHbIE MEHA.

DTa KOMaHJ1a UMEET /1B IPUMEHEHUS :

* yTOOBI CO3/1aTh aPXHUB WU TOJHYIO OMOJMOTEKY M3 MOIYJICH CXEMBbI, B CIy4dae MOTepH
OMOINOTEKY,

* (QoJyiee BAXHO TO, YTO 3TO COJECUCTBYET MOACPKKE OUOTMOTEKH, Jeias BO3MOKHBIM
MOATOTOBKY JOKYMEHTAIMU JUIsl OUOTMOTEKH, KaK 3TO OOBICHIETCS HUXKE.
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11.10 [JokymMmeHTauusa ona moayrnen ononmnoTeku:

OdeHb peKOMEHIyeTcs JTOKyMEHTHPOBAaTh MOMAYJH, KOTOpbIe BBl co3laeTe. JTO JAaeT
BO3MOXXHOCTh 0€30ITMO0YHO OTHICKATh M BOCCTAHOBHUTH UX.

HaHpI/IMep, KTO CHOCOOEH 3allOMHUTHL BCE€ MHOTOYUCIEHHEBIE BapHWaHTbl MOKOJICBKHU
kopnyca TO92? Jluanor CoiictBa moayJs (Module Properties) - yacTo camoe nmpocToe perieHue
3TOU POOIIEMBI.

CeoHcTBEa MOAYNA

" i3 PP
| CeoWcTEa iHaL‘rpoi&m 30|
Mong:

OoKyMeHT

ATpUDYTHL

T : - — : {*) HopransHo
|Module Dil 28 pins pads eliptiques, e=300mils | OH S
L OpMANEHD +Y CTEHOBNEHD

Kno4essle cnosa

: "C} BupTyansHo
o1 |

MepeMelweHHe 1 ABTOpasMELLEHIE

DBozHaYEHME () Csofioario
!F‘Z |I MpaBuTb ] © 3aduaposaro
SHaueHne ABTO MEpEMELLEHME W PAZHELLEHIE
I H 3
|SUPP28 [ MpasuTs | MosopoT Ha 90° MosopoT Ha 180°
L o g 0 10
] =
l4MA nocagodHoro MecTa B BubnuoTexe 'J N A ) >
|SIL-26 |

MNoKansHoe 3HAYeHWE 333008 MACKK:
Ycrawoente B 0 onA HCNonNb30BaHAA rnobanbLHoOro 3HaYeHUA

i
3330p BCEX KOHTaKTHbIX nnowagok |0.0000 OHOAME]

3330p MacKu: EU-UDDD | DHOAMBI

3asop TpadapeTa: i-_glgggg | arotime
OTHOCHTENEHEIR 3330P MaCKK: |—D.[J | o
l Ok ] [ OTMeHa

DTOT auaor JOMYCKAeT yKa3aHUe CIAEAYIOLUX aTpuOyTOB MOAYIIS:
* OJIHOCTPOYHBIM KOMMEHTapUi/OMICaHKE;
* MHOXECTBO KJIIOUEBBIX CIIOB JJIS €T0 MOUCKa.

Onucanue otobpaxaeTcs co CIIUCKOM KOMIIOHEHT, oiyyaemMoM B nporpammax CVPCB u
PCBNEW. Chucok wucnons3yercss B jauanore BbeiOOpa wmonayis. KiroueBble cioBa jaenaroT
BO3MOKHBIM OTPAaHUYUTH MOHUCK TOJIBKO MOJIYJISIMH, COOTBETCTBYIOIIMMHU YKa3aHHBIM KIFOUEBBIM
CIJIOBaM.

£ o o
Korga momynp 3arpykaercst HanpsMyto (MKOHKa :::] MpaBOil HHCTPYMEHTAIHHOM MMaHEIn
PCBNEW), kmroueBble cloBa MOTYT BBOJAUTHCS B aAuanore. Takum o0Opa3oMm, BBOJ TEKCTa
"=CONN" oT0oOpa3uT CIIHCOK MOYJICH, YbH KITFOUEBbIC cioBa cojaepxkar ciioBo CONN.

11.11 JoKkymeHTUpoBaHue OMONMOTEK — peKomMeHayemasi
npakTuka

Pexomenayercs co3maBaTh OMOJMOTEKH MO XOAY MNPOSKTUPOBAHUS OJTHOM U OoJee
MEYATHBIX IJ1aT, KOMIOHEHTHI KOTOPBIX U OYAYyT COCTaBIATh YACTH UCXOIHBIX OMOIHOTEK:
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* otkpoiite B PCBNEW mnpoekt miatsl Ha popmate A4 ais Jerkoro MacirabupoBaHUs
npu nevaTH (B pearbHOM MaciTtabe scale = 1);

* coszfaiiTe MOJyNH, KOTOpble OyAyT COAEp KaThCsl B OMOIMOTEKE JUIsl STOM IIaThI;

* cobcTtBeHHO Oubnmoreka Oyxer co3maHa koMaHaoi @aill/ ApXHBHpPOBATH
MoCaZ0vYHbIC mecra/ Co3aarhb apxuB MOCATOYHBIX MecT
(File/Archivefootprints/Create footprint archive):

!l ApPXMEMPOBATE NoCad.MECTE L "‘J,QI' ADXMBMPOBATE HOBLIE NOCAL MECTE

|];_‘I Co3aaTh apxHE NOCaA0YHBIX MECT
ﬂ Brixoa =
e T T

BriBepeHHBI HCTOYHUK OMOTHOTEKH OyIeT, TAKUM 00pa3oM, JOMOTHUTEIBHBIM MTPOEKTOM,
1 BMECTE C U3MEHECHUEM CXEMBbI, IIO3BOJIMT IOCJICIOBATEIIBHO OCYIICCTBIIATh M 3aIIOMUHAThH JIFOOBIC
N3MCHCHMUSL MOI[YJIGI\/'I. ECTeCTBeHHO, MOI[yHI/I HCCKOJIBKUX HpOeKTOB miar MOFyT 6BITI> COXpaHeHBI B
OJIHOH M TOI ke OMOJINOTEKE.

Hemnoxass waes co3marh pasHble OWMOMMOTEKH [UIS Pa3HOTO pojAa KOMIIOHEHT
MIPOCKTUPOBAHUS (Pa3bEeMOB, JHCKPETHBIX,...), MOCKOIbKY PCBNEW wnmeer BO3MOXKHOCTH INpu
3arpys3ke MoJyJiel MpocMaTpuBaTh MHOKECTBO OHOJIMOTEK.

JTa TEXHUKA UMEET HECKOJIbKO MPEUMYIIECTB!

* TPOEKT C MOJYJISMU IIJIAT MOXKET ObITh CMAacIITAOMPOBAH ISl IIEYaTH M OOCITYKUBAThCS
KaK JOKyMEHTaIsi Ha OMOInoTeKy 0e3 JOMOTHUTENbHBIX YCHUIINH;

* Oynymee pazsutue nporpammbl PCBNEW wMoxer morpeboBath pereHepanuu
6u6IMOTEK. ITO MOXKET OBITh CAETAHO OYEHb OBICTPO, €CIIM UCIOIB30BATIUCH UCXOAHbIE
MPOEKTHI IIAT TaKOTO THMA. DTO BAaXKHO, TaK Kak HE Kacaercs (opmara ¢aiios
oubnnorex, a ¢opmaTel (alIOB TMEYATHBIX IJIAT OCTAaHYTCS TapaHTHUPOBAHO
COBMECTHMBIMH TIPH JaJIbHEHUIIIEM Pa3BUTHU IPOTPAMMBI.

[Ipumep ucxoaHom 6UOIMOTEKN:
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12 ModEdit: pegaktupoBaHue moayneu

121 0630p

ModEdit ucrione3yercst At peAaKTUPOBAHUS M CO3/IaHUS MOAYJIEH, UTO BKIIIOYAET:

* no0aBieHHE U yAaJCHNUE KOHTAKTHBIX IUIONIA/I0K;

* W3MEHEHUE CBOMCTB IUIOIIAAKU (BUI, CIOW), ISl MHAUBUIYAIbHBIX IUIOMIAI0OK WIIH JJIs
BCEX IUIOMIAZI0K MOIYJIS;

* n00aBleHUE U PEAAKTUPOBAHUE IPaPUUECKUX IIEMEHTOB (OUepTaHMUs, TEKCT);

* peaaKTUpOBaHHE ToJieH (3HaUEHUE, CChUIKA,...);

* peIaKTHpPOBaHHWE AaCCOUMHMPOBAHHOM JOKyMEHTAlMH (OMHCAaHHE MOMYIS, KIIOYEBbIC
CJIOBA TTOMCKA).

12.2 JnemeHTblI MoAynA

Monaynp — 3TO (QU3HUECKOe NPEACTaBICHUE IOCAJOYHOIO MECTa KOpIyca KOMIIOHEHTa
[IEYaTHOM IUIATHI, CBSI3aHHOE €O cxemMou. Kaxawli MOyl BKIIOYAET TPU pPa3INYHBIX BHUAA
JJIEMEHTOB:

* KOHTAaKTHbIEC IIJIOIIA/KH;

* rpaduyeckre KOHTYpPbI U TEKCT;

*  IOJI.

Bro6aBok, HEKOTOpBIE Ipyrue mapaMmerpbl JOJKHBI ObITh KOPPEKTHO ONPENENIEHBI, €CIU
ucnonb3yercss QyHKIMs aBTopasMmelieHus. To jxe kacaercss reHepanuu (ailloB aBTOYCTaHOBKH
KOMIIOHEHT Ha IUIaTy.

12.2.1 KoHTaKTHble NnoLwaaKku

JlBa Hanboee BaXKHBIX CBOMCTBA TUIOIIA KU
* reomeTpus (hopMma, CIIOH, HATHUUE OTBEPCTHM JIJIsl CBEPIICHHUS);
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* HOMEp IUIOIIAJKH, KOTOpPBIA 3aJaeTcsi NPUMEHEHUEM [0 4YeTbIpeX OyKBEHHO-
uM(ppoBLIX cMMBOJIOB. [IpaBmiibHbIE HOMepa omanok: 1, 45 u 9999, a raxke AAS6
n ANOD. Homep muiomaaku J0/KeH OBITh MICHTHYEH COOTBETCTBYIOIIEMY HOMEPY
BBIBOJIa CMBOJIA CXEMBI, MMOCKOJIBKY MO COBIAJEHUI0O HOMEPOB BBIBOJA W IUIOLIAJKU
PCBNEW cBsi3bIBaeT BbIBOJIBI M TUIOIIAIKH MOYJISA.

12.2.2 KoHTypbl Mmoaynsa

I'padmyeckue KOHTYpBHl HCHOIB3YIOTCS JUIS HPOPUCOBKUA (PU3NYECKOTO BUIA MO
(TIIOCKOro KOHTYpa MOCaA0YHOI0 MecTa MOAyJisA). BO3MOXHO HECKOJIBKO pa3HBIX THUIIOB JIEMEHTOB
KOHTYPOB: JINHUH, OKPY>KHOCTH, AYT'H U TeKCT. KOHTYpBl HE UMEIOT 3JEKTPUYECKOT0 Ha3HAUYECHMUS,
OHHU MMEIOT POCTO rpa)uyeckoe Ha3HAYCHHUE.

12.2.3 TekcTOoBble nonsa

DTO TEKCTOBBIE DJIEMEHTHI, aCCOLMUPOBAHHBIE ¢ MOAyJleM. /[Ba W3 HUX 00s3aTeNnbHBI U
BCETJa TMPHUCYTCTBYIOT: TOJSA CChUIKM (Ha TIO3UIIMOHHBIC OOO3HAYEHHWs) W 3HAYEHHNA (THUIIBI
Moaynei). OHu aBTOMaTHuYecKu cuHThiBaloTcs U oOHoBisitorcs PCBNEW, kornma cuuthiBaeTcs
netlist B mporecce 3arpy3ku ¢ainoB momyned as 1uiatel. CCBUIKH 3aMEINAloTCs MOIXOISAIIIMHE
o6o3HaueHussmu dyeMeHToB cxeMbl (Ul, 1C3,...). 3HavyeHHWs UCHOJB3YIOTCA TIPU YIIAKOBKE
9JIEMEHTOB CXEMBbI B MOJYyJH nevyatHoi 1uiathl (47K, 74LS02,...). Moryt ObITh 100aBJIEHBI ApYyTrHe
TIOJIsI; OHM BEYT ce0st TOI00HO TpaaecKoMy TEKCTY.

12.3 3anyck ModEdit n BbiIbop moaynsa ana peaakTupoBaHuA

ModEdit MOXHO 3alTyCTUTh ABYMsI ITyTSMU:

1) HenocpeacTBEeHHO HMKOHKOM sl OCHOBHOM MHCTpyMeHTanbHOW manenu PCBNEW.
DTO0 MO3BOJMT CO37aTh WM MOTUPHUITUPOBATH MOTYJb B OMOIHOTEKE.

2) JIBoWHOW IIEIUOK IO MOy BbI30BeT maHenb CBoiictBa moayJiasi (Module
Properties), koTopas umeer kiaBuiry Pemakrop moaysieii (Goto Module Editor). Ecnu srta
OIIIUST UCIIOJIB3YETCS, MOIYJIb C IUIAThl OyJeT 3arpyKeH B PEOaKTop IUIsi MOAWGMUKAIIUH HITH
COXpaHEHHUS.

12.4 WNHcTpyMeHTanbHaa naHesnb pegakropa moayns

Bri3oB ModEdit oTkpoeT 0kHO, TT0J00HOE CIIeAYIOIEMY:
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12.4.1 lNpaBas naHenb — pegakTupoBaHue Moaynen
@ OTa MHCTpYMEHTaJIbHAasl MaHEb COACPKUT HHCTPYMEHTHI IS
- pa3MelIeHHs TUIOMIA/I0K;
5 B - noOaBeHuUs Tpad@UUeCcKUX PJIEMEHTOB (KOHTYPHBI, TEKCT);
T - IO3UIIMOHUPOBAHUS SIKOPSI (TOUKHU MTPUBS3KHU);
- YIaJICHHS DJIEMEHTOB.
Criettupmaeckue QyHKIH CIETYIONTUE:
o J06aBUTH TUIOIA/IKY.
:L HapucoBaTs cerMeHThl 1 MHOTOYTOJIbHHUKH.

@ HapucoBatb okpyXHOCTH.




92

)

Hapucosats nyru.

JloGaBuTh Tpadudeckuii TeKCT (OISl HE 0OCITY)KUBAIOTCS 3TUM UHCTPYMEHTOM).

[To3uunoHnpoOBaTH IKOPHb MOYJIS.

X & |+

Y,Z[aJ'II/ITI) 3JICMCHTBI.

Hauano koopaunar. Mcnomp3zyeTcst [uisi pa3MelIeHHs KOHTAKTHBIX IUIOIIAJIOK.
Hauano xoopamHat MOXXeT ObITh PacloIOKEHO B 3aJaHHON 001acTH (Kyaa Hy>KHO
MIOMECTHUTH MEPBYIO IUIOMIAKY) U MOCJIE YCTAHOBKH Il1ara CETKH MOYKHO YCTaHOBUTH
MHTEpBaJl KOHTAKTHBIX IUIOIIAJ0K. DTO OYEHb YIPOILAET pa3MELIeHHe KOHTAKTHBIX
TUTOIIAIOK.

12.4.2 JleBas naHenb — onuuu oToOpaxeHUa moayneun

rrew
TEr
reEE
rrEe

3 4% o B

OTU UHCTPYMEHTHI YIPABJIAIOT oniusiMu oToOpakenus B ModEdit

OTH ONIHH AKTUBU3UPYIOTCS, KOrla KJIaBHIIIA Ha)KaTa:

s aw
P
wemw

OTOOpa3uTh CETKY.

TToka3eIBaThH IMOJIAPHBIC KOOPAWHATEI.

Hcrnonp30BaTh B KadeCcTBE €IMHUII MOJIYJS MHUJUTUMETPBl WIM JIOMMBI - mm/inches
(o6HOBNIEHUE: Temeps mm/inches MepeKTIoYaTCs ¢ MTOMOIIBIO ABYX KJIABHIII).

Busupnsrii (Crosshair) kypcop.

OT00pa3uTh MIOLIAJIKY B PEKUME OUEPTAHUSI.

OTOOpa3uT TEKCT B peXKUME OYEPTAHUS.

s
O
T
0

OT0Opa3uTh KOHTYPI MOJYJISl B PeKUME OUepTaHUSI.

12.5 KOHTEeKCTHble MeHHo

HpaBoﬁ KJIaBUIIIEHl MBIIIKH BEI3BIBAIOTCS MCHIO, BUJ KOTOPBIX 3aBHUCHUT OT TOIO, KaKou

3JIEMEHT HaXOUTCS IO KypCOpOM:
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Mocagounoe mecto US (Composant)

B3ATb W NepeMecTTE NOCaa. MECTO

Bribop pabouero cnoa

UeHTp

YBENMUMTE MacuTah
¥MEHBLWWTE MaCWTa0
MepeprcoBath

ABTO MacwTab
Brifop MaowuTaba

Bribop ceTm

JaKpEITE

F4

F1

Ay

B

MepemectuTe

MepeTalluTe

BpawaTte +

BpawaTte —

Ha apyryio cTopoHy

MpaeuTs

¥aanuTe MoAYNE
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KoHTekcTHOE MEHIO JTIA
pEeIaKTUPOBAHUS
MOJYJIEH.




i::] MocagoyHoe mecTo US (Composant)

% B3ATb M NepeMecTHTL NOCAA. MECTo

Brifiop paboyero cnos

LlenTp

YEEMM4MTE MacwTal
YMEHBLIMTL MaCWTE0
MNepepucoBaTe

ABTO MaauTah
Brifiop macwraba

Brifiop ceTku

X PP 000 W

3aKpeITh

KonTakTHas nnowanka [23] (ece megHsie cnon) US

F4

Fi

F2

F3

Home

19

o&, MepemecTuTb

" ‘%’ MepeTawmTe

MpaeuTh

(o
KOoMMpoBaTh TEKYLWME YCTAHOBKK B 3TY KOHT.MA.

KonMpoBaTe KOHT.MA. B TEKYLWE YCTAHOBKM

qu InobansHas nNpasKa KoHT.MA.

& YaanuTte

6

N—-&C0LDE

20 R S L

KoHTekcTHOE MEHIO
IS
pEIaKTUPOBAHUS
TUIOIIAIOK.

MEpEMEcTMTE CErMEHT

|4. :

eAaKTHMpPOBaTh CErMeHT
YAaniTe CcerMeHT

¥YaanuTh BCE o CnoA

E38Tb 1 NepemMecTUTsL Nocad.Mecrto

Brifop pabodero cnoa

UeHTp

VBENMYUTE MacWTah
YMEHBIWWTE MaOWTah
MNepepucosaTe

ABTO MacwTah

Beibop macwraba

P2 000 |ML XA

Brifiop ceTri

*
.
*
¥

X :

SaKpLITh

F4

T

F2

F3

Home

KonrekcTHOE MEHIO
UL
pEIaKTHPOBAHUS
rpaduuecKux
HIIEMEHTOB.

12.6 [Ownanor cBOMCTB MOAYnNA.
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OTOT IUaIor MOXET OBITh BBI3BaH, KOT/Ia KypCcOp HaXOIUTCS B OOJACTH IMOCAJI0YHOTO
MecTa MOJAYJA, MIETYKOM TMPaBOM KJIABUIIM MBIIIKA C MOCIEAYIOIIUM BBIOOPOM (YHKIIUU

IIpaBurs.
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CeoicTea Mmopyns fg|

Hav_—rpnﬁm E'-D

Mons: [

OBosHauErme MsMEHWUTE Mogynb{a) ]

i ' "
5 " MpasuTs ] [ PenakTop Mogynen ]
3Ha4eHWE
| : ATpUBYTHL
|47uF |[ MpasiTe ]
- ! @anmaanD
Bribop CTopoHE! C:) HopManeHo +YCTaHoEneHo
(%) Bepx ) BupTyansHo
C}Huﬁ
MepemelieHe M ABTOPasMELLEHHE
OpreHTauMa @ CeofoaHo
CpreHTaumA () SadukoupoBaHo
C}Hopha.ann
O +90° ABTO NEPEMELLEHKE W PA3MELLEHWE
MosopoT Ha 90% MoeopoT Ha 130°
@® -90° 0 0 0 0 0 10
) 1a0=
Dl'lonmeaTenb J J

OpueHTauqa (war 0,17
| P { ) | JNoKansHoe 3Ha4YeHWE 3330pa MaCcKK;

Ycranoseute 8 0 gna ncnonb3osanna rnobansHoro sHayedns
Mozuuma

X () 33530p BCEX KOHTAKTHEIX NNOLWLS00K ED-UDDD ! AHCAMB
AL : ;
|3'4250 | 3330p MECKMH: [0.0000 J AIME]
rO 3 ; |-0.0000 ="
!4. 7500 ! a30p TpagiEpeTa: | -9.000C | Aol
OTHOCHMTENBHEIN 3330D MACKM: I—EI.IZI | T
[ Ok ] [ OTMEHS ]

Z[I/IaJ'IOF MOET OBITh UCIIOIL30BAH AJIA 3alaHr s OCHOBHBIX ITapaMCTPOB MOIAYJIA.
12.7 Co3pgaHue HOBOro Moayns

E::" 9Ta UKOHKA UCIIOJIB3YCTCA IJIs1 CO3AaHUA HOBOI'O MOIYJIA.

Byner 3ampomieHO MMS HOBOTO MOAYyJAsS (MMs, KOTOpOE HICHTU(QHULIUPYET MOAYIb B
6ubimoreke). TeKCT Takke 00CTYKMBAET CCHUIKH MOJYJISl, KOTOPhIE B KOHEYHOM CUETE 3aMEHSIOTCS
peaibHbIMH MO3ULIMOHHBIMU 0003HaueHusamu (U1, IC3...).

[lepexntounte KOOPAMHATHYIO CETKY B PEXHMM OTCUETA MWILIMMETPOB WIH IIONMOB U
BbIOepuTe mar cetku mo ocu X U ocu Y (komanga Pasmepsi/Ilonb3oBaTesibCKHil mIar ceTku,
Hanpumep, 1.25MM npu MeTpUyYecKoil ceTke).

Hogerit MoTyITb TOTpEOyYET BBO/A:

* KOHTYPOB (M, BO3MOXXHO, TpahiueCcKOro TEKCTA);

* KOHTaKTHBIX TUIOMIA/IOK;

* 3HaueHUS (CKPBITBIA TEKCT, KOTOPBIM INPH HCIOIH30BAHUU 3aMEIIAeTCS HCTHUHHBIM
3HAYCHHUEM ).

AJIbTepHATHBHBII MeTO/.

Korna HOBBIIT MOAYNbh MOXO0K Ha CYIIECTBYIOIIMKA MOIYTh B OMONMOTEKEe WM Ha IUIarte,
MOJKET UCTIOJB30BAThCS AIbTEPHATUBHEIN U 00Jiee OBICTPBII METOJT CO3AaHUSI HOBOTO MOIYJIS:
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*  3arpy3uTe MOXO0KHUM MOAYJIb (‘g , = W ﬂ);

* Moau(pUUUPYHTe mNOJe CCHUIKM C I[EIbl0 TEeHEepallud HOBOTO HACHTU(]HUKATOpA
(umeHn);

* OTPENAKTUPYWUTE U COXPAHHUTE HOBBI MOAYJIb.

12.8 [OoGaBneHue U pegakTUpoBaHME KOHTAKTHbIX NOLWAanokK

Kak Ttonbko Moaymb ObLT CO31aH, IJIOMIAJKA MOTYT OBITh J10OABJICHBI, yIAJECHBI WIIH
MOAUGUIIPOBAHBI.

Moudukanus MmiaomagoK MOXKeT ObITh JIOKAIbHOM, KAacarolelcss TOJIbKO IUIOLIAJKU MOJ
KypCOpOM, WU TI100aJIbHOM, Kacalouleics: BCeX TUIOMAA0K MOYIIS.

12.8.1 [Jo6aBneHne KOHTAKTHOW NJowWanku

Bribepute MHCTpYMEHT ° Ha TPaBOM HMHCTpyMEHTalbHOU maHenu. [lmomaaku moryt
N00aBIATHCS IIETYKOM TI0 BBHIOPAHHOW TIO3WMIIMM JIEBOM KiaBuied Mbimku. WX cBo#cCTBa
npeaomnpeaeneHsl B MeHi0o CBoiictBa koHT.miomaaku (Pad properties). He 3a0ynpre BBecTH
HOoMep Tuiomaaku (pad number).

12.8.2 YcTtaHOBKa CBOMCTB NNOLaAKU

DT0 MOXKHO CAENaTh TPEMS IMyTAMU:

&
® BBI60pOM HHCTPYMCHTA o Ha TOPU30HTAJIbHOU ITAHCIIN,

* IIEIYKOM IO CYHIECTBYIOUIEH IUIOIIAAKE C MOCIEAYIONMM BbIOOpoM PenakTupoBaTth
koHT.11. (Edit Pad). 3aTeM ycTaHOBKH IJI0MIAIKK MOTYT PEAaKTHPOBATHCS;

* IIEJYKOM IO CYyIIECTBYIOLeH Iuiomanake u BbiOopoM KommpoBaTh Tekyme
ycTaHOBKH B 3Ty KOHT.IWI. (Export Pad Settings). B atom ciiyuae reomerpuyeckue
CBOWCTBA BHIOPAHHOM IIONIAIKUA CTAHYT CBOMCTBAMHU ILIOMIAIKU TI0 YMOJYAHHIO.

B nepBbIx AByX ciydasix OyzneT oToOpa)xeHo Cleayrollee OKHO JUaiora:

CROMCTBA HOHT.MAOLLAAKM

Homep koHT.An.: - DopMa KoHT.OM, CpMEHT . KOHT .MM TWn KOHT .10 ¢
| L @ OKpy#HoCTE @ [¥] @ Cranpapt
Vst e rcomT. . - ~ Oosan Oso Osvp
' | O Mpamayr, O -ap° ) Conn
MeOMETPMA KOHTAKTHOM NNOWaaKn: O Tpanews O 180° () NPTH, mexaHiqeckoe
: . n i
MNozun X |0,8750 K0iAMBI thopma oTB.! C o eobopy Cnowm:
MNozuua Y [-0.7500 | Awoirbl @ OxpyorocTe :QP.”EHT- KOHT.MA, _{':!Jar 0,19 MeaHsie cnoi:
(O Osan ;_E' ) Front
S i Back
OTeepcTie X |0.0354 arofiMel O
L ! (¥) Bee MeRHEIE Criou
Otseperie ¥ | Aol OpMEHTALMA NOCAA04HOND MECTa O He neareie cnow
Mosopot: 0.0 TEXHHHECKHE CNOH:
Pasmep X 0.0550 J e CTOpOHa MNaTel:  BepxHss cTopoHa [ AdRes_Front
Pazmep ¥ | | awoiive Sasop: [ Adhes_Back
: : []5aldP_Front
C x| 1 oA YcranosuTe sHauenne B 0
MELEHHE A 10,0000 e [ONA HCNONbL30BAHKA 3Hauennd, obuero Ana nocagowHoro MecTa, [ soldP_Back
T 1 wni rnobaneHoro sHayeHnA ] il
Creweqme Y |0.0000 | i . SflkS_Front
. e 3az0p koHT.AA,: |0.0000 | il [ siks_Back
NensTa ocHoBaHKA LHOKMBI : L Mask_Front
Hanpaenewe MosopoT 0 3asop macas: | 0.0000 | mroiitel Mask_Back
|:| Yeprém
: ! ) 3asop TpadapeTa: |-0.0000 [ AHOMME []Eco1
Onira & wine |0.0000 | aroimMs! T v O
) CITHOCUTEMEHEIA 330D MACHM: E-D.D %o Eie
’ Ok ] [ OTmMeHa
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Oco0oe BHHMaHHME CIEAyeT YACIUTh KOPPEKTHOMY OMNPEIECICHUI0 TEXHOJOTHYECKHX
CJIOEB, Ha KOTOPBIX JaHHAS IUIOMAAKa Oy/IeT pa3MeNIaThes.

B wacTtHOCTH, XOTS JIETKO 337aTh MEHBIC CJIOW, YIIPABICHUE APYTUMHU CIOSIMH (MacKa JUIs
nasiHusi — solder mask, macra ans crmos maiiku — solder paste) Takke BaKHO NMPHU MOATOTOBKE
MIPOM3BOJICTBA TUIATHI U JOKYMEHTAIIHH.

Cenexrop Tun kout.mia. (Pad Type) BkioyaeT aBTOMaTHUECKUI, OOBIYHO JOCTATOYHBIN
BBIOOp HAOOpa CIIOEB COOTBETCTBEHHO THITY TUIOMAAKH. OCHOBHBIMHU THITAMU IIJIOMIAIOK SIBIISTFOTCS
Cranpapt (06b14HbIe, CKBO3HBIE) 1 SMD (m1aHapHsble, /U1 HOBEPXHOCTHOI'O MOHTAXa).

[Tapamerp I'eomeTpusi koHTakTHO# Miomaaku (Pad Size) zamaer pasmepsl obnacTu
MeTaJUTM3allid KOHTaKTHOW miomanku, dopma kourt.mi. (Pad Shape) — dopmy obmactu
MeTainu3anuy, JdeabTa — TpaneuBUIHOCTD IUTOMIAIKH.

lMpumeyaHue 1:

Hus monyneit SMD (moBepxHOCTHO-MOHTHPYeMbIX) Tuia VQFP/PQFP, koTopsie mMer0T
MPSIMOYTOJIbHBIE IUIOHIAJIKK Ha BCEX YEThIpEX CTOPOHAX MOAYJA, M TOPU3OHTANBHBIX, H
BEPTUKAIbHBIX, PEKOMEHIYETCS MCIIOJIb30BaTh TOJBKO OAMH BHUJ IUIOHIAJOK (HaIpuMep,
TOPU30OHTAJIBHBIA TNPSAMOYTOJIbHUK) M pa3MellaTh €ro ¢ pasiauuHol opueHtauued (0 s
rOpU3OHTANIBHBIX U 90 TpasycoB AJs BEpTUKANbHBIX). [ T100aibHOE H3MEHEHHE Pa3MEPOB IJIOIIAJ0K
MOJKET OBITh CJICTIAaHO €AMHCTBEHHOM OTepanue.

lpumeyaHue 2:

[ToBopor Ha -90 wmmm -180 TpeOyercs TONBKO IJIsi TpaNeleuaadbHbIX IUIOMIAI0K,
HCIIOJIb3YEMBIX B MUKPOBOJHOBBIX MOIYJISIX.
IMapameTp cMeleHus:

[Mnomanka 3 umeer cmenienune Y = 15 mils.
IMapametp deabTa (TpanenuuaajibHble MJIOIIAAKH):
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[Tnomaaka 1 umeer napamerp enpraX = 10 mils

12.8.3 YcTaHOBKa 3a30pOB CJ/I0€B MacKU NamMkv U Macku nactbl Nanku

3a30pbl MOTYT OBITh BBHICTABJICHBI HA OJIHOM M3 TPEX YPOBHEH: Ha INI00aIbHOM, Ha YpPOBHE
[I0CAJI0YHOr0 MecTa, Ha ypoBHe Iuiomaaku. PCBNEW wucnonb3yer cHayasia yCTaHOBKM st
IUTIOINAKH, €CJIM T€ HE 3a/1aHbl — TO JUIs IOCAJ0YHOT0 MECTa, ¥, HAKOHELl — INT00aJIbHBIE.

qDopMa MAacKHU IIaliKu IJIOIIAdKH 0OBIYHO OOJIBIIIE CAMOM IJIOIIAdKH. 3HaucHUE 3a30pa 1npu
9TOM ITOJIOKHUTECIIBHO.

dopma MacKH MacThI IJIOMIAIKM OOBIYHO MEHBIIE CAMOM IO IKU. 3HAaYeHUE 3a30pa Ipu
3TOM OTPULIATEIBHO

Jins Macku macThl MalKW 3HA4YE€HUE 3a30pa CKIAAbIBAeTCd U3 JBYX 3HAYCHMI:
(UKCUPOBAHHOTO U NPOLIEHTA OT pa3Mepa MJIOIMAAKH.

YcTaHoBKH YPOBHA IMIOCAAOYHOI'O MCCTaA:

NokansHoe 3HAYEHWE 3330P3 MACKK!
Ycranoenre 8 0 gnA HCNoONb30B8aHAA rnobanbHoro sHaYyeHns

3330p BCEX KOHTSKTHEIX MNOLWLEL0K DDDDD nolAMB
3a30p MaCKH: ED.DDUD DHOIAME
Jasop TpadapeTa: E-n,nnnu | aroimel
OTHOCMTENEHEIM 3830p MackH: f-U-D _ %%

Y CTaHOBKH YPOBHSI KOHTAaKTHOM TIJIOIIA/IKH:

3azop:

Ycranosute svayenne 8 0
ONA HCNONbL30BEaHAA 3HaUeHnA, 00LWEero OQNA NOCAQ0UYHOID MECTa,
wn rnobanbHoro sHaYeHNA

3330p KOHT.MN.: _D-DDDU MBI

&30P MACKM: :D-DDDU | aroimel

3asop TpadapeTa: |-0.0000 | aroiime
OTHOCHMTENEHEIN 33300 MACHM: i{l-D ks

12.9 TeKkcToBble CBOUCTBA MoAyrien

ITo xpaiiHeil Mmepe ecTh JjBa TEKCTOBBIX IMOJIS MOCATOYHBIX MECT: 0003HauYeHue (reference)
1 3HaveHnue (value).

Nx mapameTtps! (aTpudyT, pa3mep, TOIIIUHA, OPUEHTAIIHS], CTUIIb) MOTYT OBITH OOHOBJICHBI.
JIoCTynl K [MaJIOTOBOMY OKHY - C TIOMOIIBIO BBINAJAIONIET0 MEHI0 PegakTHpoBaTh TeKCT
MoOayJeid, JTBOWHBIM KJIMKOM Ha TeKCT, wWid 4epe3 okHO CBoiictBa monyJeit (Footprint
properties).
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CROMCTEA TEKCTa MOCaj.MecTa

Moayne K1 (COMN_3) opuedT 0.0

3raqenme;

[IZOMM_3

Pazmep X (7 Tonwwna (7): Crune

ED'UE'DD |D'D = (E} HopMansHo
Eggﬂgg_f{ i CpyeHTauna O Kypors
00600 | 'S repusonrans

Crewerme nox (3: O sepriscans
ILJ. 3000

Crewermeno ¥ 0 @) pugumei

|-0.3000 ! 5

| (T Hesuaumuli

1210 WHdopmaumnsa ana aBropasmMelleHns moayneun

Ecnu nonp3oBarens 3aX04eT UCIOJIb30BaTh BCE BO3MOXKHOCTH (DYHKIUI aBTOpa3MeLIeHNU,
HEO0XOIMMO OTIPENICHUTH JAOMYCTHMbIE OpUeHTAuU MoayIis (1uanor CBoiicTBa MO ).
ATpubyTEI:
(%) HopManeHo
() HopransHo+Y cTaHOBNEHD

{:} BupTyansHo

MNepemewerre 1 ASTOPasMEWEHWE

{*) CeofionHo
() 3admKoposaHo

ABTO NEPEMELLEHWE W PASMELLEHKE

MNosopoT Ha 20°
0 0 0 g

... B

MosopoT Ha 180°
] 10

OO6b1yHO, TOBOopoT Ha 180 rpamycoB, JOMYyCTHM MAJisi PE3UCTOPOB, HEMOJSIPU30BAHHBIX
KOHJIGHCATOPOB U JIPYTMX CHMMETPHUHBIX 3jeMeHTOB. HekoTopble Monynn (MalleHbKUE
TPaH3UCTOPHI, HATPUMEP) AOMYCKAIOT OBOPOT Ha +/- 90 mmu 180 rpamycos.

Ilo ymom4yaHuio, HOBBIA MOAYNb OyAET MMETh JIOMYCTUMBIA MOBOPOT YCTAHOBJICHHBIM B
HOJIb. DTO MOXET OBITh YPETryJMPOBAHO COMJIACHO CIIEAYIOIIEMY MpaBHiay: 3HaueHue 0 aemaeT
BpalllcHHe HEBO3MOXKHBIM, 10 TMO3BOJSET €ro IMOJHOCThIO, a JIF00Oe MPOMEKYTOYHOE 3HAUCHHE
CO3/1aCT TIPOOJIEMBI ISl BPAIIICHHSI.

Hanpuwmep, pesucrop moxer nmmers paspemenue B 10 mia nmoBopora Ha 180 rpamycos
(HempUHY>XACHHO) W paspemieHue B 5 ans  +/- 90 rpagycoB BpaileHHs (JOIyCTUMOE, HO He
PEKOMEHTyeMOg).

1211 ATpuGyThHI
Br16op arpubyToB clieayronuii:
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ATpHEY TR
@ HopraneHo

{:} HopraneHo+¥CTaHOENEHD

{:} EHpTYyaneEHoD

* HopmauabHo - cTangapTHBIN aTpHOYT.

* HopMajJbHO+YCTaHOBJIEHO TOKAa3bIBAET, YTO MOAYJh JOJDKEH MOSBUTHCA B (aiiie
ABTOMATUYECKOW yCTAaHOBKM KOMIIOHEHT (ISl MallMHBl aBTOMATUYE€CKOW YCTAaHOBKH).
OT1oT aTpulyT MOJIE3€H ISl KOMIIOHEHT ITOBEPXHOCTHOTO MOHTaxa (SMD).

* BupTyajabHO MOKa3bIBAET, YTO KOMIIOHEHT HAMPSAMYIO C(POPMUPOBAH B MPOEKTE IJIATHI.
[Ipumepom OyayT KpaeBble COCAWHUTENM WIA WHAYKTUBHOCTH, CO3JaHHBIC
crenu@UUecKuM BHJIOM JIOPOXKEK (TMOJ00HOE€ MOXKHO BHJIETh Ha MHUKPOBOJIHOBBIX
MOZYJISIX).

12.12 [JoKymeHTUpOBaHue moaynen B oubnuorteke

Ctporo pexkoMeHAyeTcsl JOKYMEHTHPOBATh BHOBb CO3JAaBAaEMble MOIYIH C IIEJIbIO
o0serynTh uX OBICTPOE M aKKypaTHOE ucrpasiieHHne. KTo cnocoOeH BCIOMHHTh MHOTOYHCIICHHBIE
BapHaHThI LIOKOJIEBKU Moyt TO927?

Huanor CBoiicTBa MOAYJIsl IIpEAJIaracT MpoCTOe pelIeHue 3To MpoOIeMbl.
| CeoiicTsa | Hacrpoiiki 30 |

Maona:

OoKyMeHT

Knwo4essie cnosa
|DIL

Qbo3HaYeHue
P2

SHa4eHue
|5UPP23

OH no3Boser:
* BBECTHM CTPOKY KOMMEHTapus (KpaTKOro OMUCAHUS MOJYJIsS);
* 3aJaThb MHOTOYHCIIEHHBIE KJIFOUEBbIE CIIOBA.

Ctpoka KOMMEHTapHsi 0ToOpaXkaeTcst ToToM co cruckoM koMroHeHT B CVPCB u B MeHrO
BbIOOpa Monynst B PCBNEW. KitoueBbie c10Ba MOTYT HCIOJIB30BaThCS JJIsi OOJETYEHUS MOMCKA
MOJIYJIAL.

Hanpumep, nipu 3arpy3ke Moayiis (MHCTPYMEHT od B npaBoii nanenu PCBNEW) moxHO
Brieyatath TekcT "=T0220" B auanor, yto6s1 PCBNEW o0T00pa3un cnucok MoAynei, HMErOIInux
katoueBoe cioso "T0220".

12.13 YnpaBneHue TpexmMepHbIM n3obpaxeHmem Kopnyca

Moaynb MOMKET acCOUMHUpOBAThCs C (DailioMm, coAepaluM TPEeXMEpHOE H300paKeHne
KOpIyca TpEACTaBICHHOTO0 KoMmmoHeHTa. C IeNbI0 acCOIMUPOBATh TakoW ¢aiia ¢ MOIyJeM,
BbIOepute 3aknagky Hacrpoiiku 3D (3D Settings).
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[Tanens onmwmii ciexyronias:

CeoHCTEA MOAY A |z|

Wma 30 obpaza

discretjresistor . wrl

30 MacTah U No3MUMA

MacwTabupoEaHue obpaza:

¥: |0.300000
¥:  0,300000
Z: [0.300000

Crewenne obpasa:

¥: |0,000000
e 10,000000
S | e [ MpocMoTp dopM ]

[ OobaewTte 30 ofbpaz ]

Bpawenue obpaza: [

¥: |0.000000 [ ¥aanuTe 3D obpaz ]
¥:  (0.000000
Z: |0.000000

[ Ok ] [ OTMeHa J

Cnemyet 3a1aTh CIEIYIOIIYIO HHPOPMAIIHIO:

e (aiin, cogepxaumii 3D-mpexacraBnenue Monyis, cosnaerca nporpammon  3D-
monaenupoBanust wings3d B popmare VRML dyepes skcropt komanmoit to vrml. [Tyt
no karanora 3D-popm moaynei, no ymonuanuto, Kicad/modules/package3d. B stom
npumepe ums paiina discret/c_pol.wrl ncnonb3yer npeaonpeaeIeHHbIN MyTh;

* 3amaercs macmrad obpasa 1mo ocsim X, y H z;

* KOppeKuus, Koropas OyIeT NPOBOAMUTHCS MO TOYKE MPHUBSI3KA MOIYJsS, OOBIYHO
HYJIEBOU;

* HayaJbHOE BpAallleHHE B Ipaaycax Mo Kaxaoi ocu (00bIYHO HYJIEBOE).

Ecmu wrl-daiin Obu1 onpeneneH, KOMIMIOHEHT MOKHO YBUIETh B 00bEMHOM BHUJIE:
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B 3D npocmoTp

haiin  HacTpoliki

P H A AR el e 4

d 0.00 dy 0.00 View: 23.0

TpexmepHass Mojenp Kopiyca MOIyJs 3aTeM OyJIeT aBTOMAaTUYECKU MOSBISATHCS Ha
TPEXMEPHOM H300paKeHUH NeyaTHOH miatel, nosrydyaemMoM B PCBNEW ko komanne 3D-Bua.

12.14 CoxpaHeHune Moaysnsa B akTUBHON bubnuoTteke

Komanga coxpanute Momudukanmio ¢aiina akTUBHOW OUOIMOTEKH aKTUBU3UPYETCS

HUKOHKOHN lg Ecnu Moaysns ¢ TeM ke caMbIM MMEHEM (cTapasi BepCHsi) yKe CyIIeCTBYeT, OH OyneT
nepe3arucaH.

HOCKOJILKy BAXXHO JOBEPATH OUOJINOTEUYHBIM MOAYJIAM, CTOUT ABAXKABI IIPOBECPUTH MOAYJIb
Ha BO3MOKHBIE OLIMOKH nepeq €ro COXpaHCHHUEM.

Hepej:[ COXpAaHCHUEM PCKOMCHAYCTCA U3MCHUTL CCBUIKY WJIHW 3HAYCHUC MOIAYJA JIA
O9KBHUBAJICHTHOCTHU 6I/I6J'II/IOT€'~IHOMY HMCHU MOOYJIA.

12.15 CoxpaHeHne Moaynsa B NpoeKTe ne4yaTHoM nnartbl

Ecmu penaktupyeMoe MocaJo4yHOe MECTO MOJIYJS HNPUILIO U3 MPOEKTa MEYaTHOU IUIATHI,

TO C IIOMOIIBIO HHCTPYMGHTaHBHOﬁ KHOIIKHX lj OHO OOHOBJIIETCS U Ha ILIATE.

13 ModView. lNpocmoTp moayneun

13.1 Ha3HaueHwue:

ModView mnpenoctaBUT BaM ~ BO3MOXKHOCTh IPOCMAaTpuBaTh OWMOIMOTEKHM MOCAAOYHBIX MECT.
3amyck ModView #u3 MeHIO pa3MemleHHsl IMOCaZOYHOTO MeCTa JAacT BO3MOXKHOCTH  BbIOOpa
MOCaJI0YHOTO MECTa M €T0 3arpy3ku B peaakrop moayiel (ModEdit) wim B penakTop miathl.
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13.1.1 3anyck ModView :

ModView 3amyckaetcst mpu MOMOIIM HHCTPYMEHTA , WIIA U3 AUaiora 3arpy3kd MOJIyJs.
3arpyaHTh MOaY b @
Lpa:
[ ox J

CMNHCAK, HCTOPKH:

[ MoHCE Mo KAKDHSE0MY CNOEY ]

[ CITMEHE ]

[ CMHEOK, BCEx ]

13.2 'maBHOe OKHO:

M O6z0p GuGAKHoTERH [pin_array]

TEEN R

conneck PIM_ARR&Y-6x1

discret PIMN_ARRAY_2x1

led PIN_ARRAY 747

sockets PIM ARRAY k1

dip_sockets in_array 3 P | N_AR RAY 3 x 2
AR | |pi_oray_:2 —_

divers PN ARRAY Sxl !

libcrs PIN_ARRAY SxZ '

display pin_array _fue ? I

pin_array_gxz2
pin_array_12x2
pin_array_13x2
PIMN_ARRAY_20x2
PIMN_ARRAY_30x2

£ >
PIM_ARRAY _3x2 My Th CMMCKE LENER Znof FKaHT.nn. CTar. MosopoT Moayne 30-thopta
W gt Frank f iy 0.0 pin_array_ 3wz pin_arraypir
Z 15,1545 X 0,000 % -2.540 dx 0,000 dy -2.540 d 2,540 M

[IpocMoTpuTe OUOIMOTEKY U BHIOEPUTE MOIYIb U3 OMOIMOTEYHOTO CIIMCKA C JIEBOI CTOPOHBI.

Ero coneprkaHue moka3bIBaeT CIMCOK, KOTOPBIA MOXET ObITh MUCIIOJIb30BaH JUIsl BEIOOpa MOAYJIS U
€ro 0TOOpakeHHUs.

13.3 WUHcTpymeHTanbHas naHenb ModView :



104

13.3.1 UHCcTpymMeHTanbHaa naHenb :

Ecnu ModView 3amyiien u3 :

W DR @ QR

WJIN 3allylICH U3 Aruajiora 3arpy3sku MOIAYJiA :

Ve o0 @ Qe cls

13.3.2 KomaHab! :

Brei6op aktuBHON OubOmuotrekn (OHa MOXET OBITh TakKe BbIOpaHa W3
JIEBOTO OMOJIMOTEYHOTO CITHCKA).

I
Br160op nocamounoro mecta. (OH MOKeT OBITh Tak)Ke BHIOpaH U3 JICBOTO
[':::] CIIUCKA TTOCAOYHBIX MECT).
:J] Bri6path npenpiayiiee mocaioqvHoe MECTO B CITUCKE.
T

P

L2y

BBI6paTB cIeayromee nmocajo9yHoe MeCTO B CIIMCKE.

Qo QR

Onmuu MacmTaOupOBaHMS.

Oto0paxaercss ToabKO ecan ModView Obl1 3amymieH W3 JuaJjora
3arpy3Ku MOAY.JIsl.

3akpeiBaeT ModView u 3arpyxaer BBIOpaHHOE TOCAJIOYHOE MECTO B
Penaxrop momyneit ModEdit unu Pemakrop miaTer.

14 CcCbINKU

1)  Specctra Design Language Reference, Cadence, 1999
2)  Gerber RS-274X Format User's Guide. Barco Graphics, Rev D, 2001
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15 [llocnecnoBue K pycCKou peaakuuu nepesoaa

KiCAD — cucrema aBTOMaTU3MpOBAaHHOIO MpoekTHpoBaHus mnedatHsix miaat (I1IT) co
cBoOOHOM Jnnier3uer Tuma GPL 1 OTKpBITBIM IPOTpaMMHBIM KOJIOM (Open source).

ITepeBoa pykoBojACTBa Mo peaakTopy npoektoB nedyaTHeix miatr PCBNEW BbeinonHeH Ha
OCHOBE aHIJIOS3BIYHOM BEpPCHM PYKOBOJCTBA U CBEXUX Bazaar-cOOpok mporpamm st
oreparoHHbeIx cucteM Linux u Windows ¢ xoctuarom code.lanchpad.net. B despane 2012 roma
BBITIIEN penu3 bzr-r3258-stable.

B TekcTe ucnonap30BaHbl PUCYHKHU C PYCCKUMU cioBaMu B uHTepgeiice, xotss B PCBNEW
M3HAYaJIbHO YCTAHOBJICH OPUTMHAJIBHBIA AHTJIOSI3BIYHBIN MHTEpdeic 11 nmoiab3oBarens (PUCYHOK
HUXKeE).

B Pcbnew (2012-jan-04 GOST)-stable C:\Program Files\kicad11\share\demos'video\video.brd

dain Mpaeka MpocmoTp PasmecTuTo RpEmyes oM MHCTpYMEHTH! HacTpoika npaswn  Cnpaeka
| | e, i O =
| — g |]:1 BvbinvoTera l[q}\ j et ‘( { Il cuivre (PgDR) N ﬁ@ ‘:; @
i i : CHPEITE MEHEAWED CNOSE i i a1
| Dopowea 8.0 man = % || Mepex.oTB, 35.0 e I || MacwTab 50 |
—— e Y — . caloiid
— ._"__ ____ BuammocTe
= 0
.- Prashr ool Cnoli | OTofpaaTs
Pazmepsl 4 iz ii Il Composant
= % [ Interne_2
i
e ] <% Mo ymomdaHie M Interne 1
e : f ¥ W Cuivre
TOPSAYME KNEBMLM +| =t Engish :i] B Adhes Front
mm ; B ik
B vacpocs 3 I B vpanuyscan \ M Adhes_Back
g M SoldP_Front
| ; : {% = oo ﬁ [0 SaldP_Back
e CoXpaHWTb HacTpoiki ;

: — 5 Silks_Front v
°a : & VcnaHcuil of = =
a0 {i_‘-g g — o M siks_Back

U5 3arpysWTb HaCTPOikK ”
x MopTyransckmi I Mask_Front
ot : @ [ Mask_Back
| I I WTaneaHckMi ._) [ Yeprax
[ a I KommeHTapum
T M Ecol
----- = Mpeueci [ Eco2
H" O KonTyp nnatsl
EEmm CnoseHcruil
— _@
mmm Monbcami K
h Yewcrmi ¢.'
o & Pycoait .'.i.:.:
[ 1@ Kopelicoi
. Chinese simplified
== Catalan
—
 DUECD v
*
KoHT.nn, Mepex.oTs. Cerm VEN ] Lienel Ceazei ® Japanese COE AMHEHR
2233 810 8375 1930 373 1553 - B
Z 50 X 5.,9000 Y 2,9500 dx 5.9000 dy 2,9500 OroiArsl

B sTOM ciyyae pykoBoJcTBO OyzeT BeI3bIBaThes 1o komanie Help/Contents 13 roixoBHoro
meHto nporpammbl PCBNEW (manka wu nucke kicad/doc/help/en). Ilpu pycckos3siaHOM
unrepdeiice PCBNEW oOparaercs 3a momouipio B nanky .../help/ru.

B pabore Haj pyKOBOJICTBOM HCIHOJIb30BANIKUCH He oduumansHeie cObopku KiCAD, a
CHelHaJbHble COOpPKU cHCTeMBbl Juis npuMeHeHus B Poccuu, Moaudukamnust KOTOPhIX BBINOJHEHA
oTedecTBEeHHbIMU Mporpammuctamu u3 rpymmsl KiCAD Developers Team.

Takue cOOpKM TPHCTIOCOOJICHBI I padOTHl C KUPWUIMIICH HE TOJBKO B HHTEepdeiice
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IIPOrPaMMBbl, HO U B MPOEKTE, JIydllle HACTPOCHBI HA OTEUECTBEHHBIE CTAHAAPTHI MPOCKTUPOBAHUS
(Ipyroil BHI TO3WIIMOHHBIX 0003HAUYEHUII KOMIIOHEHTOB, JApyras (opMaTHas paMKa dYepTeikei,
JIOKAJIM30BaHHBIH MHTepdeiic M jJokyMeHTauus H  1p.). OHM MOryT OBITh IOJyYEHbI
CaMOCTOSITENILHO U3 UCXOAHBIX KOJOB Mporpamm (IIpH OINpPEAEICHHBIX HAaBbIKAX), IMOO CKavyaHbl U3
Wnrepner (Hanpumep, c ftp://kicad.r4b.ru/pub/kicad/ ).

B WnTeprnere MOXHO HaiTH TiaBbl wiki-aHIMKIOMEenuH, nmocBsmenabie KiCAD, a Takxe
dbopymbl i pycckosi3buHBIX Toib3oBaTeneil KiICAD, rae oOcyxnaioTcs BOIPOChl TPUMEHEHUS
KiCAD wu paroTcs mojie3Hble CCBUIKU. B 9acTHOCTH, CCHUIKM Ha OMOJHMOTEKH CHUMBOJIOB CXEMHBIX
AJIEMEHTOB U MOJyJIeH MeYaTHBIX AT, a Takke Ha nmocodus mo KiCAD, BeimyIieHHbIE B Y4eOHBIX
3aBEICHUSIX.

B 3akmrouenun cienyer ckaszath, uyTo cucteMa KiCAD — 3To TMHAMUYHO pa3BUBAIOIIASCS
ckBo3Hast CAIIP mist pa3paOoTKu 2JIEKTPUUECKHX CXEM M MEeYaTHBIX IJIaT. Tak, B MOCIEeIHEe BpeMs
MOSBUINCH Takue (YHKIMM, KaK BBIXOJ Ha BHEIIHHWE TMPOrpaMMbl aBTO-TPACCUPOBKU C
untepdericom B3aumoeicTBusa Ha s3pike Specctra DSN (FreeRoute, Electra, TopoR u ap.), Berxon
Ha yepTexxHble mporpamMmel yepe3 ¢popmar Autodesk DXF (LibreCAD, Komnac, AutoCAD u np.),
BBEJICHBI HOBBI BEKTOPHBIH MMPU(PT TEKCTa B IOHUKOAEC M KOMaHIa Ha3HAuYeHHs MPaBUII
IIPOEKTUPOBAHUSA Ul KJIACCOB LiENeH, yaydllieHa padoTa ¢ 3KpaHHBIMU 30HAMU U CIIOSIMH ILIAThI,
yCOBEpULICHCTBOBaHO (popmupoBanue (aitnoB BOM u ap.

Mpsbr  Omaronmapubl  monb3oBaTensiM  KiCAD. Kaxaplii MOXeET MNPUHATH YydYacThe B
YIIYYIICHHH KauyecTBa KoJia, OMOInoTeK KOMIIOHEHTOB, cepuca U nokymeHnTanuu CAITP KiCAD.

Apantanusi JOKyMEHTAIIMM M NPOrpaMMbl Ha
PYCCKMU SI3BIK:

Buxynos 10.H. (CapoB)
®enopymkos A.A.(Mocksa)
[TnsroB U.A. (Taraupor)

Maprt 2012
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