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1 Onucanune dopmara Gerber

1.1 BBepeHue

Jaxe pacrnosnarast MOIHBIMH ITPOTPAMMHBIMU CPEACTBAMHU MPOCKTUPOBAHUS, HEOOXOAUMO
YMETh CO3/1aBath ympasistonmii ¢aiin B Gerber-popmare st moaroToBku (oTormadaoHa IIaTH.
J1Jist 5TOTO TMOJIE3HO 3HATh, YTO COJEPXKUTCA B (aiie s poTo-tuorrepa. Hemononumanme Mexy
nu3aiiHepoM (pa3paboTYMKOM MEeYaTHOMW IJIAThI) U OTEPaTOpoM (POTO-IUIOTTEPA MPUBOAMT K YBEIIH-
YEHUIO TPOIICHTA IJIOXHUX (OTOMIA0TIOHOB MTPH UX MTPOU3BOJICTBE.

KpaTkoe onucaHue choTo-nnorrepa

[lepen yrnyOnenueM B aetanu (aiyioB i GOTO-IUIOTTEPOB KpaTKoe 0OCYXKAEHUE BO3-
MOXHOCTEH (POTO-TUIOTTEPA CHIENAeT MOCIEAYIONIMI MaTepuan Jerde Jyisi MOHUMaHus. Bceskuit
(GOTO-IIOTTEP COCTOUT U3 CEPBOYNPABIISIEMOr0 1O ocAM X-Y €TO0JIa, HA KOTOPOM Pa3MELIAeTCsl Bbl-
COKOKOHTpACTHAas IJIEHKA. VICTOUHMK cBeTa BBICOKOH SIPKOCTU MCIYCKAETCs 4Yepe3 JIMH3Y MOCpe -
CTBOM alepTypHOTO IMCKa U QOKycupyeTcsl Ha IeHKy. KoHTposuiep yCcTpoHCTBa YMCIOBOTO Mpo-
rpammHoro ympasiaenus (UI1Y) doro-muiorrepa npeobpaszyetr koMaHabl si3bika Gerber B cOOTBET-
CTBYIOIIUC JABMIKCHUSA CTOJIA, BPAIICHUA AWCKA alICPTYP U OTKPLITUA 3aTBOPA JIMH3LI.

D LK3HT SCURSE
OPTICS

Pucynoxk 1 — Cxema ¢oro-miorrepa
Korna nuH3a OTKpBIBaeTCs, TO My4OK CBETA YEePE3 alepTypy IKCIOHUPYET 00pa3 anepTypsl
Ha 1ieHKy. Ecau mpu 3ToM cTon mepeMeniaercs, TO Ha IUIEHKY IepefaeTcsl U300pakeHue JTMHUU
WM TIOJIOCHI COOTBETCTBYIOIIEH MIUPUHEL. [{aBasi MOAXOasIIMEe KOMaH bl ISl IEPEIBIKEHUS CTOTIA,
BBIOOpA amepTyphbl 3aCBETKUM W YIPABIICHUS 3aTBOPOM JIMH3BI, MOXXHO CHOPMHPOBATH Ha IUICHKE
m000e n300pakeHue.

Pucynok 2 - Onepanus 3aCBETKU pUCYHKa



1.2 [lpocToTa: ABOUCTBEHHOCTb NpobrnemMbi

HoctouHcTtBoM (hopmata Gerber siBnsieTcst ero mpocTora. TONBKO YeThIpe OCHOBHBIE KO-
MaH/bl TUTIOC JAaHHBIE 0 KoopauHaTax. baza mannbix ympasinsromero Gerber-gaiina nns doTtorma-
O70HA co3JaeTcs Kak MOXHO Oojiee MpPOCTOW M KOMIAKTHOH, TaKk Kak MepBble (HOTO-MAIIMHBI
YOpaBJISUIMCH TIporpamMMaMu Ha miepdosnierte. HeoOxomuMocTh HauOOBIIETO CKaTus 0O0BEMHOMN
UHPOPMALIUU OOBIACHSAIOT MHOTHE IPOOJIEMBI 1aXKe CerOAHAIIHEr0 JHs, KOrjaa 00beM naMsTu U3Me-
psieTcsl B COTHSIX MerabalT BMECTO COTEH OailT.

Ho 3a sty npoctoty Hano minatute. Gerber-gaiiny HepocTaeT BaxxHOM HH(pOpMaIMK, HEOO-
XOJUMOM i 3amycka IuioTrepa. OTCYTCTBYIOLIUE JIaHHBIE MEPENaloTCs OT JU3aiiHEpa OmepaTopy
IUIOTTEPA OTEJIBHO U YacTO SIBJIAIOTCS UCTOUHUKOM omMOOK. Coba3Hy c03/1aBaTh HECTAHAAPTHBIE
pacipeHust TPYJHO MPOTUBOCTOATh. Kakaplii mpou3BOaUTENs (DOTO-IIIOTTEPOB MOJACPKUBACT
6a3oBble Gerber-KkoMaH bl TUIIOC HEKOTOPbIE CHEU(PUUHbIE AJI JaHHOW MallMHbl BO3MOXHOCTU. B
pe3ysbTaTe HEKOTOPhIE BO3MOXKHOCTH, OIMMCAHHBIE B OJJHOM PYKOBOJCTBE, SIBJISIOTCS MPOOJIEMHBI -

MU B IPYT'OM.

1.3 CopepxaHue Gerber-cpanna

Hwxke mpuenen mpocroit Gerber-(aiis, WLTIOCTPUPYIOMIMK CTPYKTYPY W COJEpNKaHUE
sTOrO (pOopMaTa:

G90* 1 Homep B KOHIIE CTpOKM cIipaBa HOCHT

g; 2 ;1 o g WH()OPMAIMOHHBIN XapaKTep W HE SIBISETCS Ya-

C01X0Y0D02* . CTBIO YIPABJISIOIICH IPOrPaMMBbI.

X450Y330D01* o Kaxnasi cTpoka mpencTaBisieT co0oil Ko-
*

éé Z g \ﬁ 8 0po3 s MaHy JJIs yrpaBieHHs (OTO-IUIOTTEpOM, 3aBep-

ok

Y250D03* g IaeMyI0 3BE370UKOi (*).

Yi g 8 Dg g : i . IMToxka3aHsl pa3lUuYHbIE BHIBI KOMaHI -

Y150D o

ROvOD02* 1 UHCTPYKIHiA, HaunHatomuxces ¢ G. D, M, u nas-

MO2* 12 HBIC KOOPJIMHAT X, .

1.4 G-Codes: Co3spaHue HavanbHbIX YCIIOBUUA

Gerber-Bp130BbI GXX-KOMaH]I BBITIOJHAIOT MOATOTOBUTENbHBIE onepaiuu. Kak mpaBuio,
9TH KOJbI UCTIOJB3YIOTCS JJIsl TIOATOTOBKH (POTO-IIOTTEPA K MPOPHCOBKE mabioHa tiatel. Heko-
Topble U3 G-KOJOB SIBIIAIOTCS HanboJjee BaKHBIMH.

1.4.1 G90/G91 — AGContoTHbIE U OTHOCUTESNbHbIE KOOPAUHATDI

Komanna G90 B mepBoii cTpoke cooOIaeT MammHe, YTO0 KOOPAUHATHI JaHHBIX SBIISFOTCS
abcomotHpIMU. Kaxkas mapa KOOpAMHAT OTCYMTHIBAETCS OT Haydaja crosa ¢ koopauHatamu (0,0).
Komanna G91 ycranaBiuBaeT OTHOCUTENBHBIN PEXUM KOOpPJUHAT, Korja rnpeodpazoBanue B abCo-
JIOTHBIE SIBJISIETCS MHKPEMEHTAJIbHBIM, KaXK[ash KOOpJIMHATa M3MEPSETCS] OTHOCUTENIbHO 3HAYCHUS
MPEAbIAYILIEH.

Bl moxere He Berpetuth Komaniny G90 B Gerber-gaiine, Tak Kak pekuM aOCOJIFOTHBIX
KOOp/IMHAT yCTaHABJIMBACTCA IO YMOJYAHUIO U 3Ty KOMaHJy JaBaTh HE 00s3aTeIbHO. XYyKe, eClu
MHOTME€ MHKPEMEHTaIbHbIE 0a3bl IaHHBIX He Mcnob3ytoT komanay G91. Ecnu na nucnnee CAM-
CTaHLMH BBl BUJIUTE CTpPaHHOE M300paxKeHue, MoJg00H0e PUCYHKY 3, TO 3TO MpOoOJeMHas MOIBITKA
yTeHus (aiiia, 3aMMCAHHOTO B MHKPEMEHTAIBHBIX KOOPAMHATAX.

1.4.2 G70/G71 Oronmbl NIM60 MUNNUMETPDI

G70* (cTpoka 2) yka3pIBaeT, YTO MOCIEAYIONINE JaHHBIC OYAYT U3MEPATHCS B JIOMMOBBIX
enununnax. This is another G-code that rarely appears in Gerber files. B CILIA Gerber-¢aiinb! BbIBO-
IaTCA B Mroiimax. B mpyrux crpanax BozmoskeH Gerber-BbIBOJ B AroiiMax win B MuimuMerpax. G71
NEPEeKIII0YaeT AUHHLIBI HA MUJUIUMETPBHI.
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Pucynoxk 3 CneBa: npaBUiIbHOE N300paKeHUE.
CrnpaBa: BblO€p YCTAaHOBJIEH B MHKPEMEHTAIBHBIN PEXKUM, KOT/1a JAHHBIC SIBISIOTCS a0COIIOTHBIMU

1.4.3 BbI6op uHcTpymMeHTa G54

G54, BeIOOp MHCTpYMEHTa, (CTpoKa 3) — KOMaH/1a OOIEro MoJIb30BaHMs, KOTOpasi 3acTaB-
JS€T ILUIOTTEP BPAILATh allepTypHBINA IUCK B MO3ULMIO, 33JaHHYIO B KOMaHJe DXX, HenocpeacTBeH-
HO cienyromueil 3a komanaoi G54. Ecnu Bl He Hanwu G54 B KOHKpETHOM (ailsie — He MaHUKYHTe.
G54 aBnsieTcst HA MHOTUX (OTO-IIJIOTTEPAX JAOMOJHUTEIBHON KOMAaHI0M, HEKOTOPBIE TPOIPaMMBI €€
HE UCMOJB3YIOT, @ (POTO-IJIOTTEP MPH 3TOM IPEAINOIAraeT, YTo PABUIbHBII HHCTPYMEHT BbIOMpA-
etcs uepe3 komanay Dxx (rae xx - ne 01,02,03).

1.5 KomaHgbl pucoBaHusa u 3acBetku (Draw and Flash) D01, D02,
D03

D-kojpl sIBIISIOTCS KOMaHIAMH 11 (OTO-IIIOTTEpa, KOTOPble OOBIYHO BKIIIOYAIOT OYKBY
"D." [lepBbie Tpu D-kona ynpaBisitoT ABMKEHUEM CTOJIA TIO HAIIPABIEHUSAM X-Y:

DO1 (D1): nepemenienre B yKa3aHHYIO TOYKY X-y ¢ OTKPBITBIM 3aTBOPOM 3aCBETKH.

D02 (D2): nepeMenieHre B yKa3aHHYIO TOUKY X-Y C 3aKPbITBIM 3aTBOPOM 3aCBETKH.

D03 (D3): nepemenieHre B yKa3aHHYIO TOUKY X-y C 3aKPbITBIM 3aTBOPOM 3aCBETKH;

3aTeéM KpaTKOBPEMEHHOE OTKPbIBAHHE M 3aKPbIBAHHME 3aTBOPA, U3BECTHOE KaK 3a-
CBETKa BbIOpaHHOM anepTypoil.

DO1 sBnsercs koMaH0#, kotopas “pucyer” nuHuM. D02 sBIsieTcs KOMaHIOM Ha mepemMe-
meHue crona 6e3 skcrno3unuu Ha mieHKy. D01 u D02 cooTBeTCTBYIOT mepeMenieHuto Oymaru Ha
NEPHEBOM IUIOTTEPE C OMYLIEHHBIM UJIH C TOAHATHIM [IEPOM.

D03 sBusercs komangoir 3acBerok ("flash"). Cron ¢doto-mnorrepa mepemermaercs npu
3aKpbITOM 3aTBope JuH3bl. Korja oH MO3MIIMOHUPYETCS B HY)KHbIE KOOPIMHATHI X-Y, 3aTBOP
OTKPBIBAETCSI M 3aKphIBAETCS, OCTABIIsAsA Ha IJICHKE M300pakeHue anepTypbl. Komannga 3acBeTku
spnsieTcss  9()(EeKTUBHBIM  CIIOCOOOM ~ OTOOpaXeHMsT  THICAY  KOHTAaKTHBIX  IUIOIIAJIOK,
INPUCYTCTBYIOLIMX Ha OOJIBIIMHCTBE NE€YATHBIX I1IAT.

Komannsr D01, D02 u D03 crnenytoT 3a nepegaBaeMbiMu JaHHbIMH. Hanpumep, cnenyto-
11ast OCJIeI0BaTEIbHOCTh KOMaH/I:

X0YODO02*

X450Y330D01*

X455Y300D03*
Oynet nepememiath ctoil B no3uuuio 0,0 ¢ 3aKpbITHIM 3aTBOPOM IKCIIO3UIIUH, @ 3aTEM PUCOBATH JIH -
Huto u3 Touku (0,0) B Touky (450,330) ¢ oTKpbITHIM 3aTBOpOM. B Touke (455,300) BhinosiHsAeTCS 3a-
CBETKA TEKYILEH arepTypoi.

1.6 3apaHue no3nuuu aneptyp D10-D999

B otnmuun ot komana D01, D02 u D03 D-xonpl co 3HadeHusamu 10-999 apasrorcs naH-
HBIMH, a He kKoMaHaaMu. OHHM 3a1ar0T anepTyphl WK MO3HMIMK Ha AUCKe (poro-tutoTTepa. PanHue
($OTO-TIIOTTEPHI IPUMEHSITU AUCKH C 24 MO3UIUSMU.

Kaxxnoe rae3no conocrapisieTcsl y4acTKy IJIeHKU. J[MCK Bpalasich, NO3ULUOHUPYET HEOO-
XOAMMYIO anepTypy Ha MyTH CBETOBOro jyda. Tabmuma 1 moka3plBaeT COOTBETCTBHE MExIy D-
KOJaMH U MO3ULUSIMU arlepTyp.



Ta6auua 1. D-kozsl 1 anepTypsl MOKHO BHJIETH, YTO ArepTyphl OTpa-
D-xox  Ilosurms D-KoJI To3mumst OaThIBalOTCSA TociieqoBaTeibHO oT D10 1o
anepTypsl arepTypsl D19. 3arem Bmecto D20/D21 ucnonbs3yrorcst
10 1 20 13 koael D70/D71 nmnst mosunmii 11/12. [lanee
11 2 21 14 0TOOpaxeHue IpOAOKAETCS
12 3 22 15 ot D20 no D29. 3arem Bmecto D30/D31 wmc-
13 4 23 16 NoJB3yIOTCs Koapl D72/D73 s mo3unuin
14 5 24 17 23/24.
15 6 25 18
16 7 26 19 BonpmmHCTBO  POTO-TIIIOTTEPOB U
17 8 27 20 CAM-niporpaMm Mo3BOJISIET BBECTH ONMCAHUE
18 9 28 21 aneptypsl uisi D-kofa U onpeaenuTh CChUIKU
19 10 29 22 Ha IO3ULIMH allepTyp.
70 11 72 23

D-konpl ot 3 10 9 ABISIOTCS cerya-
JU3UPOBAHHBIMU KOMaHAAMH JUIsl yIpaBlie-
HHUS MaIINHOM.

71 12 73 24

1.7 BcnomoraTtenbHble M-koabl

B konue ¢aitna mpl Bungum komanay M02*. M-koasl B Gerber Ha3bIBaroT BCIIOMOTATENb-
HbIMU Kogamu. O6mue M-koaet MO0, MO1 1 M02 ucrosb3yroTcs TOJIBKO B KOHIIE (haiiia i oTpa-
OOTKH pa3HBIX TUIIOB OCTaHOBA IporpaMmsl ("'stop" commands). Otpabotka M02 B Hauane Gerber-
(aiina HEOTHO3HAYHA: WHOT/Ia 3TO MPUMEHSIETCS I TOTO YTOOBI YOeIUThCS, 4TO OTpabOoTKa mpe-
Jblaymiero Qaiina 3akoHueHa, Ho MHorue CAM-mporpaMmbl HTHOPUPYIO Bce, YTO ciaenyeT 3a M02
B HavaJie ympasJstoniero (aiina.

1.8 [OaHHble koopauHat X,Y

Hannsie koopauHaT X,Y cocTaBisitoT c¢yTh Gerber-¢haiina. CrnoXHO BpY4YHYIO OTCIEAUTH
JBIDKEHHUE CTOJIA MPH IeYaTH, Tak Kak B Gerber MpUMEHSAIOTCS HECKOJIBKO TEXHOJOTMM MUHUMU3a-
IIUH KOJIMYecTBa OaTOB HEOOXOAUMBIX JUIsl IIPEJICTABICHHS JaHHbBIX. DTO:

¢ JIOJAaBJICHHEC JIGCSITI/I‘IHOI\/'I TOYKHU B X,y-JaHHBIX;

+ IOJABJICHHUE BEAYILNX WIN 3aMbIKAIOIIUX HYJIEH;

¢ BBIBOJ TOJIBKO N3MEHECHUH B KoOpAuHaTax JaHHBIX.

1.9 lNMopaBneHue AEecCATUYHON TOUYKHU

JlecsiTudaHAs TOUKA SBIAETCS MOJIE3HOM ISl YMCIIa, €CITU BBl 3HAETE, TJIe OHA JOJDKHA OBITh.
Jlecartuunas To4yka Hy)KHa, 4yToOBI 3acTaBUTh cucrtemy UIIY ¢doto-mnorrepa orpabarbiBaTh Ipa-
BIWJIBHYIO TTO3MINIO Ha ctone. OfHA U3 pacTpOCTPaHEHHBIX OIIMOOK, KOTOPYIO JIeNIaeT An3aiHep —
3TO MPEAIOJIOKEHHE, UTO JIHILI0, IPUHUMAIOIIEE ero JaHHbIe, 3HAeT Bce 00 UX gopmare.

Paccmotpum ciienyromue Gerber-koMaHIbI:
X00560Y00320D02*
X00670Y00305D01*
X00700Y00305D01*

Cron nepensuraercs Baoiab X oT 00560 1o 00670 ¢ moMombio nepBsIx AByX komana. Ho
yTto Tipeactasisger coborr 005607 Dto moxker ObITh 5.6 mroitma, 0.56 mroiima, 0.056 arolimMa wiH
naxe 0.0056 mroiima. D10 HazO cCHeLMAIbHO NMPOSACHUTh. Eciu au3aiiHep rOBOPUT BaM, YTO Bbl UMeE-
€Te JIBa IEeJbIX 3HaKa Mepea JEeCATHYHOW TOYKOM M YeThIpe mocie, Bbl 3Haere, 4to yucio 00560
o3Haugaet 0.56 mroiimMa.

lMpasuno 1: Korna Bbl mocbliaete Gerber-gaiii, Bcerna ykaspiBaiiTe ¢opMaT JaHHBIX.
Korna Bel npuaumaere Gerber-gaiin, Bceraa cnpammusaiite o popMaTte JaHHBIX.

Kak moctynuTb, eciam Bam MOCTaBIIMK Hapymi npaswio | u npucnan Bam Gerber-daiin
6e3 nnpopmanuu o popmate qaHHBIX? Bbl paboTaere B HOUHYIO cMeHY, BpeMeHu 23:00 u BaM HyX-
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HO MOJy4uTh TeHKY K 8:00 yTpa. [lenaem jorudeckoe mpeamnoyioxenue. B koopaunarax 5 uudp —
TO €CTh MX CyMMa JIO | IOCJIe TOYKH paBHa msaTH. Hambonee moaxoasmimii KaHIUAaT Ha TOYHOCTh
HAHHBIX — 2.3.

[Touemy? HemHorue neuyaTHbie IUIaThl JUIMHHEE 99 MI0WMOB M HEMHOTHE IJIaThl B HAIU
JIHU M3rOTaBJIMBAIOTCS ¢ TOYHOCTHIO MeHbIer yem 0.001 mroiima. [IpocmoTpuTe 1maTy Ha Bamiei
CAM-crannuu. Ecnu ee pazmep xopoIo nmpocMaTpuBaeTcs (CKaxeMm, paBeH § aroiiMaM) — Bce HOp-
MansHO. Ecim mmata mokazana B pazmepe 80 mroitmoB uiu 0.8 mroiimMa, TO BBl OIMIMOIMCH HA TIOPS -
JIOK B OJTHOM WJIM B IPYTOM HalpaBlIECHUU.

1.10 [lMopaBneHue BeaywMUX U 3aMblKaloLMX HYIEN

Huzaiiaeps! daitioB Gerber He TOJDKHBI OTABIXATh MOCIE YCTPAHCHHS JIECATUYHON TOYKH.
OHM JOKHBI IOCMOTPETh HAa pacleyaTKy M MoAayMmMarh, "UTo XOpoLIero BO BCEX 3TUX JOIOJIHHU-
TeNbHBIX HYJsIX cnepeau? [lonpoOyem oTceub nx. Bl MokeTe CHOKOWHO OTPUCOBBIBATH KOOPIMHA -
ThI, €CJIM CYUTAETE MO3ULMIO AECATUYHON TOUKHU C IIPaBOM CTOPOHBI uucina. "

Het nogaBjieHus ITopaBaenune
HYJIel BeAYLIUX HYJIeHl

X00560Y00320D02* X560Y230D2*
X00670Y00305D01* X670Y305D1*
X00700Y00305D01* X700Y305D1*

be3 nonasnenus Hyneii ucnonb3oBano 48 Gaiit. C mogaBieHneM BeaylIUX Hylel TpeOyeT-
cs1 33 Oaiita JUIs IPEeICTaBICHHS TOW ke MHpopMmaruu. Bo BpemeHa mepQoiieHThl 3T0 OBLIO CyIIe-
CTBEHHOE YMEHBIIICHUE.

B 3aBucumoctu ot JaHHBIX MOXCT OBITh JIydli€e 3aMCHHUTb HMCKIIFOUCHUC BCAYIHUX Hy.]IGfI
Ha I10AaBJICHUEC 3aMBIKAIOIINX.

Het nogaBjieHust IonaBnenue
HYyJIeH BeAYLIUX HYJIeH

X00560Y00320D02* X0056Y0032D2*
X00670Y00305D01* X0067Y00305D1*
X00700Y00305D01* X007Y00305D1*

JUis IpaBWIIBHOW MHTEPIIPETALUK JAHHBIX Bbl TOJDKHBI Ha3BaTh MO3MUIIMIO C JIEBOW CTOPO-
HBI 17151 pa3MeleHus necatuyHoi Touku. Kondys? Jla. Ilepexonum k npasuity 2:

lpasuno 2: Korna Bbl nocbluiaete Gerber-gaiin, Bcerna ykaspiBaiiTe MeTo] MOJAaBJIEHHS
Beayuux/3ambikawiux Hyjaei. Korga el npunumaere Gerber-gaiii, Bceraa cnpamusaiite o
TOM, KaK MOJAABJSIIOTCH BelylIHe/3aMbIKAKOIIME HYJIH.

[TonaBnenue MTUANPYIOMIMX HyJIEH sBiIETCs 0oJiee pacipOCTPaHEHHBIM Ha TPAKTHKE.

1.11 KoopauHaTbl MoganbHbIX AaHHbIX

[Tocne uckiaroueHNUs TECATUYHOM TOYKHU M IOAABJICHUS JIMIIHUX HYJEH Bbl MOXETE MOMY-
MaTh O TOM, 4TO (paiii 6a3pl JaHHBIX OT AW3aliHepa cran ycrnemHsM. Ho sTo eme He Bce. Ilpu-
CTAJIbHBINA B3IV IPOIPAMMUCTA NMOKaKET, YTO HEKOTOPBIE KOOPANHATBI IIOBTOPSIOTCA, KO CTOJI
[IEPEIBUTAECTCS TOJIBKO BIOJIb OAHOU U3 ocer X win Y.

"ITouemy ObI HE 3aMOMHHATH MOCTEAHEE 3HAaUCHUE X WIH Y U BBITIOJHSATH BBIBOJ TOJIBKO
TOT/a, KOTrJa OHO U3MeHUTCs!"

IHonHbIe KOOPAMHATHI MoaajnbHbie KOOPAHHATHI
X560Y230D2* X560Y230D2*
X670Y305D1* X670Y305D1*

X700Y305D1* X700D1*
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[Tonatue o TOM, YTO IJIOTTEP 3aIOMHUHAET MOCJIEAHEE 3HAUCHHE KOOPAUHATHI HAa3bIBACTCS
MOJATbHOCTBI0. OTHCaHNe MMeYaTHOW TUIAThI, UMEIOIIee COTHH IUIOMIAJIOK B PSAY, OTCOPTUPOBAH-
HbIX T0 X win Y, OyAeT MHOTO MEHbIIe, eClH JIMIIHUE (ITOBTOPSAIOLINECS) KOOPAUHATBI UCKIIIO-
yuTh. Tak 4TO KOOPAMHATHI JAaHHBIX BCETa SIBIISIOTCS MOAAIBHBIMU — 3T0 0a3oBoe TpeboBanue. 06
ATOM HE HYXXHO KOTO-TO HHPOPMHUPOBATH, KAXKIbIH (oTo-tuiorrep 1 CAM-cuctema moaaepKuBaroT
MoOJIaJIbHBIE JaHHBIEe. B MpUBeIeHHOM NpuMepe MPUMEHEHUE MOJATBHOCTH B KOOPJMHATAX CIKOHO-
MUIJIO IIpU niepeave 4 OalTa JaHHBIX.

112 MopanbHble KOMaHAbI

MonanbHOCTh XOpOIlla HE TOJIBKO AJIs JaHHBIX, HO U Juid KomaHa. K nmpumepy, Bel umeere
CTPOKHM C KOMaHJaMHM PUCOBaHUs, B KOTOPbIX BHOBb U BHOBB INoBTOpsAeTcs komanga DO1. Ilycts
JeicTBUE ee CoXpaHsieTcs, oKa He BeTpeTtuTes apyras komanaa (D02 or D03), 4ToOb1 3aMeHUTH ee.

D1 ne moganbHass D1 moganbHas [Ipenmnonaraem, uro Bce Gerber-KoMaHIbl
X560Y230D2* X560Y230D2* SBJSIIOTCS MOJAJILHBIMA M JIEUCTBUE KOMAaHEI
X670Y305D1* X670Y305D1* COXpaHsieTcs, M0Ka HE OHO HE MOJAABJIAETCS APYroii
X700D1* X700" KOMAaH/I0i MM OTKIroueHueM. OJIHAaKo, MOTYT BO3-
X730D1* X730 HUKHYTh M HEINTaTHBIE cuTyaruu. Haubonee Kypbes-
X760D1* X760*

Y335D2* Y335D2* HOU siBIsieTCst KoMaHza 3acBeTku DO3.

Hekotopeie Opennbl ¢oro-mnorrepoB He HHTeprnperupytoT D03, kak MonanbHYKO KO-
MmaHzy. OHM nosaratoT yBujeTb D03 B KOHIIE Kax /10 KOMaH bl 3aCBETKU. MBI MOXKEM YBUIETh 3TO
Ha ipuMepe cemeiicTBa ¢oro-miorrepoB MDA's FIRE 9000. dnemn (3acBeTkn), KOTOpbIe 0TOOpa-
xatorcs Bameid CAM-niporpaMMoii, He TOSIBJISIOTCS Ha IuieHKe. [IpoGiema jierko pemiaercst nepe-
BeimyckoM Gerber-daiina ¢ sBHoit D03. Lavenir uMeeT yTuiuTy, KOoTopas JefaeT 3T0, a MHOTHE
CAM-nporpaMmMbl MOXHO CKOH(HUIypupoBaTh ¢ MoOJalbHON Win HemojaibHoil DO03. [pyrum
NOJOOHBIM MCKIIOYEHHEM M3 CTaHIApPTHOW MOJAIIHOCTH SIBJISIFOTCS KOMAaH/bl KPYTOBOM MHTEPIIO-
s G02/G03. Muorue doto-tutoTTepsl Bo3Bpamarores kK GO1 (JinHeiHAas WHTEPIIONAINS) TTOoCIe
G02/G03 (kpyroBast HHTEPIOJISIIHS ).

1.13 KomaHabl BbinosniHeHUus okpyxHocten: G02/G03 n G75

Gerber-¢oTo-1I0TTEpHl MOTYT PUCOBATH IYTH MPH COOTBETCTBYIOUIMX MHCTPYKIHAX. B
MIPOIIJIOM, KOMaH/Ibl KPYTOBOM MHTEPHOJISLIMH PEIKO MPUMEHSIIUCH ITPU IMPOU3BOACTBE MEYATHBIX
wiat. Tenepb ruOkue nevaTHble IUIAThl UCHOJB3YIOT KPUBOJIMHEHHBIE TPAacChl ISl COKpAICHHS
HaANpsDKEHUHM, a BHICOKOCKOPOCTHAS JIOTUKA MCHOJb3YET TJIaJKHE TPACChl Ui YMEHBUICHUS OTpa-
JKEHHBIX CUTHAJIOB. B 3TOM mpuunHa uHTEpeca K uTeHHUIo U 3anucu Gerber-gaHHbBIX C JyTaMH.

OcHoBHO# (hopmart it KpYTOBOW MHTEPIOJISILIUN TAKOB:
GNN XNNNN YNNNN INNNN JNNNN DNN *
[Tpumep: G02X40Y30150J0D01*

I'ne G02 yka3piBaeT Ha BpallleHHE IPOTUB 4acoBoi cTpesiku, GO3 yka3pIBaeT Ha BpallleHHUE
MPOTUB YAaCOBOM CTpEIKU MO cYeTYnKy, a (G75 mo3BoJigeT HApUCOBATh MONHBIN 360-rpagaycoBblii
kpyr. I,J — nonomHuTenbHBIE KOOPAMHATHI, HEOOXOAUMbIE JUIs yKa3zaHus nentpa ayru. G02 uG03
KOMaH/1bl THTEPIPETUPYIOTCS KaK MOJIaIbHbIE.

JlaHHBIE Ul KPYTOBBIX KOMaHJ MOTYT ObITh OrpaHWYEHBI Mpe/elaMu OJTHOTO KBaJpaHTa
Ha CTapbIX MalllMHAX UM MOTYT ONKCHIBATh MOJHbIE OKPYKHOCTH Ha HOBOM 000pY/0BaHUU. 3HaYe -
Hus [,J MeHsI0TCS B 3aBUCHMOCTH OT TOTO SIBJISIFOTCA JIM KOOPJIMHATHI JaHHBIX aOCOJIOTHBIMHU WM
OTHOCUTEIIbHBIMH.



2 OnucaHue ctaHgapta Gerber RS274X

2.1 BBegeHue

Ecan Brl siBnsieTech NPOEKTHPOBIIMKOM IEYATHBIX IUIAT, TO HE MOIJM HE CIbIIIATh O
pacimperHoM s3bike Gerber - RS274X. Tlocnennue Bepcun MHOTMX IpOrpamMM Jjisl pa3BOAKH Iie-
YaTHBIX IIaT mpemnaratoT RS274X, kak onmwmro, 160 uMeroT BbiBoA B opmare RS274X, kak B
Cadence's Allegro.

211 BeHeduc RS274X

RS274X BxmtoyaeT MHOrME KOMaH/Ibl U JEHCTBHSI BBICOKOTO YPOBHS, KOTOPBIE TIO3BOJISIOT
pa3paboTuuky Gerber-JaHHBIX OUY€Hb TOYHO 33/1aBaTh (HOTONEYATh — MHOTO JIy4Ille, YEM 3TO Jelia-
erca ¢opmarom RS274D, KOTOpBIM MO3BOJSET pa3MellaTh KPUTUYECKU BaKHYIO HWH(POPMALHUIO
OTJIENBHO OT (haiiia TaHHBIX.

2.1.2 Yvo npeacraBnser cobom RS274X?

Oto pacmmpenue crangapra RS274D (obmensBectHoro kak Gerber), KOTOpPbIi BKIIIOYAET:
+ BCTPOCHHBIN (hopMmaT, eAUHULIBI U JaHHBIE;

+ BCTPOCHHBIC allepPTYPHI;

+ CpEeICTBa 33/IaHMs MOJIH30BATEIBCKUX alePTYP;

+ KOMaHJbI yIPABIICHUS IICHKOM;

+ BKJIIOYCHHE MHOXECTBA CJIOCB JAHHBIX B OJMH (aiir;

+ CHEUHAIbHBIEC ONPE/IEICHUS I MOJIUTOHOB.

2.1.3 'me HanTn odbmumanbHyo cneuyncpukaumo RS274X?
Crnemudurkanus crangapta RS274X paszpaborana kommnanueir Gerber Systems. ITotom

Gerber Ob11 pHOOpeTeH Oenbruiickoit kommnanueil Barco. Cnenmdukanus HpIHE JOCTYIHA O aJ-
pecy: http://www.barco.com/ets/data/rs274xc.pdf (256K0).

2.2 BcTpoeHHbIN popmaT AaHHbIX B 3aronioBke RS274X

RS274X conepxut dhopmaTtHoe npemioxenue (FS), 3anaromiee kirodeByr0 nHOOpMAIHIO O
TOYHOCTH TPEICTABICHHSI, CIIOCO0E MOJABICHUS HYJEH U peXKUMe TaHHBIX B OJJHOU CTPOKE:
« ¢opmar gaHHBIX (X.y);
 TIOJIaBNieHUE HYyNEH (Beayuux - leading, 3aMbIkaronux - trailing uimm oTcyTCTBYET -

none);
«  pexuM KoopauHaT (aOCOTIOTHBIN MIIM OTHOCUTEIILHBIN).
. A
% FS 9T | (Mh) (Gn) (Ka) (Yb) (Zc) (Dn) (Mn) * %
D

rae:

L = onmyckanue Benymux Hynen

T = omyckaHue 3aMBIKAIOIINX HYJIEH

D = saBHas necaTuyHas Touka (T.€. 0e3 1oaBIeHUs Hyjeil)
A = pexxuM aOCOTIOTHBIX KOOPAUHAT

I = oTHOCHUTENIbHBIE KOOPINHATHI

Nn = yncnoBas MocIe10BaTENbHOCTD, IJIE N — PEIKO UCIOIb3YyEMOE YHUCIO LUdP)
Gn = prepartory Ko GyHKINU (PEIKO HCIIOIB3YETCs)

Xa = ¢opMar BXOIHBIX JAHHBIX (MAKCUMAJIBHO - 5.5)

Yb = ¢popmaTr BXOIHBIX JAHHBIX

Zb = ¢opmMaT BXOAHBIX JAHHBIX (Z UCIOIB3YETCS PEIKO)
Dn = kox pucoBaHus

Mn = BcrioMoOraTeabHbli KO


http://www.barco.com/ets/data/rs274xc.pdf
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2.2.1 MMpumepsbl
%FSLAX24Y24*%

dopmaTHOE MpeayoKeHUe, 3aaroliee MOAaBICHNE BeIyIUX Hylel u ¢opMaT abCOTIOT-
HBIX KoopauHat 2.4

%FSTIX44Y44*%

dopMaTHOE TIPEITIOKECHHE, 3a/1al0IIee MOJABICHUE 3aMBIKAIOIINX HyJIeH u (popmaT OTHO-
CUTENbHBIX KoOpauHaT 4.4

2.2.2 EavHUUbI N3MepeHus

RS274X ¢aiinel MOTYT UCIIOJIB30BaTh B KAYECTBE SAMHHI] M3MEPEHUSI KOOPIUHAT U arep-
Typ JIOWMBI U MUUIAMETpHL. [IpuMepsl 3ananus:

%MOIN*%  3amaHue TIOWMOB

%MOMM*%  3amaHue MIJUTUMETPOB

2.2.3 TMonsapHocTb hoTowabnoHoB

B crapom ¢opmare RS274D npu ynpaieHun (GOTONEdaThio ONepaTop BPYUHYIO BHICTAB-
J5U1 HEOOXOJUMYIO TOJISIPHOCTh MJIEHKH. Eciu omeparop oTBieKcs U 3a0bUI 3TO cAenaTh, TO Balla
IUIEHKU Mpuxouia ¢ omnbkamu. B popmarte RS274X cnenuanbHast komanaa B Havasne (aiina Mo-
KET NHBEPTUPOBATH MOJISPHOCTH BHIBOJA HA IUICHKY.

— 7 ¢ e

%IPPOS*% - mo3utus (cneBa)

%IPNEG*% - neratus (cmpaBa)

He nHamo mytaTh MONspHOCTH mA0JIOHA € MOJSIPHOCTHIO KOHKpeTHOTO cios. [Ipu moctpoe-
HUHM OYCHb CIIOXKHBIX PUCYHKOB BO3MOKHBI KOMOHMHAITMM YaCTHBIX 3aTEMHEHHH M CBETJIBIX O0JIa-
CTEH M MOCIEAYIOIEro N3MEHEHUS TIOJISIPHOCTH 3aCBETKU BCETO mabiIoHa.

2.2.4 3apaHve BCTPOEHHbIX anepTyp
OnaHuM W3 OCHOBHBIX HEIOCTAaTKOB cTapoi RS274D-cnenmdukannu ObIIO 33aaHAe Kax-

JIoi anepTypbl BHE (aiiya TaHHBIX; BMECTO 3TOT0O CIIMCOK anepTyp NnepeaaBalics BpyuHylo Ha Oyma-
re WIK B TEKCTOBOM (haiisie, Kak MoKa3aHO HIKE:

Cnucok anepryp
D-kon dopma Pasmep X Pasmep Y

d10 round 0.010
di1 square 0.030
di2 rect 0.060 0.020
di3 thermal 0.050
d14 oblong 0.060 0.025

HekoTopeie anepTypbl SIBISIOTCS SCHBIMH — KpYyT, KBaJapaT W mOpsMoyroibHuk. Ho ux
YIUIMHEHHBIA U TEPMaJIbHBIN BUJbl MHTEPIIPETUPYIOTCS ONEPaTopoM (OTO-IIIOTTEPA KaK MOKA3aHO

T
234

Basic Thermal --- Rotated Thermal --- Square Thermal

B 274D noctpoenne TOUHOW TepManbHO (OpMBI OBLIO pabOTON omeparopa; JJIsS MOAro-
TOBKHU MTPOU3BOJICTBA IUIAT 3TH YCHJIMS MPU CO3AaHUU PACIIMPEHHBIX CIICHUANTBHBIX anepTyp U 6uo-
JMOTEK UMETH OOJIBIIOE 3HAUCHHE.
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B 274X nake ci0xHbIe allepTyphbl ONUCHIBAIOTCS, UCIIOIb3YsI MAKPOChl, KOTOPbIE CUHTE3H -
pytotes poTo-morrepoM (1 xopomumu nporpammamu CAM-cucremsl) “Ha Jiety”.

Omnpepaesienne 0a30B0i anepTypsbl
RS274x BriItOYaeT HECKOJIBKO CTaHIAPTHBIX amepTyp, KOTOpbIe MOKphIBarOT a0 90 mpo-
[IEHTOB BCEX MCIOIb3yEeMbIX TUIIOB 3aCBETKH ((iemieil):
« Kpyr (circle);
+ TIPAMOYTOJIbHHK (rectangle);
- oBan (obround);
« moyiuroH (polygon).

HpI/I H606XOI[I/IMOCTI/I OHU MOTYT OBITh HCHTPUPOBAHBI U UCIIOJIB30BATLCA C KPYTJIBIMU HUJIN
C IPpAMOYT'OJIbHBIMH JbIpaMH.

CranjapTHas KpyrJjasi aneprypa
%ADD {code}C,{$1}X{$2}X{$3}*%

re:
AD - mpu3Hak omucaHHs anepTypbl
D{code} - d-xonm, koTopoMy 3Ta aneptypa HazHauaercs (10-999)
C - Makpo-omnpeJeseHue 1 Kpyra
$1 - 3Ha4eHHe (B II0iIMaxX UM MM)BHEIIHETO IUaMeTpa
§2 - JIOTIOJIHUTENIbHOE 3HAaYeHHE, 3aJJaeT TUaMeTp OTBEpPCTHSI.
$3 - IOTIOJIHUTENIbHOE 3HAYCHUE, 3a/1aeT, pu Hamuuu $2 u $3, pasmepsl MpsIMOYTOJIBHOTO OT-
BEpCTHSL.
IIpumepsl KPYIJI0il aniepTyphbI
B B c

}— .10 *l 0B
%ADD21C,.100*% (a) xpyr nnamerpom 0.10 g koga D21
%ADD22C,.100X.050*% (b) 0.10 dia circle with 0.05 hole on d22.

%ADD23C,.100X.050X.050*%  (c) 0.10 dia circle with 0.05 square hole on d23
%ADD24C,.100X.050X.025*%  (d) 0.10 dia circle with 0.05 x 0.025 rectangular hole on d24

CranapTHasi NpsIMOYIoJIbHasl anepTypa
%ADD{code! R, {$1} X {$2} X {$3} X {$41*%

rjae:

AD - npusHaK NpeasokKeHUs ONUCAHMS allepTyphbl

D{code} d-kon, koropomy 3Ta aneptypa HazHauaetrcs (10-999) (10-999)

R - TpU3HAK MaKkpoca NpsIMOYTOJIbHUKA

$1 - 3Ha4yeHHe (B AroiiMax WIM MM) JAJIUHBI X-CTOPOHBI IPSMOYTOJIbHUKA

$2 - 3Ha4yeHwue (B AroiiMax WIM MM) BBICOTHI Y -CTOPOHBI PSMOYTOJIbHUKA

$3 - JIOTIOJIHUTENbHOE 3HaU€HHe, IPU HAJTMYMU 33/1aeT IUaMeTp OTBEPCTHS.

$4 - nomonHMTEnbHOE 3HAuYCHHME, 33jaeT, Mpu Hanuuuu $2 u $3, pazmepsl NPSIMOYTOIBHOTO OT-
BEpCTUS.

[Ipo moapoOHOCTH OBajOB M MOJHUIOHOB (KOTOpBIE HE YAacTO HCHOJIB3YIOTCS) CMOTPHTE
Gerber Format Guide, Doc 0000-000-RM-00.
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Maxkpocsl aniepTyp

BONBIIMHCTBO MPUMEHAEMBIX MAaKpPOCOB alepTyp CTPOUTCS aHAIOTWYHBIM IIPOTrPAMMHUPO-
BaHUIO 00pa30M — CIIO’KHBIE anlepTyphl 33/1at0TCsT HAOOPOM MPOCTHIX MPUMUTHBOB. ITO MOIIHAS Xa-
pakrepuctuka RS274X, ncnonp3oBanue KOTOPOH UMEET CBOU IPEMATCTBUSL.

3ameTuM, 4To 274X 1O CyLIECTBY SABJISETCS HAy4HbIM cTaHaapToMm Gerber — ¢oTo-uioTTe-
PBI OT OJHOTO MTPOU3BOJUTEINS MOTYT HOJHOCTBIO HE UUTaTh 274X OT APYroro — Jaxe €ciu OHU pe-
an3yloT 0oJiee MPOCTOe MOAMHOXKECTBO KoMaH[ 274X, TO CII0KHbIE KOMaH/bl, TAKUE KaK anepTyp-
HbIE MaKpOCHI, IPaBUILHO MOTYT HE TpaHCIUpPOBaThcs. bonee Toro, 60IBIIMHCTBO MPUKIATHBIX CH -
CTEM IO MPOEKTUPOBAHUIO ITEYATHBIX IJIAT HE UCIIOJIB3YIOT CIIOKHBIE MAKPOCHI allepTyp.

O,[lHaKO, II04YTH BCCraa HCO6XOI[I/IMBI MaKpOCHI IJId 3alaHUs TCPMAJIbHBIX 6apLepOB — K 110-
CKOJIBKY TCPMAJIbHBIC 6apLepLI OYCHb BAXHBI IJIA IIJIAHOM 3€MJIM U IIUTAHWUA IPUBEACM HeTaHBHBIfI
MMPpUMEP UCII0JIB30BaHUA TCPMAJIbHBIX IIPUMHUTUBOB.

IIpuMUTHBBI MAKPOCOB

MpI1 Ha3BaJIU A3BIK MAKPOCOB MOJOOHBIM SA3BIKY IIPOIPaMMHUPOBAHUS — CII0KHbIE allepTyphl
CTpOATCS U3 OJHON Win 6osee GopM, Ha3bIBAEMbIX TPUMUTHBAMU. J{OCTYIIHBIMHU IPUMUTUBAMH SIB-
JSIOTCS:

Nms Homep Onucanue u

NpUMHUTHBA NpUMHUTHBA KOJIMYeCTBO MapaMeTpPoOB

Circle (1) KpyT

Line Vector (2wmu 20)  mPAMOYTOJBHUK, 33JJaHHBI KOHEUHBIMH TOYKAMH JIISI
IIUPUHBI U TIOBOPOTA, BKJIIOYAsk KBaApaT

Line Center (21) MPSMOYTOJIbHUK, 38JJaHHBINA [IEHTPOM U JJIMHOM,
UIMPUHON U TOBOPOTOM, BKJIFOUAst KBaapaT

Line-Lower Left (22) MPSIMOYTOJIbHHK, 33JTaHHBIH JICBBIM HIDKHUM YTJIOM,
JUIMHOM, IIUPUHON U TIOBOPOTOM

Outline 4) IJIOMIAIh KOHTYPA, 3a/IaHHAas TTapaMH KOOpAUHAT (max
KOJIH4YeCTBO BepiinH 50)

Polygon (5) peryssapHsbli moyuroH ¢ 3-10 ctopoHamu.
3aJ1aeTcsl LIECHTPOM, ONUCAHHBIM TUAMETPOM U
IIOBOPOTOM.

Moire (6) dbopma, 3aaHHAS TIEHTPOM, 3HAUCHUSIMH TOJIITUHBI
OKPYXHOCTH, JIMHBI, TOJIIHUHBI U YIJIa NEPEKPECThS.

Thermal (7) TepMaJbHBIN Oapbep 3a7aETCSl BHEITHUM JTUAMETPOM,
BHYTPEHHUM JAHAMETPOM, TOJIIHUHON MEePEKPEeCThs U
IIOBOPOTOM.

IIpumep aneprypHoro makpoca — TepmasibHblii 0apbep

TepmanbHbIlE Oaphep HACTOJIBKO Ba)KEH, YTO OH TPEICTaBIseT COOOW OJWH TPUMHTHB,
XOTSl U MOXET OBITh MOCTPOEH U3 HECKOIbKHUX.

B <+ C

PN
|

%AMTHERM100%*7,0,0,0.100,0.050,0.025,0.0%%

%ADD32THERM100*% HazHauenne THERM100 d-komy 32
rae:

AM - MAaKpo anepTrypbl

THERM100 — ums makpo

* - MpU3HAK KOHIIA
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7 - IPUMUTHB 7, KOTOPBIN SBJISETCS TEPMATIBHBIM pesibehoM

0,0 - cHauana KOOpJIMHATHI LEHTPA: X,y

0.100 - Tperuii mapametp: BHemHUEN auameTp (solid black see - puc. (a))
0.050 - gerBepTHIii MapaMeTp: BHYTpeHHHI quametp (clear see - puc. (b))
0.025 - mATHIN MapaMeTp: MIKPUHA MepekpecTbs (clear see - puc. (C))

0.0 - mecroit mapaMeTp: MOBOPOT MEPEKPECThS (371eCh HE MTOKA3aH)

2.2.5 MHOXecCTBEeHHbIe criom

JIOBOJIBHO CTaHAAPTHOW MPAKTUKON B MHAYCTPUM MEYaTHBIX IUIAT sBIseTCs (HOpMUpOBa-
HHUC (I)OTOI_Ha6JIOHOB HAa OCHOBC MHOXXCCTBaA Gerber-(paﬁHOB. O,ZLHaKO KOMaH/AbI, BBIIIOJIHACMBIC OIIC-
paropoM (QOTO-TUIOTTEpa BPYUHYIO, CTIOCOOCTBOBAIIM BOZHUKHOBEHHUIO OIIMOOK U HETOYETOB. 3/1€Ch
IMOKa3aHbI IPOBOAUMBIC OIICpAllUU:

Plotting Instructions for XYZ

Film1: top

targets.gbr pos
comp.gbr pos
padmaster.gbr pos
Film2: bottom
targets.gbr pos
sold.gbr pos
padmaster.gbr pos
Film3: vce

vcel.gbr neg
clearance.gbr neg
traces.gbr pos

RS274X Bxmouaer nBe crienuanbhble KoMauabl, %LPD*% u %LPC*%, koTtopsle 1m03BO-
JSIFOT OpPraHU30BaTh JaHHBbIE BHYTpH (paiina mocnoiiHo. C MOMOIIBbI0 HECKOJIBKUX COYETaHWH KO-
Mang LPD/LPC, ckoMOMHUPOBAHHBIX ¢ KOMaH0M cMeHbI nossipHocTu [P (image polarity), moxxHO
JIETKO M OBICTPO MOJIy4yaTh CJIOKHBIE IUIaHBI (IUIOCKOCTH) 3€MJIM U nuTaHus. Ha npumepe Hike Mbl
nokaxxem, kak c¢Bs3Ky LPD/LPC M0XHO TPUMEHHUTH ISl IPOBEACHUS Circuit-Tpacchl Ha TNIOCKOCTH
MUTaHUS.

OCHOBHYIO CJI0KHOCTb IIPU BBIMOJIHEHUH Circuit-Tpacchl Ha MIOCKOCTH MUTAHUS TPEACTaB-
JSIET OYMCTKA MeTaijla BOKPYT TPAacChl M COOTBETCTBYIONIMX KOHTAKTHBIX IuTomanok A u B. B cran-
naptHoM Gerber Tomosiorudeckasi IporpaMMa BBITIOJNHSAET 3aroJIHeHHE 00JIacTH MEeTaJUIM3aluu B
TUTOCKOCTH TIMTAHUS OTACITHHBIME JIMHISIMH 32 HCKIIFOYEHUEM CBOOOIHBIX 30H. B pesynbraTe moiry-
yaeM o4yeHb 00JIbIIoN U HenocayHblil Gerber daiin.

Korna takoit Gerber ¢aiin co3maercs B 274X, MBI MOKEM JUIsI PUCOBAHUS TPACCHI UCTIONb-
3oBath komaHay LPC (clear layer).

G04 Image Parameters ***

%MOIN*%

%FSLAX24Y24*%

%IPNEG*% peBEpPCHPOBAHKE MOSIPHOCTH (hOpMHUPYEMOTO (HOTOIIA0IOHA,
WCKJTIOYasi KOMaH/IbI JJISl METAJUTU3AIMU TUIOCKOCTH MUTaHUS

%ADDI10C,,,*% 3[1ECh MBI 33JIa€M HEKOTOpbIE KPYTJIbIE allepTyphl U TePMaJIbHbII Oapbep

%ADDI11C...*%
%ADDI12C...*%
%AMTHERMAL*...*%
%ADD13THERMAL*%
GO04*
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%LNINTERNAL VCC*% 910 Ham 6a3oBbiii VCC-coii TUIOCKOCTH MUTAHMS, 3a30POB ILIOIIA -
JIOK, TEPMAIBHBIX OApbEPOB M BBIBOAMMOM TPACChI, KOTOPBIE 3a4a0T pedpa TIIaThl U 3a30pbI IS
BHYTPEHHHUX Tpacc.

%LPD*% yka3piBaeT Ha 3aTeMHeHHe IHU(POBHIX MaHHBIX. Ho Tak kak ¢opmupyemas IUIeHKa pe-
BEpCUPYETCS, TO JaHHBIC OYyT CBETIBIMH.

G54D10*

data

data

data

G04 NEW LAYER ***

%LNTRACE VCC*%  ompexaeneHus Ijisi Tpacchl U ABYX IIomaaok A,B

%LPC*% JTaHHbIE 371eCh OyyT CBETJIBIMH (WJIM KOHEL] peBepca).
OnHako, ecv IJICHKa SBIISIETCS HeraTHBHOM, IIM(POBHIEe JaHHBIE HA IUIEHKE OyIyT TECHBI-

MH.

G54D12*

data

data

data

MO2* KOHeI] padoThI

CepI/Ifl PUCYHKOB HMIKEC IMOKA3bIBACT KaK JICTKO MOXKCT OBITH HapuCOBaH ILIaH 3CMIJIH,
Tpacca Ha TUIaHe 3€MJIM Pa3MEeIaeTCs M BBIYMTACTCS, & KOHEUHOE M300paKEHUE 3aTEM PEBEPCH-
pyercsi.

Hannsie Internal VCC. 3amerum
OoJbIIKe TUIOMIAKK B TOukax A,B
Y TIOJTyYUM 3230 ISl TPacchl.
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Buyrpennue TRACE-
‘@ nansuble. Iloka cron

onpeaeneH kak LPC,
OH OyJeT BBIYUTATHCS
u3

IJ1aHa JaHHBIX
INTERNAL_VCC.

oy 3aremnenue cinoa  VCC

:; :} o0 ® B had CIIMTO C OCBETJICHHUEM CJIOS

Fre

TRACE, a 1o 3Toro n3MmeHe-
HA MOJISIPHOCTb.

o ® . Py

\F

A ®® ® G

FrY

3aremuenue ciaoa VCC
CIINTO C OCBETIIEHHEM
ciost TRACE u ¢ mo-
cneayonien CMEHOH
MOJIIPHOCTH.

2.2.6 G36/G37 NMNonuroHsbl

Komanna G36/G37 3anuBku monuroHoB u3 cnenudukanumun RS274X monaep)kuBaroTcs
TOJIBKO HOBBIMH (hoTo-oTTepamu Gerber. OmHako OHA SBISICTCS OYEHH MOIIHOW KOMaHIOW W B
Oynyiem OyneT IUPOKO NMPUMEHSATHCS ISl ONMCAHUS CIIOKHBIX JJAHHBIX YacTO CBS3aHHBIX C MHU-
Kkpocxemamu Oosnbioi naterpanuu, RF, CBY u aHanoroBsiMu ycTpoiicTBamH.

Korna ¢oro-rutorrep BuanT komanxy G36*, oH TyT e U3MEHSIET PeXHUM padOTHI — IOCTe
HEE OH UTHOPUPYET BCE allepTypPHBIE YCTAHOBKU U UHTEPIPETUPYET KaXKAYH0 KOMaHAYy PUCOBaHMS,
Kak pedpo 3anonHsemoro nonurona. [Ipunoxenue, coznatomee Gerber-aiin, moxet GpopmupoBaTh
TOJIbKO KOHTYp IOJIUTOHA.
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IIpumep ucnoan3oBanusa G36/G37

G04 G36/G37 Polygon Example ***
%MOIN*%

%FSLAX24Y24*%

%IPPOS*%

%ADD10C,,,*% 3/1€Ch MBI 33J1a€M HEKOTOPBIE allepTyphl
%ADDI1C...*%
%ADDI12C...*%

GO04*

%LPD*%

G54D10* BbIOOp D10

GO1*

G36* MIEPEKITIOUCHUS B PEKUM 3aJIUBKHU TToyiuroHa. J{namerp u ¢opma D10 nanee
HE UMEET 3HAYECHUS.

X123Y123D02* MEepEMEIICHUE B HAYAJIbHYIO TOUYKY C MTOAHSATHIM HHCTPYMEHTOM

X234D01* pucoBaHue JUHUU (pedpa)

Y456D01* pucoBaHue JUHUH (pedpa)

X234DO01* pucoBanue auHUU (pedpa)

Y123DO1* pucoBaHue JTUHUHU (pedpa) B HAYAIbHYIO TOUKY

G37* KOHEI[ peXK1UMa MOJIUTOHA.

ARTWORK CONVERSION SOFTWARE. INC. Company Profile
417 Ingalls St., Santa Cruz, CA 95060 Tel (831) 426-6163 Fax 426-2824 email:
info@artwork.com



mailto:webmaster@artwork.com
file:///D:/profile.htm
file:///D:/profile.htm
http://www.artwork.com/index.htm

3 ®dopmart oTBepcTU Ana ceeprieHusa Excellon
B cucreme KiCAD ans onucanusi OTBEpCTUH B MEUYaTHBIX IUIaTax MpuUMeHseTcs (opmar
Excellon (IPC-NC-349, "Computer Numerical Control for Drillers and Routers").
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% Rewind and Stop

X#Y# Move and Drill

T# Tool Selection

M30 End of Program

MO0 End of Program

M25 Beginning of Pattern

M31 Beginning of Pattern

MO1 End of Pattern

MO2 X#Y# Repeat Pattern
RAMO2X#YH# Multiple Repeat Pattern
MO2 X#Y# M70 Swap Axis

MO2 X#Y# M80 Mirror Image X Axis
MO2 X#Y# M90 Mirror Image Y Axis
MO8 End of Step and Repeat

N# Block Sequence Number

/ Block Delete

RAXH#Y# Repeat Hole

GO05, G81 Select Drill Mode

G90 Absolute Mode

GI1 Incremental Mode

G92 X#Y# Set Zero

G93 X#YH# Set Zero

M48 Program Header to first "%"
M47 Operator Message CRT Display
M71 Metric Mode

M72 English-Imperial Mode

Snn Spindle Speed (RPM)

Fnn Z axis feed speed (IPM)

CrapT (mepeMoTKa) u CTom
[Tepemerienune u cBepiIeHHE
Br16op unctpymenrta

Komner nporpammbl

Konern nporpammsl

Hauvano mabnona

Hauvano mabnona

Komner mab6nona

[ToBTOpEeHHE MO MabIOHY
MHorokpaTHoe NOBTOPEHHUE I10 MIa0I0HY
Cwmena ocelt

3epKanbHOE OTPAKEHUE MO OCH X
3epKaibHOE OTPAKEHUE 10 OCH Y
Kownery mara u moBTopa

Howmep nmocnenoBarenpHOTO 010K
V nanenue 0;10Ka

IToBTOpEHME OTBEpCTUS

Br160p pexnma cBepiieHus

Pexum abCOMOTHBIX KOOPAUHAT
PexxuM OTHOCHTENBHBIX KOOPIUHAT
VYcraHoBka Hys

VYcraHoBKa HyJIs

3aroJIoBOK pOrpaMmbl
Coo0rieHue onepaTopy Ha AUCILICH
Metpudeckuil pexxum

JIFOIMOBBIN pEKUM

CKOpOCTh HMIMUH/ENS CTaHKa
CKOpOCTh MOJIAYM MO OCU Z

Excellon ¢opmar no npupozae noxox Ha ¢popmar Gerber. OcHOBHas pa3HHUIlAa — B yIpaB-
JSOIMUX Konax. Daii cBepeHUsT 0OBIYHO COACPKUT MEPEUYHU MHCTPYMEHTOB (cBepn T#) ¢ pa3me-
pamu u koopauHatel X/Y s ceepienus. B KiCAD, kak u Bo mHorux apyrux ECAD-cucremax,
CIHCOK MHCTPYMEHTOB BbIHOCHTCA B Hayasio DRL-gaiina. KoopanHatel HaYMHAIOTCS CTPOKOM ¢

cuMBOJIOM % U

3aKaH4YMBalOTCs cTpokoi M30.

MakcuMmanbHas UTHHA O0JIOKa JaHHBIX cBepiieHus — 100 cuMBoIOB. MakcuManbsHbI (Hop-
MaT TOYHOCTH JNaHHBIX 2.4. [loanep:xuBaroTCs aHIIIMHACKAs U METpUYECKask CUCTEMbl KOOPAMHAT B
abCOIFOTHOM M OTHOCHUTEIHHOM PEKUMAaX MPEACTABICHUS JaHHBIX, C BEAYIIUMHU WIH C 3aMBIKAIO -

MU HYJISIMUA.
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4 [lporpamma GerbView

4.1 UNHTepdenc nporpammbl GerbView

gerbview (2012-jan-04 GOS

dalin HacTpoliky PasHoe Cnpaeka

ﬂ GERBER -ceigms ;TT_,__;‘ Q G)\ 0 [q)‘ D Cnoti 3 v :C-noliﬁéHE MCMONL3YETCA
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) : ik | G| s "m}'rn;»'r mvwr'rmvmm'rm"-mql + M Croii 2 |
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] 1) u:.- m»_:m H:._bl'r v n:»—r.-:: - f O croii 3 |

& ] ] = [ TR T Wy __n:m @y -Cngﬁql
delbobabddddd S '-':-“:*'_:: :222:: :
' - i Ocnoit 7 |

M Croin & |
B Cnoit 9 |
I Croii 10|
B Croit 11|
M Cnoit 12|

o : g
ALE IR a0 I Croii 13|

o 4
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i
P o | ‘
::m'rm?m v g il ey i M Croii 18|
O Cnoii 19|
Ml Croii 20|
B Croii 21|
B Cnoit 22|
B Cnoii 23|

P iy T P g o o

mwr Wy oy oMy oy Di! n:nTn:n oy
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T. = M Croit 24|

Y F 'tff."- 2 O Croit 25|
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- b& ﬁi o m;i— M, Y M Cnoii 2?' V_

e ' £ 3

50 X 6.8500 Y 3.2000 dx 5.8500 dy 3.2000 Oroiimel
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4.2 MeHo “Dann’

Meno Paisl CciayXUT IS 3arpy3Ku
¢aitnoB  Gerber-gaHHBIX B IpOTpaMMmy

Gerbview.
B gerbview (2012-jan-04 GOST)-stable MosxHo 3arpy3uth HOBbIH Gerber-aiin
=Ll HacTpoik PasHoe  Cnpaska BMECTO CTAporo IO KOMaHIC 33pr3I/ITb
SERBER ; Gerber ¢aiinn nim Heckonbko Gerber-gaiinos
SarpyauTe Gerber dain
HA COCEHHE CIIOU.
: SarpyanTe daitn ceepnoskin EXCELLON Tlo KOMaH/€E 3arpy3HTb (baﬁﬂ
CBEPJIOBKH EXCELLON BBITIOJIHSAETCS
b 3arpysuTe Dwoael o o
- BM3yallbHBIH ~ KOHTposib  DRL-daitioB  mis
& OTKPLITE HeAABHNI daiin Gerber ¥ CBEpJICHMs OTBEpPCTUH B IIaTax B Qopmare
3 Excellon.
OTKPEITE HEgaBHUE dalinsl CBEpNoBKK 4
[Io komanne O4YHCTHTB BCe MOXXHO
U —— CTEPETH BCE COMIEPKUMOE IKPaHa.

Komanga  Dxcmopr B pcbnew
IIO3BOJIACT BBCCTHU CJIOM JOAHHBIX B (bopMaTe

3] SwcnopT B Pcbnew N z
Gerber unmu Excellon B ¢aitn npoekra neyatHoi

() revars wiatel (B BRD-daiin) g  rpaduyeckoro
penaktopa PCBNEW.
W] Eeon Komanga Ileyarh mO3BOJSET 3a1aTh

IapaMeTpsl CTPAHULIBI, BBIIIOJIHUTH IPOCMOTP U
Ie4YaTh OTKPBITBIX CJIOEB MPOBOJSILETO PUCYHKA
IaTel Ha IUIOTTEpe MWIM  (poTo-moTTepe,
MOJIKJIFOYEHHOMY K KOMIIBIOTEPY, WK B (haiiil.

=
o
&
v
X

et Mpuanu3. MaouTab MapamMeTphi:

I e () no pasMepy cTpaHMLEl [ 3epranso
o - :
Acroiz  [cnize  OMaawra605
|»| Croii 3 | _|Cnoid 19 () Macwraf 0.7 PesiM NeEYaTH
¥ | Cnoi 4 Cnoi 20
Clorons  [omoszn  OMpwbmis mecurab 1 Oser | Napaverpel crpatie |
| cnois [ cnoi 22 : (¥} Yepro-Henei
| |Croit 7 |_|Cnoia 23 MpocMaTp
Tlcnoiis [ Cnoii 24 O Macura 1.4 [ ]
Tlcneiis  [cnoizs O Macwrab 2
|| Cnoii 10 || Cnoit 26 () Macwrab 3 l MNevats ]
| | Cnoid 11 || Cnoia 27
| |Cnoft 12 |_|Cnoi 23 O Macwrat 4 l 3aKpEITE ]
| _|Croii 13 | |Cnoia 29
| |Croit 14 [ |Cnoit 30 Yor. Macu, no X i
| |Croit 15 [ |Cnoi 31 | 1.000000 [
[lcnei1e  [lCroitzz :

¥er macau, no Y

[1.000000 i

4.3 Hactpounku nporpammbl GerbView
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@Oynxius HacTpoliku mo3BoisieT 3ajath pacmupenus ais ¢aiinoB B popmate Gerber RS-
274X (nmo ymomuanuto, PHO) mns poromabdmona tmarel, NC-Drill (mo ymomuanuto, DRL) mis
oTtBepcTHi Tatkl ¥ B popmare PEN st daitna D-ko1oB anepTyp 3acBETKH.

PazHoe CnpaBka
f" CKpbITe MEHEAWED CNOEE l:

iy

¥
S TapaMeTpbl

‘ﬁ Azbik 4

TOPAYME KNEBMLLIA 4

Cil

MOXHO TaKke YHOpaBJIATH HAJIMYUCM HaA 3KpaHC MCHCEIKEpa CJIOCB, C IIOMOUIIBKO KOTOPOTI'O
BO3MOJXHO 3a4aTb LBCT MJIA KaXXIO0ro CJIOA 3arpy’KCHHBIX JAHHBIX WJIU OTKJIFOUHMTh/BKIIOUHUTH HX
0T06pa)KeHI/IC, OIIPCACIINTD I'OpAYUC KIIaBUIIIHU y,I[O6HBIe JJIA IIOJIB30BaTCJIIsA.

o CnWCoK TEKYLLUMK KNSBHLL

-]
PegakTop ropaYqy Knasuw

{% 3KE|'IEI|:IT FoOpAYAX KNaskLLK|

o |

=
< MNOPT KOHDMMYDELWN FOpAYMX KNasHLW
|’

Takxe BO3MOXHO OINpPENEIUTh NapaMeTpbl €IUHUL (MM WU 10WMbI) U TouHOCTH (fmt: 2.3
win 3.4) npencraBieHus naHHbIX (koManna Ilapamertpsnl), 3agaTh mapameTpbl rpaduU4ecKkoro
IIPOCMOTpA 3JIEMEHTOB TONOJIOIMH ME€YaTHON IUIAaThl (IIPOBOAHMKOB, IJIOLIAJI0K U MHOTOYTOJIbHBIX

30H) B 3aIllOJIHCHHOM WJIM B KOHTYpHOM BHje (komanna Iloka3aTs), 3a1aTh sI3bIK 119 HHTEpderica
nporpaMmsl (koManaa SI3bIK).

4.4 ®dyHKkuma “PasHoe”

(-DYHKHI/IH Pa3Hoe 1mo3BOJISIST BBIBECTH MOJHBIM CIIMCOK D-KOI[OB, IIOKa3aThb TCEKCTOBOC

COJICPKMMOE BBEIECHHOTO (aiiyia WiIu yIamuTh YKa3aHHBIN CIIOM JaHHBIX, OYMCTHDb TEKYIIUH CIIOH
WM BBIOPATh TEKCTOBBIN peaKTop.

@ Crmcok D-«onos

. MokazaTe cogepxuMos balina

g2l

i £
_.‘1- OYUCTHTE CnowM

» w
TeKCTOBBIA pEASKTOD
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4.5 [pyrve anemeHTbl ynpasneHus GerbView

Bepxwusisi nuHelKa (QYHKIIMOHAIBHBIX KHOMOK mporpammbl Gerbview BBITISAWT TaKuM

obOpazoM:

AE T e Qo QEw: Sfrcmmarn W[

31mech pacIioyioKeHbI WKOHKH ISl OTKPBITHS, CTHPAHUS W TedyaTH (DailyioB MaHHBIX, IS
yIpaBiIeHUs] KapTUHKOM Ha dKpaHe, A BbHIOOpa CIIOEB U MHCTPYMEHTOB, MHAMKAIMU (dopmaTa

JAHHBIX.

(A}
Xl
ey
ey

SmmwBOL % T E|ERR

JleBass BepTUKalbHAs JMHEWKA KHOMOK CIYXHUT IS 3aJaHUA
OTO6pa)K€HI/I$I CCTKHU, TUIIA CHUCTEMbI KOOpPAWHAT W CAWHUL HU3MCPCHHA
JAHHBIX, BBIOOpAa TOYKM OTCUETa, CIOCO0a OTOOpaKeHHWs Ha JKpaH
OCHOBHBIX 3JICMCHTOB  TOIIOJOTMYCCKOI0 pPHUCYHKaA ne4yaTHON ILIaThl
(KOHTaKTHBIX TUIOIIAA0K, IPOBOJHUKOB U 30H) — C 3aJIMBKOW WJIM KOHTYPHO.

Crnenyroriasi KHOTIKa CIY>KUT JJIsi YIIPaBICHUS BBIBOAOM IU(POBBIX
o06o3nauenuii D-kos10B anepTyp.

BxmrogaeT — BBIKITIOYAET CCTKY.

Brutouaetr — BBIKITIOYAET OTOOpaKEHUE TOJSIPHBIX KOOPAUHAT.

Br160op enuHui n3MepeHus.

Br160op dopmbl Kypcopa

Br160p pexnMa 0ToOpakeHUs] KOHTaKTHBIX IUIOL[A0K (KOHTYPHBIM pPEeXUM
BKJTFOYUTH / BBIKITFOYUTH)

Beibop pexuma oTOOpaxkeHHsT NPOBOIAHUKOB (KOHTYpHBII  pexuM
BKITIOYHTH / BHIKJIFOUHTB )

Breibop pexnma oTOOpakeHUS 30H  (KOHTYPHBIM pPEXHM BKIIOYHUTH /
BBIKJTIOUHTD)

[Toka3zats / ckpbITh LUGPOBBIE 0003HaYeHHS D-KO0B anepTyp.
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Pexxumbl mokasa ciioes Gerbview.

S e m

[TokazaTk / CKpBITH MEHEIKED CIIOEB.

4.5.1 MeHemxep cioeB

BHaHMOCTE

Cnoit | OTobpakaTh

+ [l Cnoii 1 ol

p M Cnoii 2
[ Cnoit 3
B Croi 4
M Cnoii 5
W Croii 6
[ Croi 7
M Cnoii 8
B Croit 9
M Croit 10[v]
H Croii 11[¥]
B Croit 12[+]

4.5.2 Pe:xxumbl nmokasa Gerber ciioeB

MeHekep c10eB UMEET JBa HA3HAYECHUS:
- BriOop akTuBHOTO CI0st
- Tloka3aTb/CKpBITh CIOM.

AKTUBHBIM SBJISIETCSI CJIOM, KOTOPBIM pUCYETCS
nocye ocTalbHbIX cioeB. Korma sarpyxaercs
HOBBII (paily, aKTHBHBI CIIOM CTAHOBUTCS
OTpa0OTaHHBIM (HOBBIC JIAHHBIC 3aMEHSIOT
HpebIAyIINe JaHHbIE).

IIpumeuanue:

- JleBplii KIMK Ha CTPOKE: BHIOPATH
AKTUBHBIN CIION.

- IlpaBwiii kUK Ha MeHemxkepe CIIOEB:
MOKa3aTh/ CKPBITh BCE CIIOU.

+  CpenHuil KJIMK Ha OKOLIKE LIBETa: BHIOOP
L(BETA CIIOS.

Pexum «HeoOpaOoTaHHBII.

PUCYIOTCA B IOPAAKE UX 3arpy3KH.

# | AKTHBHBIA CJIOM PHCYETCs IOCIICAHNM.

HapHuCOBaHHOM CJIOC.

Kaxnprit gerber ¢aiin n kaxapiii seMenT B ¢aiinax,

Korga gerber (aiinibl ”MEIOT HEraTUBHBIE 3JIEMEHTHI
(HapHcOBaHBI YEpHBIM)  HCKakeHUs (apTedakThl)
CTaHOBSTCA  BUIAMNMBIMH  Ha  KaXKAOM,  yiKe

Pexum «IlakeTHBIN»

Kaxnpiii gerber ¢aiin pucyercs B nopsiake 3arpy3ku
(aitnoB. AKTUBHBIN CIIOW PUCYETCS] MEJICHHO.

Korna B gerber ¢aiinax ectb HeraTUBHBIE 3JIEMEHTHI
(HapucoOBaHbl YEPHBIM), UCKAXKEHUM Ha KaKJIOM, yKe
HapUCOBAHHOM CJIO€ HET, IMOTOMY 4YTO 3TOT PEXHUM
pHUCyeT Kax/blii (aiin B JOKanbHbIM Oydep a0 Toro,
KaK BBIBECTH €ro Ha dKpaH. HeratnBHbIC 37eMEHTHI
HE CO3/al0T MTOMEX.
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- IIpo3paunslii pexum

4.5.3 Bausinue nopsiika Boi0opa cj1osl Ha M300pakeHue

OTo BIMsHUE HAOIIOaeTCsI TOJIBKO B peskuMax «HeobpaboTanubiity u «IlakeTHBIN.

| BagumocTe

Cnoil | OTobpaxats

¥ B Croii 1 A
+ W Croii 2
Ecnoit 3 []
M croii4 []
M Cnoii 5
Wl Croii 6
3 Cnoit 7
: Lo Cnoit 1 (3eneHblif cii0H) HapuCOBaH
M Croit 10[¥] IocJie cyios 2
W Croii 11[¥]
[ Croii 12[¥]
M Cnoii 13[V]
M Cnoii 14[V]
[ Cnoii 15[¥]
W Croit 16
M Cnoii 17[¥]
M Croit 18
= Cnoit 19
b W Croit 20

BUAWMOCTE

Cnoit | OTobpakaTb

+ I Croii 1 ~
M Croit 2
Ocmoid [
B croit4 [
M Crioii 5
M Croii 6
O Croi 7
I crovs Croii 2 (cuHMil €J10ii) HAPUCOBAH MOCIIE
[ Crioit 9
M Croii 10[V] CJ104 1
B Croit 11[v]
B Croit 12[¥]
Il Croit 13
W Croit 14[¥]
[ Cnoit 15[¥]
M Croii 16
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3akpalieHHOe U KOHT YPHOC M300paKEHUE IIEMEHTOB PUCYHKA ILJIAThI.

B Qaiin: C:\Program Files\kicad11\share\demos\video\video-Composant.gtl

daiin  HacTpolk PasHoe CnpaBka
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