KOHCTPYKTOPCKWUE PELLEHUA

HioaHCbl MCNOJIb30BaHUA
MeToAaa o6paTHOro BbiCBep/iMBaHUS
npu paspaboTke rne4yaTHbIX nJaT
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Bce MBI 3HaeM, YTO TaKOe CKBO3HOe ITePEeX0JHOe OTBEPCTHE (Via), Iiyxoe OTBEPCTHE,
TO €CTh HeCKBO3HOE OTBEPCTHE MeXKAY BHEIITHUM CJIOEM U OOHHUM UJIN HEeCKOJIbKUMU
BHyTpeHHHMH (blind via), cyierroe oTBepCcTHE, He HMeIOIIee BBIXOZA HA BHEIIHHE
cnou (buried via), MHKpooTBepcTHe (Uvia) — TaKHEe OTBEPCTHS CBEPJISTCS JIa3epoM
MeKIY COCeAHUMU CJIOSIMU, IIPUMEHSIOTCS B IIJIaTax BBICOKOM IIJIOTHOCTH. BOT KaKkoe
Pa3HOO6pa3re MHCTPYMEHTOB UMeeT pa3paboTUUK A1 pealn3aluy II0CTABJIeHHOMN
33Jlaud U [IONy4YeHUs UAeanbHOro IpoekTa. [Ipyu HeobXoAUMOCTH 3TU IIPHUEMBL
MOXKHO ellle ¥ KOMOMHUPOBATh, TOJIBKO aKKYPATHO, Pa306pPaBUINCEh B TEXHOIOTHUSIX

M COTJIACOBAB BBHIIIOJIHEHHE IIPOEKTA C 3aBOJIOM-HU3rOTOBUTEIEeM. HO U 3TO ellle He BCE:
ellfe CyIIeCTBYeT TaKasl TEXHOJIOTUS, KaK 06paTHOe BhICBepIMBaHUe (63KAPUIIIHHT,

oT aHriI. backdrilling).

YTO TAKOE OBPATHOE BbICBEPJINBAHUE

U ang 4Yero OHO HYXHO

ObpaTHOe BbICBEPNIMBAHME — HECTIOXKHAS TEXHOOTUS; TEM He
MeHee, MpUMeHaeTCs OHa HeyacTo. MNpeanaraio pa3obpaTb-
ca noapobHee — 41O COBOM NPeaCTaBASET, B KAKMX CIyHasix
MCnonb3yeTcs.

BaK,El,pl/I}'I}'II/IHI' — TeXHO/0rng yaoaneHna HemcnobsyemMo-
ro ctonba metannmaumu (ctaba, ot aHr. stub) 13 06bIYHbLIX
CKBO3HbIX MEPEXOAHbIX OTBEPCTUI NMPY MOMOLLM NOBTOPHO-
ro BbICBEP/IMBAHMS 3TUX OTBEPCTUM HA 3aflaHHYIO FyOuHy
cBepnoM 4yTb bonblwero anameTtpa. OTBepCTUS BbICBEPIN-
BAIOTCA Ha HEOBXOAMMYIO yrpaBisemyto rybuHy (ceepne-
Hue ynpasasieMou rnybuHbl, aHrn. Controlled Depth Drilling,
CDD), 6113K0 K NocneaHeMy C/10t0, KOTOPbIA UCMONb3yeT
[laHHOEe CKBO3HOE MepexoHOe OTBEPCTHE, HO He COMpMKa-
CasiCb C HMM, @ HEMHOrO He A0X0As, BO M3bexkaHue ero no-
BpeXaeHNs. Hafo 3ameTnTb, 4TO 0bpaTHOe BbICBEPMBA-
HE MOXKET BbITb BbIMOMHEHO C HOBOM CTOPOHbLI MeYaTHOM
nnatbl (CNOBO «0bpaTHOE» CKOpee NoApasyMeBaeT NMoBTOp-
HOE CBep/IeHME) M HA HECKObKO FyOUH BbIBOPOYHO AN
Pa3HbIX OTBEPCTUN.

[nsi 4yero ke 370 HyXKHO? OBbIYHO 3TOT MeTO/ NPUMeHsieT-
CS1 ANS NeYaTHbIX NAaT, B KOTOPbIX HEOOXOAMMO MUHUMU3N-
pOBaTb MOTEPU U MCKAXKEHMS B BLICOKOYACTOTHOM CUTHane
N INHNSAX CKOPOCTHOW NepeaaYdy AaHHbLIX — Beflb HEMCMOMb-
3yemble 4acTu MeTanNM3MpPOBaHHbLIX MepPexofHbIX OTBep-
CTUM MOTYT NPUBECTU K CEPbE3HBLIM NCKKEHUAM LLeNoCT-
HOCTW CMIHaNa B BbICOKOCKOPOCTHbIX MpoekTax. OTMeTUM,
4TO ANa nepeaaYy UMMOPOBOro CUMrHana CyLLeCTBEHHbLIMMN

! 00O «1Ch TexHonorum», olga@pcbtech.ru.

3TU UCKAKEHUS CTAHOBATCS MpU CKOPOCTAX MPUMEPHO
6-10 T6UT/C m BbiWe. Koraa BbICOKOCKOPOCTHOW CUIHaN ne-
PEXOAUT MEXY CI0SMU NeYaTHOM NaaTbl Mo MeTanIn3npo-
BaHHbLIM CTEHKAM NepexoiHOro 0TBEPCTUS, OH MOXKET BbITb
NCKKEH, 1 Yem Bofblle AMHA NMYTU NPOXOXKAEHUS CUTHA-
na, TeM 60/ble NCKaKEHUS.

PaccMOTpUM 3TOT 3PdGeKT Ha Npumepe 20-CIOMHOM ne-
Y4aTHOW NAaThl TONLWMHOM 2,6 MM, MMEILLEN Nepexos C No-
MOLLbIO CKBO3HOIO MEPEXOAHOr0 OTBEPCTMSA C BHELIHEro
cnost Top Ha BHYTPeHHM cnom Int2. CurHan, nonasa A0 AaH-
HOrO C/108, pasfensercs: 4acTb MOWAET Ha BHYTPEHHUMN
CNI0W, @ 4aCTb — HWXKe, MO CTONBY NepexofHOro 0TBepCTMS
00 HUKHEro BHELWHero ¢10s Bot, 0TpasnBLWMCL OT KOTOPO-
ro, BEPHETCHA 06paTHO K C/I0K0 Top, a NO NyTU pasfenmTcs
elle pas Ha cnoe Int2. Takmum 06pasom, NoAaBaembI B -
HWIO CUTHAN, CYMMMPYSCh C OTPAXKEHHbIM, ByAeT nckaxarb-
CS, W Mbl MONYYUM YBESIUYEHME YPOBHS BHOCMMOW NOTepu
(@Hrn. Insertion Loss).

B naHHOM MpuMepe YacTb MeTaNIM3MPOBAHHOIO OTBEP-
CTUA HUXe cnos Int2 (0o cnos Bot) ABNAETCS «NLLHEeN», Me-
watowen. Ee xopoLwo 66110 6bl yopaTh, 1 06paTHOE BbiCBEP-
IMBaHMeE Kak pa3 1 NO3BONSET 3TO CALNATb: YAANNUTL NNLL-
HIOK METaNIN3ALLMIO B NEPEXOAHOM OTBEPCTUN U TEM CaMbIM
YMEHbLLINTb UCKaxeHus (puc. 1).

CTOWT OTMETUTD, YTO, MOMUMO O6PATHOrO BbICBEPINBA-
HWS, Y 3TOM NpObAeMbl eCTb U APYriie BApUaHTbl PeLleHns.

HeKoTopble pa3paboTymKm MayT NyTem pasaeneHmns oOaHo-
rO NpoeKTa CIOXKHOW NeYyaTHOW NnaThl Ha ABa; Takmm 0bpa-
30M, NOJIy4aeTCsa OTAeNbHas Naata ANs BbICOKOCKOPOCTHbIX
CMTHAIOB CO BCEMM OCOBEHHOCTSAMM, CBOMCTBEHHbLIMM TaKUM
nnartam, v BTopas, Hefoporas, Ha 06bIMHOM MaTepuane — 414
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BCEX OCTa/IbHbIX Liener. [lenaeTcsa 3To CKOpee 13 3KOHOMUM,
HO B PAAE C/Iy4aeB 3TO COMHUTENIbHO: B KaXKA0M KOHKPETHOM
CUTYauUM pasmepbl 3aTpaTt NoayyYaTCs pasHbiMM, MOCKOSb-
Ky B pacyeTax HeobxoaMMO y4eCTb CIMLWKOM MHOMO HioaH-
COB. BbITyeT MHEHMeE, YTO TAKOM BapMaHT ellle 1 HadexXHee,
HO 3TO CNpaBeAIMBO TONLKO B C/1y4ae Bbibopa «cnaboro» no-
cTaBLmKa. CerofHa MHor e Npom3BoOANTENM NeYaTHbIX MaaT
YMEIOT Peasi30BbiBaTL C/IOKHbIE MPOEKThI, FrapaHTPys XOPOo-
LW YPOBEHb HaaexHoCTN. Cpeay NapTHepOB Hallen KOM-
NaHnK1, HaNpuUMep, MOXXHO OTMETUTb KAk MUHUMYM MTb 3a-
BOAOB, 06ECNeYnBaoLLIMX BbiCOYaKLIee Ka4eCTBO M3roTOB-
NIEeHWA CaMbIX CIOXKHbIX MHOFOCAOMHbIX NAAT.

Apyron BapmaHT NpeaoTBpaLLeHNs NCKAXKEHMI BbICOKOYA-
CTOTHOr O CUIrHaNa — UCNo/b30BaHMe HECKBO3HbIX MePeXOAHbIX
OTBEpCTUN. HEeCKBO3HbIE MEePexXoAHbIe OTBEPCTUS MOTYT Npu-
MEHATLCS ANS pelleHMs pasHbix 3a4a4. VX Mcnonb3yoT Ans
3KOHOMUW CBODOAHOrO MecTa Ha C/105X, He 3a[eNCTBOBaH-
HbIX B AHHOW Lienu, YTO NMO3BONSET, He YBENYLMBAs pasMep
nnaThl, yIAOTHUTL TPACCKMPOBKY; AN OrpaHMYeH s pacnpo-
CTPaHeHMs C1rHana Ha onpeaeneHHbIX C10sX; 415 Noay4eHns
BO3MOMHOCTU MPUMEHUTb KOMMOHEHTbI C 04eHb MaeHbKNM
LLIAroM BbIBOAOB; /15 peLieHmsa 06CyKaaeMon 3aaaum — Mu-
HUMM3ALUMN NCKAKEHWI BbICOKOCKOPOCTHbIX CUTHAMOB.

~————> T[10JIe3HBIH BHICOKOYACTOTHBIM CUTHAI
<«——— OTpaskeHHBIH CUTHAI ([ToMexa)
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Puc. 1. M3MeHeHHe XxapaKTepa PaclpoCTPaHeHUs CUTHalIa
1ocsie 06PaTHOrO BRICBEPIHMBAHUS

[Nyxve nepexoaHble 0TBEPCTUS, HAaNpuUMep, CayxkaT Ans
TOrO, YTOBbI COBAMHATL BHELLHWI C/I0M NAATLI C ee BHYTPEeH-
HUMU Cnosmu (DonycTum, Top-Int2-Int4), Npy 3TOM 3KOHOMS
MECTO Ha BCeX CNeAYIOLLMX C10S5X, BKIOYas Bot. BbIMOAHWTL
Takme 0TBEPCTMA MOXKHO ABYMS CMOCOBaMM:

a) CBep/ieHmne OCyLLEeCTBAAETCA B 1BYCTOPOHHEM HONbI -
POBAHHOM MaTepmane, NOTOM BbINO/HAETCA METaNIN-
3aLms, a3aTeM y>Ke NpeccoBaHme Ans noayyeHns MHo-
FOC/IOMHOM NeYaTHOW NNaThbI;

6) cBepaeHme BbINOIHAETCA N1a3epoM (C KOHTPONEM F1y-
6UHbI) B yXKe CNpeccoBaHHOW MHOTOC/OMHON neyaT-
HOW NaaTe, a 3aTeM BbINO/IHAETCS MeTanAn3aumsa.

He 6yaem noapobHO OCTaHaABAMBATLCS HA MyXMX nepe-
XOOHbIX OTBEPCTUAX, ITO TeEMA A/151 OTAE/IbHOW CTaTby. 34eChb
Ke MMeeT CMbIC/T PaCCMOTPEeTb NpenmMyLLecTBa M HegocTaT-
KW MPUMEHEHWS TIYXNX NEePEXOAHbLIX OTBEPCTUM U, KaK alb-
TepPHaTWBbI, TEXHOSTOTMM 0OPATHOrO BbICBEPANBAHMS.

MNepBOe, Ha 4YTO Mbl 06pPATVIM BHMMAaHMe: AN TOro YTobbI
peanm30BaTb HECKBO3HbLIE MePexOAHbIE OTBEPCTUS, UX HYXKHO
npefyCMOTpeTb Ha 3Tane NpoeKTUPOBAHMUS, y4eCTb BCE 0CO-
6eHHOCTM NpOoM3BOACTBa (Hampumep, yBefudeHne ToNLLM-
Hbl MeTanAM3aLmm Ha BHYTPEHHMUX CJ1I0SX, Pa3Hble Cnocobbl
peanusaunm — oT FIyXMxX A0 MUKPOOTBEPCTUM; MPUHATbL BO
BHMMAaHME BO3MOXHbIM NepeKoC CTPYKTYPbl MAaThl, KOTOPO-
rO HY>KHO 136eraTh, U T. 4., U T.M. — HIOAHCOB O4eHb MHOT0);
1, eCN NPOEKTUPYETCSH YTO-TO HOBOE, a He KOpPPeKTupyeT-
CS NpefblayLni NpoeKT, 0643aTeNbHO COrnacoBathb CTPYK-
TYpy NeYaTHOW NaaThl C 3aBOAOM Ha 3Tane TpacCMpOBKM.

A BOT 06paTHOe BbLICBEP/IIBAHME MOXET ObITh MpUIMeHe-
HO MpakTU4Yecky K Mobor nevyaTHowW nnate, rae ecTb Npo-
6nema C yxyaWweHem LenoCTHOCTY CUrHana, ¢ MUHUMab-
HbIM BMELLATeNbCTBOM B AM3aMH AaXKe rOTOBOrO MpoeKTa.
KOHEYHO, HY>XHO MPOBEPUTL, BLIMOMHAIOTCS X BCe Tpebo-
BaHMS, HO Yallle BCEro noAroToska npoekta K 63kApuanmnH-
ry He NoTpebyeT Ype3MepHbLIX BpEMEHHbIX 3aTpaT. Pa3paboT-
YUKY HYXKHO UL 06ecnevmTb OTCTYMNbl TONOAOrUK B 30He
BbLICBEP/IMBAHWA W [06aBUTL TpeboBaHMs Mo 06paTHOMY
BbICBEP/IMBAHMIO B 61aHK 3aKa3a (KOHCTPYKTOPCKYIO AOKY-
MeHTaLMIO). DTO, KOHEYHO Xe, B KparHeM ciyyae. MpaBunib-
HbIM ByAeT MpUMEHUTL 0BpaTHOE BbICBEP/IMBAHME Ha 3Tarne
NMPOeKTNPOBAHNS.

CoBpeMeHHble nepefosble CAMP neyaTHbIX NaaT, Hanpu-
mep Cadence OrCAD/Allegro, No3BoASIOT AOCTATOYHO NPO-
CTO peanmn3oBaTb 63KAPUNAVHE. EFO MOXHO 3a4aTh y>Ke Ha
3Tane Co34aHms KOHTaKTHOW NMAOLWAAKM, YKa3as BCe HeO0bX0-
OVMble napamMeTpbl. Takoke B CATP eCTb BO3MOXHOCTb KOH-
TPOJIA M aHan13a 06paTHOrO BLICBEPIMBAHMS M aBTOMAaTMYe-
CKOW reHepaumm Bcex Heobxoammbix Gannos Ansg 63xkapun-
NUHFA, NepeaaBaemblx NPOM3BOAUTEND MEYaTHOW NAaThl,
TO eCTb GannoB CBEPAEHUS, Pa3feneHHbIX No rnybuHe Bbi-
CBEPMBAHMSA W CTOPOHE MnevyaTHOW naatbl. MHOro nosnes-
HoW MHGOpmMauny No nporpammam Cadence Allegro, OrCAD,
Sigrity, PSpice MOXHO HaMTK Ha camTe K youtube-kaHane
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0bULMANBLHOTO POCCUIMNCKOTO ANCTPUBBLIOTOPA — KOMMAHMM
PCB SOFT (www.pcbsoft.ru).

MonynapHbLIV peaakTop 418 NpocMoTpa repbep-dannos
CAM350 v.14 TaKoKe no3BonsieT NPOBEpUTb OWMOKK peanm-
3aLMKm 06paTHOro BbLICBEPMBAHWSA.

CTOMMOCTb OBPATHOW CBEP/IOBKY

Kakablh HOBbIV TUM FIYXOro NepexoaHoro oteepcTus (oa-
HOTWMHbIE OTBEPCTMS — OTBEPCTMS, MMEIoLL e OAMHAKOBLIN
OVAMETP 1 CBA3bIBAIOLLME OAHW U Te Xe C/I0M) yBeNNYMBaET
CTOMMOCTbL peanm3aumm npoexkrta Ha 15-40%, Tak Kak B 3a-
BVMCMMOCTM OT BbIOPAHHOWM TEXHONOrMK NOTpebytoTCst A0~
NONHUTENbHbIE LIMK/LI MPECCOBaHNSA, MeTanm3aunmn. Ecam
KOMBWHMPOBATL pa3Hble TUMbl HECKBO3HbIX MepexoaHbIX 0T~
BEPCTUM, TO CTOMMOCTb B3/1€TaeT elle Bbile. O6paTHOe Bbl-
cBepvBaHuMe 060MALTCS HAMHOIO fielleBne, 3TO COBCEM He-
[oporas npoueaypa, Tak kak BbIMOHAETCs Ha ke rOTOBOM
ne4yaTHoM nnate (40 HAHeCeHNsA MACKM, KOHEYHO), HE YC10XK-
HS9 caM NpoUecc U3roToBAeHMS — 406aBUTCA NNLWL CBEpe-
Hue (1, BO3MOXHO, 3aMO/IHEHME STUX OTBEPCTUIA CMOJION MO
KeNAHMIo 3aKaszymKa).

M03TOMYy, eC/IM FIyX0e OTBEPCTYE MAHVPYETCS MCMOJb30-
BaTb TO/ILKO A5 YCTPAHEHWNS HEMCMNONb30BAHHOW YacTu ne-
pexofiHoro oteepctus (cTaba), To 0bpaTHoe ceepieHme byaeTt
3KOHOMWYECKN bonee BbIFOAHO. [yXxme OTBEPCTUSt MMEKOT
npevMyLlecTBa TOraa, KOrAa pelatT Cpasy HeckonbKo 3a-
nay (pasmeleHne KOMMOHEHTOB C MeIKMM LLIAroM, pasae-
JIEHVIe aHA/TIOr0BOM U LMGPOBOM YacTu, peanmnsauns bonee
MAOTHOM TPACCUPOBKN N T. 1.).

Takoke npu BbIbOpe cnocoba n3basneHns ot ctaba ctouT
06paTnTbL BHUMAHME HA BO3MOXHYIO PA3HMLLY B CTPYKTY-
pe nnatbl. Hanpumep, ANa Na3epHOM CBEPIOBKM HyXK-
Hbl TOHKME cnou AmndnekTpuka (6yk-
Ba/IbHO OAMH C/10M npenpera, 06bliy-
HO TONWMHON He 6onee 0,1 MM), a AN
0BbpaTHOr0 BbICBEPMBAHMS, HA0OO-
POT, AM3NEKTPUK HYXEH MNOTOALLe —
0,25 MM 1 Bonee, NOCKONbLKY NPy CBEP-
NeHUN C KOHTPONeM raybuHbI cyLle-
CTBYyeT onpefeneHHas MorpewHocTb,

W NPY TOHKUX CNIOSIX AV3NEKTPUKA BO3- Ocratox
HWUKAeT PUCK KacaHUs CBEpOM CO- (a2 GesonacrocTn)
>0,2 MM

cefiHero cnos. KoHe4yHo, xopowumn
npou3BOANTENbL Nepef  U3roToBJe-
HMeM MpOBEpPUT BCe «TOHKMe MecTar,
npefynpeauT paspaboTymka v corna-
CyeT ONTUMaibHbI BAPWUAHT M3rOTOB-
NeHna — Hanpumep, nNpeaaoxXnT Bbl-
NONHUTL 0BPAaTHOE BbICBEP/IMBAHME HE
[0 NOCNeAHEro NCnob3yemMoro caos,
a 0 NepBOro HeMcnonb3lyeMoro; 370
YBEIMYUT CTab, HO BCE e n3baBuT OT
bonblen ero 4yacTu.

[71y6HHa BEICBEDIMBAHUS
>0,2 MM

1leneBO¥ CUTHAIBHBIN CII0M

KoHTaKTHa4 IUIoIaAKa mog backdrill
(6a30Boe oTBepcTHe + 0,15 MM)

TEXHO/IOTMYECKWUE MAPAMETPDI
ANA PEAIU3ALIUNA OBPATHOIO CBEPNIEHUA

CxemaTumyeckoe 130bpaxkeHne metoaa 06paTHOroO BbICBEP-
JINBAHUS C YKA3aHMEM ero TexXHO/0rn4eckmx napameTpos
npurBeaeHo Ha puc. 2

* MUHWMANbHLIM AMamMeTp 6Aa30BOr0 NEpPexoaHoOro oT-

BepCcTns — 0,2 MMm;

* [VameTp cBepsa 414 06paTHOro BbICBEPAMBAHNS L0~
SKEH BbITb 60/bLIE NePexXofHOro oTeepcTns Ha 0,2 Mm,
TO eCTb ANg 0TBepCTus AnameTpom 0,2 MM 06paTHoe
BbiCBep/IMBaHMe byaet umeTs AvameTp 0,4 mm. OTClo-
[a BblTeKaeT c1eaytoLLee 3Ha4yeHme:

e [AVaMeTp WMHCTpyMeHTa (CBepna) Ans BbiCBEp/aMBaA-
HUa =0,4 MM

* 0CTATO4YHOE PaCCTOsIHME OT BbICBEP/IEHHOTO y4acTKa
[0 NOC/efHero ncnosib3yemoro 3TUM NepexoiHbiM OT-
BepCTueM Cnos — MUHUMYM 0,2 MM;

* MUHWMaNbHasa rnybuHa ans o6paTHOro BbICBEPIMBA-
HUA — 0,2 MM;

e 31eMeHTbl TOMoNoruM (MPOBOAHMKM, MOANTOHbI)
LOJDKHbBI HAXOAUTBLCA Ha PACCTOAHUU KAK MUHUMYM
0,15 MM OT BbICBEP/IEHHOIr0 OTBEpPCTUSA, TO eCTb CBO-
6oAHbIM OT MeTanaM3aumm NosSCcoK AOMKEH UMETh
WUPUHY Kak MUHUMYM 0,15 MM OT Kpas obpaTHoMn
CBEpJIOBKU UK He meHee 0,25 MM OT Kpas nepexos-
HOro OTBEPCTUA.

Cpasy OroBOpUMCS, YTO NPUBELEHHbIE B CTaTbe LUndpbl
Mbl peKOMeHAyeM COrnacosath C BaLWKWM NPOM3BOAMTENEM
nevyaTHbIX M1aT — Y Pa3HbIX 33aBOA0OB OHW MOTYT HEMHOTO pas-
INYaTLCS B CUY OCODEHHOCTEN 1X 060pyA0BaHNS.

KOHTaKTHble NAOWAAKM MNEepexOAHbIX OTBEpPCTUM Ha
Tex BHYTPEHHUX CN0osX, KOTOopble O6yayT noABepratbhCs

Ba3oBoe oTBepcTHe min 0,2 MM KOHTaKTHAs IUIOLIAAKA

| )

.

Backdrill (BD)
(oTBepcTHE + 0,2 MM)

30Ha 3aIIpeTa TPaCCUPOBKHU
(BD + 0,3 MmMm)

Puc. 2. TeXHOJIOTHYeCKHUe ITapaMeTPH 06PATHOTO BEICBEPIMBAHUSL
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OnucaHue 2akaza PCB technology Macksa: peb@pebtech.ru, (499) 558-0254 www.pcbtech.ru
CaHkr-Netepbypr: spb@pcbtech.ru, (812) 325-44-67
MapameTpbl PCB derzmte
Cnoes TonuwmHa " X nnarsl " ¥ nnatel MocTaexka (nanenusauns) X naHenun " ¥ nanenn b
\ 16 cnoes | | 2,60 MM | \ 140,0 MM \ \ 210,0 MM | | naHenb c GpezepoBKOM \ | - - |
TVn NNaThi TMpOBCOHMK " 3azop " ote./Mnow. " donbra Y CTpykTypa " CoeMmelleHue (NepeuncnuTs MM ®
WecTkan 0,10 MM | 0,10 MM \ \ 0,2Mm/0,4MM | 18 / 18 Mkm | | CTaH4apTHasA \ -

MaTepHanbl H NOKPbITHA MNepexoaHble LieeT Kpaeeo#
OuvanekTpuic  Macka, user oTB. B daiine MapikupoBKa  MapKMpoBKW MoKpLITUE NNOWaAoK pazben
[ Rogers 4350 |[  na, sensran || saxpbims | [ 2 cropors || Genbii | [ ImAU/ENIG (MMMepc. 2onoTo) [ = |
TeCcTHpOBaHHe MMnenaHe, pPHHP Th NIH Ha i nnate:

~ ~
E-test MMneaaHc KON.TMNOB TecT AOT WTamn "QC" TNoro,UL, nata CepwiAHbiid N2 N¢ 3aKkasa
[ na [ na, korTpons - il - ][ - TonbKo [aTa il - ] HE CTaBMTb |

~

KOMMEHTAPWA ANA YTOYHEHWA MECT MapKUPOBOK Ha MniaTe

P pot
Fnyxue v b MeTannu-sauna " ToncTeie cnom OTBEpCTUA b MononHuTensHas b OcoberHocT W TpeboBaHua
CKpbITbIE TOpUOE/NazoE Mean nog zaWnTa BoinonHeHne -
oTBEpCTVS 3JaNpeccoBKy  NEPexoaHbix no cTaHgapTy -
[ = ][ = ] = il = ][ Filling [ IPC class 3 |-
MpuMeyaHua

KoopguHate obpaTtHoii cBepnoska cornacHo dainy 13429200BDNP.drl

[wameTp 0bpaTHoi ceepnoekK 0,4Mm.

rny6uHa obpaTHoiA ceepnoBkW: C 16 A0 5 CNoA ANA 0TBEpCTWA C anepTypon 0,197MM U € 16 A0 7 CNOA ANA 0TBEPCTWA C anepTypoi 0,199MM.
MycToThl OTBEPCTHIA Nocne 0bpaTHOM CBEpPIOBKW 3aN0AHUTL 3NOKCUAHOW CMONOW.

3anoNHeHHbIE 3NOKCUAHOW CMONDH OTBEPCTA 3aKPbiTh 3aLUMTHOW NasibHOA MaCKOW.

e — Croi Lrmi [ S Puc. 3. Ilpumep
Bopes s neve | 13433300. 07 20 o o o35 530 e odpopmeHMs
e o i ) B fIaHKa 3aKasa
Pa3paboTYNKOM
BbICBEPMBAHWIO, AO/MKHBI ObITh yOpaHbLl. KOHTaKTHbLIe n10- 2. OTAaenuTb OTBEPCTMS 06PaTHOrO BLICBEPIMBAHMSA OT
WAaAKM Ha TOM BHELWHeM c1oe, rae byaeT obpaTHas cBepios- CKBO3HbIX, @ TakxKe ApYr OT Apyra, NyTem VMCNoab30oBa-
Ka, AO/MKHbI IMETb pa3mepbl, MeHbLlUVe AMaMeTpa BbiCBep- HMS Pa3HbLIX AMaMeTPOoB. B 3ToM ciyyae Gann cBepos-
NMBaHMA (CM. puc. 2). K MOXKET BbITb OAMH, HO B ONMCAHMM 3aKa3a LOMXKHO
Xo4eTcs 06paTnTb BHMMAaHME, YTO 0bpaTHOe BbICBEPN- BbITb YKa3aHO, Kakme AenCcTBMS HEOOXOAMMO Mpou3-
BaHMe MOXET BbIMOMHATLCS C 06erx CTOPOH NeYaTHoOM nna- BECTW C KaXAbIM AMAMETPOM: Hanp1Mmep, OTBepCTus
Tbl, NpUYeM Aake ANs OAHOr0 NepexoHOro OTBepPCTUS. AvameTpoM 0,3 MM gBNSIOTCA CKBO3HbIMMK, @ ANs OT-

BEPCTUI avameTpom 0,2 MM HeobXOAMMO BbIMNOA-

BAPUAHTbI OOOPMNIEHUA BIKAPUNNNHTA HUTL 06paTHOE BbICBEpAMBaHMe (C yKkasaHMeM HoMe-

Ang obopmneHms 3akasa c 63KAPUAIMHIOM HET KECTKUX Tpe- POB HAYa/IbHOTO U KOHEYHOTO C/10eB, MeXAy KOTOPbI-
60BaHUN. OPOPMAATL MOXHO NO-PA3HOMY, HO HEOBX0ANMO MW NPON3BOAUTCSA CBEP/IOBKA).
\/6e,CI,VITbCFI, 4YTO 3aBOA-N3rOTOBUTE/ b
4eTKO NMoHMMaeT 3a[da4y: Kakne nMeH- PCB order pcb@pobtech.ru, www.pebtech.ru, phone. +7 495 781-6388 Date
HO OTBepCTMA HAAO BbICBEP/INBATb N HA
Type of order Delivery time  Quantity, pcs  Quantity, pnls  Array on panel Type of PCB
KAKYH FNYOUHY. [ 13429200 I 12wd. [ 10pcs = I[ = | rigid ]
Parametrs of PCB
BOE}MO)KH bl CN1 eﬂ,nyLLl'Me BapI/IaHTbI Layers Thickness X of board Y of board Type of the panel X of panel ¥ of panel
O(DODM}'IEHI/IH [ 16layers |[ 2,60 mm [ 140,00 mm ][ 210,00 mm || routed separately [ = i = |
’ Standard IPC_ Min. trace Min. space Min. via/pad Copper Structure Combined with other PCBs:
1. OTaennTb OTBEpCTMSt 0bpaTHO- [TPCclass3 |[ o1omm |[ odomm |[ 0,2/04 |[ 050z [ standard || = |
Materials and covering
ro BbICBep/'I MBAHNA OT CKBO3HbIX Dielectric Mask, colour  Via Plugging Silkscreen Colour Fingers Au/Ni_ Surface finish type
I'IeDEXOﬂ,HbIX OTBeDCTMM a Tak- Rogers 4350 | yes, green | VIPPO | 2 sides H white [ = [ ImmAu {ENIG) |
' Test Inspection Mark for each board
Ke ,El,pyl' oT ,EI,D\/I'a (EC}'II/I Ha nna- ‘E-test HImpedance Types 1 AOL ||repcrt | Stamp "QC" HLU?;),UL,Dat: HSer\al NO l
es es : = = es = only DateCode| =
Te TpebyeTcs BLINONHUTL pasHble . . .
Additional parameters
BapMaHTbl 0BpaTHOro BbICBEP- Remarks
Backdrill Plated edge Heavy layer Pressfit holes -
ﬂl/IBaHVIﬂ) nyTem pasgeneHna Ha | I I I I | -
. yes = = = = -
pasHble Garbl cBepAoBKU. [1pu p =
o - Add DataCode (MMYY) mark only. Don‘t add any your other marks (LOGO, UL and etc..) on the board
3TOM OTBepCTMﬂ pa3HOV] I')'I\/6l/l BACKDRILL 5-16: wias 0,2mm should be backdrilled by tool 0,4mm from L16 to L5.
Hbl a TaroKke OTBepCTMﬂ C pa3_ BACKDRILL 7-16: wias 0,2mm should be backdrilled by tool 0,4mm from L16 to L7.
! Impedance control
HbIX CTOPOH M1aTbl A0J/IKHbLI HAX0-

The description of layers (find on the page 2)

ONTbCA B OTAE/TbHbIX an Mnax. [o- Top mask =mt Backdrill Drill name Description Backdrill size Quantity
Bot mask *mb type 1 * Backdrill 5 16 L5-L16 0,4 mm
MNONTHUTENbHO B ONCaHMKM 3aKasa Top silk st type 2 * Backdrill 7. 16 L7-Lig 0,4 mm
Bot silk *sh type 3 -
HY>KHO yKasaTb, C Kakoro 1 oo Ka- Border brd SEIS z
KOTO C/1I0St Ha40 BbICBEP/IUTL OT-
BEPCTUSA, OMUCAHHbIE B KAXXO0M Puc. 4. IIpumep odopmieHHe 6IaHKa 3aKa3a HAIIUM HHKEHEPOM JIJIsi KOHKPET-
danne CcBepaOBKAN. HOT'0 32BOJIa-U3TOTOBUTEJIS
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B 060MX Cy4asx HY>KHO HanucaTh, TpebyeTca N 3aTaru-
BaTb BbICBEP/IEHHbLIE OTBEPCTUS MACKOM U HYXKHO /I 3aMoSi-
HSATb MX CMOJION.

MprmMepbl obopMaeHUs T3 Ans 63KAPUAANHTIA MOXHO
BMAETL Ha puC. 3, 4.

3AK/TIOYEHUE

MpeVMyLLECTBO TEXHOMOr MU 06PATHOTO BbICBEP/INBAHNA CO-
CTOWT B TOM, 4TO NPV PELLEHWM LNEBO 334341 — CHUKEHWS
YPOBHS MOMEX U Y/IYYLLIEHNS LENOCTHOCTY BbICOKOCKOPOCTHOMO
CMTHaNa — OHa No3BOSET YMEHBLUUTL KOUHECTBO HECKBO3HbIX

OTBEPCTUI NN COBCEM OTKA3ATLCSA OT UX MCTONb30BAHMS, CHIA-
as TakuM 06pa3omM CIOKHOCTb MeYaTHOM MAaThbl N yMeHb-
LIAs CTOMMOCTb €€ M3roTOBAeHNA. [TpUMEHEHIE 63KAPUANNH-
ra 060CHOBAHO /19 CIOXKHbIX BbICOKOCKOPOCTHbIX (MPYMEpHO
6-10 FOUT/ C W BbILE) MeYaTHbIX MIaT C 60/bLIUM KOTMYECTBOM
cnoes (0T BOCbMMW), HECTaHAAPTHOM TOALWMHOM (0T 2,5 MM), ec-
/I OHO MOMOTaeT YMeHbLIWUTL KOMNYECTBO TUMOB HECKBO3HbIX
OTBEPCTUM, YTO OCOBEHHO BAXKHO MPY CEPUNHOM M3rOTOB/IE-
HIW. DTOT METO[ TakoKe ONTUMa/IEH B TEX ClyHasix, KOrAa Heob-
XOAMMOCTb M36ABUTLCSA OT U3NNLIHEN METaNIM3aLMN B Nepe-
XOAHbLIX OTBEPCTUAX BO3SHMKAET Y>Ke B FOTOBOM MpoeKTe. [ ]
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[MPOOEKTMPOBAHUE, N3rOTOBAEHME
M MOHTQOXK MEYATHbIX MAQT
AOOOUM CAOXHOCTU

v/ Pa3paboTtka neyvyartHbIx MAAT
v/ V3rotoBA€HME MEYATHbLIX MAQT
v/ M3rotoBaeHmne 3KpaHoB

"‘*’*J'F.a\ \

NoapobHee Ha cauTe:
www.pcbtech.ru

MNpouem 30Ka308 HA NEYATHbIE MAQATHI U IKPAHbI:

KOHTPOKTHOE MPOU3BOACTBO:
OOBLLOS NOYTA MO BCEM BOMPOCAM:

v/ KoHTpakTHOE NPOM3BOACTBO
«/ MOHTQX NMeYATHbIX MAQT, MOHTOX
MeYaTHbIX MAQT C BOEHHOM MPUEMKOM,

3AKYTMKA KOMIMAEKTYOLLLMX

O Hac:
www.pcbtech.ru/o-kompanii

8 (499) 558-02-54
8 (495) 988-83-24
pcb@pcbtech.ru



