TunoBbie OIMOKHA TPACCUPOBKH NN€YATHbBIX IIJIAT

BeeaeHune

B 4aHHOM [OKYMeHTe NoKasaHbl TUMNOBbIE OLIMOKM goNycKaeMble pa3paboTynMKamm nNpu TPAcCMpPOoBKe
neyaTHbIX NaaT. TakKe NoKasaHbl BAPUAHTbI NPaBUAbHOM TPACCMPOBKU. B AaHHOM LOKYMeHTe
paccmaTtpuBaoTca GpyHOAMEHTA/IbHblE OCHOBbI, 6€3 3HAHWMA KOTOPbIX, AaXKe NPOCTble HU3KOCKOPOCTHbIE
NAaTbl MOTYT OKa3aTbCsA HEPAboTOCNOCOOHBIMMN MK C HABOPOM HeAOCTAaTKOB. ITO MOTYT ObITb
HeobbAcHMMble cbou B paboTe, 3aBUCAHUSA, IOKa/IbHbIe NeperpeBsbl, 31eKTpUYeckne npobon Ha nnate u
T.M. TaKkXe n3-3a HecobAIAEHNA TEXHONOMMYECKMX HOPM M NPaBU MOTYT BO3HMKATb NPOWU3BOACTBEHHO-
TEXHONOTNYeCcKne aedeKTbl — HEKAYeCTBEHHAA NaMKa, IOKa/bHbIe 3aMbIKaHUA MEXAY LOPOXKKaMU U T.N.
B AaHHOM [OKYMEHTEe He paccMaTpMBatOTCA TaKMe BaXKHble 334a4M KaK TPAaCCMPOBKA CKOPOCTHbIX Lienew,
andodepeHLManbHbix Nap, umdposan M aHaNOroBas 3eMN, NPaBUIbHAA KOMMOHOBKA U CTPYKTypa CNoeB

neyaTHoM nnaTbl. 3TN TEMbl O4EHb 0O bEMHbI U Tpe6YIOT OTAENNbHOIO PaCCMOTPEHNA.

CopepyaHue

MpaBunbHOE NOAKNIOYEHME BbIBOLOB MUKPOCXEM
MogKntoueHne nepexoaHbIX OTBEPCTUI

Mpasuno 3/4

MoakntoueHme 3emMnm U NUTaAHKA

TpaccmpoBKa CMNOBbIX Lenen NUTAHUA

3a3opbl

Tpaccuposka BGA

TpaccMpoBKa Lenei coaepKallmx KBapLLEeBblii pe3oHaTop
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BHyTpeHHMe Bbipe3bl Ha naaTte (ppesa)

10. ANCKpEeTHOCTb yr/1a YCTaHOBKM KOMMOHEHTOB Ha naaTe



1. lpaBunbHOE NoAKAOYEHNE BbIBOAOB MUKPOCXEM
Bce coegunHeHnAa mexay BbiIBOAaMN MUKpPOCXeM A0/1XKHbl HAXOAUTbCA BHE 30HbI namku.

Ha pucyHKkax 1.1 n 1.2 npuBeaeHbl NpUMepbl HEMPABM/IbHON NOABOAKM NPOBOAHUKOB K
pe3ncTopHbiMm cbopKkam. O61acTM HeNpPaBMAbHOIO NOAKAOYEHMA 06BeAEHbl ANA HArNAAHOCTH
NnHWelt 6enoro uBeTa. HapyweHo TeXHONOrMYecKoe NPaBUAO — COeANHEHMA MEXAY BbIBOAAMU
OO/IKHbI HAXOAUTLCA BHE 30HbI NAWKW. B pe3ynbTaTe BEAUK PUCK HEMPOMAA AWM HEKAYECTBEHHOTO
KOHTAKTa, 0CO6EHHO ANA BapuaHTa Ha puc.l.2.

Puc. 1.1

Puc. 1.2

Ha puc.1.3 nokasaH BapuaHT NPaBUbHOM TPACCMPOBKMN PE3UCTOPHOI CHOPKMU.




Ha pucyHkax 1.4, 1.5 n 1.6 noKasaHO HenpaBuabHOE COeAMHEHME BbIBOAOB MUKPOCXeM. Ha AaHHbIX

npumepax 3To Lenu NUTAHUA U 3eman. Kpome TEXHONOTMYECKMX OLUMBOK, TaKMe coeamnHeHNA

yXyALWwaoT GYHKLUMOHUPOBAHME MUKPOCXEMDbI.

Hanpumep, Ha puc.1.4 BUAHO, YTO YeTbipe 3eM/IAHBIX BbIBOAA MUKPOCXEMbI COEAMHEHbI MeXKay

coboit (TexHonorMyeckas owmnbKa) 1 o AMHOYHBIM TOHKMM NPOBOAHMKOM BCA FPynna BbiBOLOB

noAK/a4aeTca K 3emse naaTbl. Tak NOAKAOYATL HeNb3A!

MHO»eCTBEHHOCTb BbIBOAOB NMUTAaHWUA U 3€MIN HA KOPyce MUKPOCXeMbl NpecienyeT ABOAKYIO Lefb:

a) Ob6ecneunTb NpoxoxKaeHue TpebyemMbix TOKOB NOTPEBAEHMA KaK B TUNOBOM peXmMme (CTaTUYHble
TOKM NoTpebneHns), Tak U UMNYIbCHbIX TOKOB NOTPebaeHUA (TOK B MMNY/IbCe MOXKET
3HAYUTENIbHO NPEBOCXOANTL CPeAHUIM TOK NoTpebnenns);

b) CHM3UTb NAPaA3UTHYIO UHAYKTUBHOCTb (M EMKOCTb) NOAKAOYEHMA BbIBOAOB, YTO MNOBbILIAET
NOMEX0YCTOMYMBOCTb U CTAabWUIBHOCTb PabOTbl BBICOKOCKOPOCTHbLIX MUKPOCXEM.

[na paccmoTpeHHOW rpynnbl BbIBOAOB BE/IMKO KaK NapasuTHOE Pe3ncTUBHOE CONMPOTUBEHNE
MeXAy BbIBOLAMM W 3eM/Iel, TaK U NapasnTHaA MHAYKTUBHOCTb. OPUEHTUPOBOYHbIM pacyeT gns
mean TonwmuHon 35MKM AaeT cneaytowme gaHHble: Rn = 4.5M0m, Ln =0.44HTH.

Ecn noaKNtounTb KaXKabli BbIBOA, 3TOM rpynbl OTAE/IbHbIM KOPOTKMM NPOBOAHUKOM (Hanpumep
0.35Mm), TO NapasuUTHOE CONPOTUBAEHNE YMeHblnTcA B 20 pas, a UHAYKTMBHOCTL B 50 pas.

Pnc.1.5



Ha puc.1.6 BUAHO, YTO B pesy/ibTaTe 3a/IMBKN NOUFOHOM 3€MAW, TPYMMbl BbIBOAOB 3eMU
MMKPOCXEMbI (Ha PUCYHKe BblZeneHbl rpynna n3 4-x u U3 2-x BbIBOLOB) OKa3a/IMCb HA NPaKTUYECKU
CMNJIOWHOM MOJIMTOHE 3eM/IU. PUCK HeKauyecTBEHHOM Naliku NpY MOHTAKe o4YeHb BeWK. Mpu
CN/IOLIHOW 3a/MBKe NOIMIOHaMM Kakoro-1mbo yyactka naatbl (ocobeHHo Ha cnosx Top u Bottom)
HeobXoAMMO aHaNM3MPOBATb NOJTYYEHHbIN pe3ynbTaT, YTobbl 3beraTb NOABAEHUA NOL0OHbIX
MOMEHTOB. MOXXHO MeHATb popMy NMOJIMIOHA C COOTBETCTBYHOLLMMM 3a30paMM U NPOBOAHMKAMMU A5
NOAKAOYEeHUA, fieNaTb Bbipesbl B MOAMIOHAX U T.M.

A
GND ’o

Puc.1.6

Ha pucyHke 1.7 nokasaH Npumep UCKAOYEHUA — BbIBOAbI NPUMNANBAIOTCSA HENMOCPEACTBEHHO Ha
NOANIOH 3eMn. Takoi NpUem NPUMEHAETCS Toraa, Koraa ApyrMmmn cpescTBamm o6ecneunTb OTBOZ,
Tenaa oT MUKPOCXEMbI He yA4aeTca, UK 3aTpyaHMTeNbHO. B aaHHOM npumepe nokasaHa
MUKpocxema npeobpasoBaTens NUTaHusA, paboTaowan HenocpeacTBEHHO Ha TpaHchopmaTop.
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BbiBogbl GND MMKpocxeo
npunaveaoTca
HenocpeAcTBEHHO Ha MNOJIUIOH
3eMIN

Pnc.1.7



2. MMoaxnoyeHne nepexoaHbiXx OTBEPCTUIA

MepexoaHble oteepcTua (Via) 401XHbI BbITb YAaNeHbl OT KOHTAKTHbIX M/I0LLAA0K KOMMNOHEHTOB Ha
paccTosaHue He meHbLlie, Yem 0.25mm (gonyctmo Ao 0.1(0.15)mMmm npu NNOTHOM KOMMOHOBKE).

Ha puc.2.1 nokasaHbl CANWKOM ManeHbKUE PacCTOAHUA OT NepPexoHbIX OTBEPCTUI A0 KOHTAKTHOM
naowaaku. NMpu asTom HET HUKAKMX NPENATCTBUI Ha NaaTte, YTobbl obecneunts MUHUMYM 0.25MM.
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Puc.2.1

Ha puc.2.2 nepexoaHble OTBEPCTUA KpaeM 3aX04AT Ha KOHTaKTHYO naowaaky L1711, Hukakunx
NpenATcTBMiA, 4TOBObl 06ecneynTb NPaABUIbHOE PACNO/IOKEHWNE, TAKKE HET.

OL1711
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Puc.2.2



. Npasuno 3/4

Mpasuno 3/4 (0.75) - wWMpUHa NPOBOAHNKA NOAKNOYAEMOrO K KOHTaKTHOM M/IOLWAAKe He A0/KHa
NPEBbIWATb LWMPUHY KOHTAaKTHOM NAOLLAAKN YMHOMKEHHY0 Ha 0.75.

NcKNtoYeHNA MOXKHO AenaTb TONbKO A5 CUNOBbIX LENen U TaM, r4e 3TO AeNCTBUTENbHO HYKHO
(Hanpumep, puc.1.7 nam puc.3.5).

Ha pucyHke 3.1 nokasaHa rpynna fOCTaTOYHO MeAJ/IeHHbIX CTaTyCHbIX CUTHA/I0B NOAKAHYAEMbIX K
KOHTaKTHbIM NoWaaKkam MUKpocxembl. LLIMpMHA KOHTaKTHOM NAOWAAKM MUKPOCXembl - 0 .27Mm,
LWKMpPUHA NogKatoYaemoro nposoaHuKa — 0.254mm. LLnprHa NnpoBogHMKa B 4AHHOM C/y4dae
n36bITOYHA M HUYem He 060CHOBaHa — Knacc pas3soaxu -4 (0.15/0.15).

Pnc.3.1

Mo npasuny 3/4 anAa BbILLEONUCAHHOrO CAyYas BNoHe NOAOMAET NPOBOAHMK C WMPUHOM — 0.2MM.
(cm. pnc.3.2).

Pnc.3.2



Ha puCyHKax HUXKe MO TEKCTY NMOKa3aHo NOoAKNoYeHNe KOHAeHCcaTopa C HenpaBuibHbIM BbiIGopom
LWMPUHBI NpoBoAHMKOB (Puc.3.3) u c npaBunbHbIM (Puc.3.4).

Pnc.3.4

Ha puc.3.5 npusegeH npumep NoaKAYEHNA CUNOBbIX NPOBOAHUKOB MUKPOCXEMbI
npeobpasosartena. [1na npeobpasosarena NMTaHMA Ha TOK 3A, NOAKAOYaEM CUIOBbIE BbIBOADI
MUKPOCXEMbl MPOBOAHUKaMM paBHbIMU NO WnpUHe 0.35MM (LUIMPUHAE KOHTaKTHbIX NAOLLAA0K
MUKpocxembl 0.35MM) K COOTBETCTBYIOLUM NoauroHam. Mpasmno 3/4 BbINONHATL B AaHHOM C/ydae
Heobs3aTebHO.
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4. lMoaKntoyeHue 3eMnn U NUTaHUA

MNogkayeHmne 3emau

BbiBoabl GND y MUKpOCxem (MM ANCKPETHbLIX KOMNOHEHTOB) A0NXHbI MOAKNOYATLCA K MOAUTOHY
3eMIM N0 HauMeHee KOPOTKOMY MYyTU, KOPOTKMMM NPOBOAHMKAMU. TeopeTUYEeCKN B naeanbHOM
cnyyae HeobxoAMMO KaxKablii BbIBOA, MOAKNOUYNTL K NepexoaHOMYy OTBEPCTUIO (MONUTOHY 3eM/n)

Ha MMHUMANBbHOM paccToAHMM - 0.25mMm. TaWMTb 3eM/IM HA HECKOZIbKO MUAZIMMETPOB B KOPHE
HenpasW/bHO.

Ha pucyHke 4.1 npuseaeH npumep HeNnpPaBMUAbLHOTO NOAKAOYEHNA 3eMIN K pasbemy SFP. Ctpenkamum
MoKasaHbl A/IMHHbIE (>2MM) 1 TOHKMKe (0.254MMm) NoaKAtoYeHUA 3eMenb. NapasuTHblie NapameTpsl

(R n L) npu Takom nogxntoueHnn byayt BenMK'M.
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Ha puc.4.2 noKasaH BapuaHT NpaBUIbHOro nogkntodeHms: Boisoabl GND noakntoveHsl K Via
KOpOTKMMU (0.3Mm) 1 Wwinpoknumu (0.4mm) NpoBOAHMKAMMU.
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Ha pucyHkax 4.3 1 4.4 NnoKa3aHo N/10X0e NOoAKAOUYEeHUE 3eMIN K KoHAeHcaTopam (GuabTpbl
nutaHuaA). KonaeHcatop C1517 Ha puc.4.3 yaoctameaetca 3saHMA — «CynepKoHAeHcaTop,
XyXKe nNogKAveHne 3eMaun TPYAHO NpuaymaTthb.




Mnoxoe NoAKAYEHME 3eMNM K BbIBOAAM MUKPOCXEMbI MOKa3aHO Ha pucyHKe 4.5. MoakaoyeHne
NPaKTUYECKU SKBUBANEHTHO NOAKAOUYEHUI0 Ha puc.1.4. TexHoNorm4HocTb 3aecb cobnogeHa —
coeauHeHWe BbIBOAOB BHE 30HbI Nalikn. OCHOBHOWM HeA0CTaTOK TaKoW e, Kak gna puc.1.4 —
NoAKAYeHWe rpynnbl BbIBOAOB OAMHOYHbBIM NPOBOAHUKOM.
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Pnc.4.5

MpasuabHoe noakatodeHme BbiBoAoB GND y MUKpOCXemMbl K MOAUTOHY 3eMIM NOKA3aHo Ha puc.4.6.
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MNoakaoyeHne NUTaHMA

OCHOBHble NPaBMAA: YUNTbIBATb MPOTEKAIOLLME TOKM (MOCTOAHHbIE U UMNYAbCHbIE), PUAbTPYIOLLME
KOMMOHEHTbI N0 BO3MOXHOCTM pacnoniaratb 6/M¥e K COOTBETCTBYIOLMM BbIBOAAM MUKPOCXEM U
APYrvMX ANCKPETHbIX KoMMoHeHToB. ObecneynBaTb HU3KOMHAYKTUBHOE NOAKNOUYEHME — LUMPOKUMMU
NPOBOAHMKAMMN UAN NONUFOHAMM.

BapuaHT TpaccMpOBKM MUTAHMA AN1A MaJOMOLLHON MUKPOCXeMbl MOKa3aH Ha puc.4.7.
10



K dunbTpyrowemy KoHaeHCaTOpPY OT NepexoAHOro oTBepPCTMA (MOAMIoHa NUTaHUA) HeobxoaAMmo
obecneynTb coegMHEHNE AOCTAaTOYHO WNPOKUM NPOBOAHMKOM (M.6. paBEeH MM yKe MO WKpUHE
aHaNOrMYHOTO CoeAMHeHMUA ¢ 3emnen). [lanee NoAKAOHEHME K BbIBOAY NMUTAaHUA MUKPOCXEMbI
Aenaem no npasuay 3/4.

Punc.4.7

Mnoxas NoABoAKa MMTaHMA K MUKPOCXeMe NoKasaHa Ha pucyHKke 4.8. KoHaeHcaTop ¢uabTpa
NMUTaHUA CTOUT JOCTAaTOYHO Aa/NIEKO OT BbIBOAOB NMUTAHMSA MUKPOCXEMbI U Ba BbIBOAA NUTAHMSA
COeAMHAITCA U MUTAOTCA OT OAHOro NPOBOAHMKA. Mo Xxopolwemy, Heob6xoaAnmo 6bin10 GUALTPYOLME
KOHAEHCATOPbl MOCTaBUTb BO3/1E KaXA0ro BbIBOAA NUTAHUA U Ha 60/1ee KOPOTKUX PacCTOAHUAX
(1..2mm). Ecnv Ha cnoe Top pasmecTuTb UX He yAaeTcs 13-3a APpYrux 3/1eMEHTOB TPACCUPOBKM, TO
HeobXxoAMMO Pa3MecTUTb KOHAEHCaTopbI Ha cioe Bottom.
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TpaccmpOBKa CNNOBbLIX LLeI'IeH NMUTaHUA

BapuraHT NN10X0M TPAaCCUPOBKM CUIOBLIX Lienei NoKasaH Ha pucyHke 5.1. MNoaxnoueHne cuaosbIxX
NA0WAaA0K 3/1€eMEHTOB B AaHHOM NpUMepe OCYLLLECTBNEHO TOHKMMUK NPoBoAgHMKamu — 0.25mm.
MOCKO/IbKY Lienb paccynTaHa Ha NpoTeKaHWe ToKa 5A, TO MPOXoXKAeHME TOKa MO TOHKUM
NPoBOAHWUKaM BbI30BeT Harpes NpoBoAHMKOB Ao 60C. ConpoTusaeHUe N UHAYKTUBHOCTU B 3TUX
Y3KUX MeCTax TaKxe byayT BeNUKu.

y
(NstQ2001 &

|

Pnc.5.1

BapuWaHT NpaBMAbHOM TPACCUPOBKM CUMOBBIX LLenei NoKasaH Ha puUcyHKe 5.2.

YBenmyeHume WhpUHbI CUI0BbIX MPOBOAHMKOB A0 1MMm, obecneymBaeT 3anac No NPOTEKAEMOMY TOKY
00 10A npu Harpese go 45C. ConpoTuBaeHWe U UHAYKTUBHOCTU TaKKe byayT MMHUMA/IbHbIMU, He
OKa3blBaOLWMMM BPEAHOTO MapasuTHOTO BAUAHUA.
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Pnc.5.2
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6. 3asopobl

3a30pbl MeXAy BbIBOAAMU KOMNOHEHTOB M NOAUIOHaMU

Mpumep 6e3ayMHOM 3aIMBKU MUKPOCXEMbI MONUIOHaMK NpUBeAEH Ha PUCYHKe 6.1.

MnaTa cagenaHa No 5-my Kiaccy TOYHOCTU C BbICTaBAEHHbIMKM 3a30pamm 0.11mm.

Ha pucyHKe BUAHO, YTO B pe3y/ibTaTe 3a/IMBKM NOIMTOHOB, MPAaKTUYECKM KaXKaaa HOXKKA
MUKPOCXEMbI OKPYKeHa meTannmsaumeit c TonwmHon 0.13mm (war mmkpocxembl 0.65mm).
TeXHONOrMYHOCTb TaKMM CNOCOBOM 3HAUNTENBHO YXYALLeHa — Masieilnii AedeKT UAK Ha camol
nnarte Uaun B NPoLLeCCe MOHTarKa BbI30BET JIOKA/IbHOE 3aMblKaHUE AOPOXKEK, KOTOPOe NOTOM TPYAHO
6yneTt ob6HapyKnTb. C TOUKKN 3peHUA PYHKLMOHUPOBAHMA TaKOe pelleHUE TaKKe INLLIEHO CMbICAa.

Puc.6.1

Ha pucyHKe 6.2 npuBeaeH Nnpumep rpaMoTHOM Pa3BOAKM YaCTM NMUTAHUA YCTPOMCTBA.
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To »e camoe, HO UCNOPYEHHOE HErpaMoTHOM 3a/IMBKOM NONMFOHOM 3eM/1M, MOKa3aHo Ha puc.6.3.
Cpasy BUAMM yXyALEeHNe TEXHONOrMYHOCTU. TaKKe BUAHO, YTO 06pa3oBaioch 60/bloe KONYECTBO
TOHKWUX MNPOBOAHWUKOB 3€M/1M, KOTOPbIe 3ano/HAT coboit cBoboaHble mecTa, 06pasys Kakme-To
KOHTYpa, A/IMHHbIE TOHKME MPOBOAHMKM, 31EKTPUYECKN MOAKAIOYEHHbIE B KAKOM-TM60
NPoun3BOJIbHOM MecTe. TaK»Ke 3a30pbl MeXAy NPOBOAHNKAMMW U NOJUTOHAMM aBTOMATUUYECKU
YMEHDBLUUNCD A0 MUHUMAJIbHbIX — B AaHHOM npumepe 0 0.15mm. MocKobKY AaHHaA cxema
paboTaeT npu BXOAHOM Hanpsi>keHun 12B, To 3TO He CKasbiBaeTcsA Ha paboTe cXxembl.

Ho ecnu 6bl cxema 6bina 6bl paccumMTaHa Ha paboTy B AnManasoHe 36 — 72B, To AaHHyto naaTty nocne
N3roTOB/IEHUS MOXKHO Cpasy b6bls10 BbIKMAbIBaTb HAa NOMOWKY. 3a30p 0.15mm He obecneunsaeT
paboTy Npu TakKUX HanpaxeHuax (HanpsaxeHue npobos 45B).

s Ll Jocisis

R515
(o]

Qv vwb

Puc.6.3

3a30pbl Y KOMNOHEHTOB, NOABEPraOLLMNXCA NEPUOANYECKOMY MEXAHUYECKOMY BO3AENCTBUIO.

K TaKMM KOMNOHEHTAM MOXHO OTHECTU Ntobble BbIBOAHbIE COEANHUTE/IbHBIE PAa3beMbl, KHOMKK U
T.n. HeobxoanMMo 13 coobparkeHUn MeXxaHUUYECKON NMPOYHOCTH, a TaKKe ydllel Naku yBeanuymeaTb
3330pbl Y BbIBOAOB TAaKUX SN1EMEHTOB, B C/ly4ae NoAKNIOYEHWUA FPYNMbl BbIBOAOB Yepes NOINIOHbI.
TaK»Ke HeobXxo4MMO yunTbIBaTb paboyee HanpaxKeHUe, AeMCTBYIOLEEe HAa KOHTAKTax, YTobbl
obecneynTb Be/IMUNHY 3a30pa BHe 06/1acT Npobos. PekomeHZyeMbli 3a30p 13 COObpaKeHUi
MeXaHWYeCKOM NPOYHOCTU — He MeHee 0.2MmMm.

Ha pucyHKe 6.4 BUAHO, YTO NOAKIOYEHME MOIUIOHOB CAEMNAHO C MUHMMaAbHbIMM 3a30paMu Bo3e
BCEX BbIBOAOB pasbema — 0.11mm. Ana HanpaxeHui nutanma 3.3B 1 5B Takol 3a30p obecneunBsaeT
3NEKTPUYECKYHO NMPOYHOCTb, HO He SIB/IAETCA XOPOLIMM pPeLleHMeM No NPUYMHAM ONMCAHHbIM Bbille.

14



3d30pbl 0.11MM Ha BCEX

Pnc.6.4

Mpumep NpaBuILHOIO NOAKAOYEHUA NMOJIMIOHOB K pa3bemy NpUBeAEH Ha pUCYHKe 6.5.

MonuroH nutaHua +12B noakntoueH c 3asopom 0.25mm. 3a3op obecrneymnBaeTca OTAENbHbIM
NpaBMIOM 33a30pa ANA JAHHOM Uenun. Hue NoaMroH 3emam nogxatoveH ¢ 3asopom 0.15mm Ha cnioe
Top, uTo AMKTyeTCcs TpeboBaHMEM TaKoro 3a3opa A/1a 3Toro caoa. CooTBETCTBEHHO 33a30p A/1A BCEX
Apyrux cnoes yBenndeH o 0.2mm. TakKe MOXKHO MCMO/1b30BaTb Bbipe3bl B MOJIMFOHAX A4
obecneyeHns HeobxoaMMOro 3a3opa. Ha pucyHKe 3TO HUMKHAA FPynna KOHTAKTOB ¢ 3a30pom 0.3mM.

0.15mm top layer
0.2mm int layers

Pnc.6.5
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7. TpaccuposKa BGA

3a/1MBKa NOJIMTOHaMM

Mcnonb3oBaHWe ChNOWHbIX obfacteld meTannusauuu  (3aAMBKM  Megbto) nog Koprnycom BGA
MMKPOCXEMbI CYMTAETCA MIOXMM TOHOM. MpMYém Yem ganblie 06nacTb OT LEHTPa Kopnyca, Tem bonblue
pPUCK. ITO 0b6DBACHAETCA TeM, YTO €C/IM KOHTAKTHAaA MoLagKa LLe/IMKOM MOKpbITa 06/1acTblo 3a/IMBKM,
NOBEPXHOCTb Malikn onpeaensetca He GOPMON KOHTAKTHOM naowankun, a Gopmon OKHA B Mas/ibHOM
macke. Dopma Kanam npunos npu sTom 6yaeT He oNTMManbHOM (NPUNON Kak bbl pacTeKkaeTcs), KOHTaKT
npv 3TOM MOJIY4aeTCA HEeKA4YeCTBEHHbIM W MOXeT OblTb pa3pylweH B Mpouecce ANUTENbHOMN
aKcnayaTauumn obopyaoBaHMA, HanpuMmep, 3a CYET MEXaHWYECKUX HArpy3oK, CBA3aHHbIX C BUMOpaumeit
WAW  TennoBbiM paclumpeHnem. Takke HeobxoaMmo yuuTbiBaTb 3ddeKT TennsonposogHOCTU —
pacniaBNeHHblA NPUNON yTeKAaeT B CTOPOHY WMCTOYHMKA TEna, KayecTBO M HAAEKHOCTb MaWKK
yXyALwatoTca.

Ha pwuc.7.1 nokasaH npumep TaKOW 3anMBKM. BuaHO, 4TO B UEHTpe MUKpocxembl 16-Tb LIapuKoB
MMKPOCXeMbl 0O6beAMHEHbI CMIOLWHON 3a/IMBKOM, BCE OCTasfibHble BbIBOAbI MOYHAOTCA B OKPYKEHUU
noanroHa 3emnu. Takoe peLlleHne CeEPbe3HO YXyALaeT TEXHONOTMYHOCTb.

NckatoyeHne: B HEKOTOpPbIX C/ydYasx NMpoOM3BOAUTENlb MOMKET PEKOMEHA0BATb MPUMEHEHME CM/IOLWHON
MeTanamsaummn nog Koprnycom BGA. O6blMHO 3TO 00YCcnoBAEHO HeobXxoAMMOCTbIO OTBOAUTL
MOBbIWEHHYIO TEMNOBYD MOLHOCTb 6€3 MCnonb3oBaHMA paamatopa. B Takom cnyyvae Heobxoaumo
npuaepKMBaTbCA peKoMeHZauni NnpomsBoanTensa. Bo Bcex ocTanbHbIX C/lydYasXx 3TOro Hy»KHO usberatb.
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Pnc.7.1

BblaepmnBaHMe 3anpeLLeHHOW 30Hbl BOKpyr BGA

Mpy KOMNOHOBKE 3/1EMEHTOB HEOHXOANMMO CTPEMUTLCA, HE PasMeLLaTb BMIOTHYIO K MUKpOCXeme
BGA gpyrve KoMnoHeHTbl. PekomeHgyemasa 061acTb OTCTyna He meHee 3..5MM, TaKKe HeobxoaMmo
YUYMTbIBATb KPeNAeHWe TenN00TBOAALLEr0 paamaTopa (ecam Tpebyetca). Mpu ovyeHb NNOTHOM
KOMMNOHOBKE 3TO PacCTOAHNE MOXHO YMEHbLIUTb 40 1mm.
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Ha puc.7.2 nokasaHo naoxoe (CAnWKom 6113Koe) pacnofoKeHne KOMNOHEHTOB. BOAbLIMHCTBO
KOMMNOHEHTOB B NPMBeAEHHOM NPMUMepe PacrnoaaratoTcsa Ha pacctoaHumn 0.5mm; 0.85mm.
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Pnc.7.2

Ha pMC.7.3 NMOKa3aHO nNpaBu/ibHOE pacnosioxKeHne KOMNOHEHTOB. BO/IbWMHCTBO KOMNOHEHTOB B
npmneeaeHHOM npumepe pacnosiarakotcAa Ha PacCToAHNU He 6nunKe 3mMm.
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MNepexoaHble oTBEPCTUA

Bce nepexoaHble oTBepCTMA Nog BGA Kopnycom cnefyer Bcerga 3akpblBaTh 3alLMTHOM MACKOM.
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TpaccupoBKa Lenel coaepalmnx KBapLEBbI pe3oHaTop

Ha pucyHKe 8.1 noKasaHa YaCTb TPACCMPOBKM MUKPOKOHTPO1EPA, KOTOPbIA MCNONbL3YET ANA CBOEW
paboTbl KBApLLEBLIN Pe30HATOP. B BONLLIMHCTBE CXEM UCNOb3YHOLWMX KBAapLLEBbIA pe3oHaTop, ANA
CTabuNbHOrO 3anycKa reHepaLmMn, UCNONb3YIOTCA ABA KOHAEHCAaTOPa Masloi eMKOCTU. Ha pucyHKke
3TO KoHAeHcaTopbl C97 n C100. 3emnsAHbIe BbIBOAbLI 3TUX KOHAEHCATOPOB HE/b3A NMOAKAUATL K
3eMJ/ie NeyaTHOM NaaTbl B NPOU3BOJIbHOM MecTe. Heobxoanmo 3emnum KoHAeHcaTopoB 06beagNHUTD
MexXAay coboi U NOAKNOUNTD K 3EMAAHON HOXKKE MUKPOKOHTPOAIEPA. 3eMNAHOM BbIBOL,
MMKPOKOHTPOJ1/1IEPA B CBOKO oYepesb HEOBXOAMMO C APYroi CTOPOHbI MOAKAUNUTL K NEPEXOAHOMY
OTBEPCTUIO, MOAKNOYEHHOMY K BHYTPEHHEMY MOJIUFOHY 3eMAU /UK K NoanroHy Ha Top/Bottom. B
3TOM C/ly4ae, y4acTOK 3eMM, MOKa3aHHbIW CTPENIKOW, byaeT Tak Ha3biBAEMOW KYMUCTOM 3eMAEN».
ITOT y4aCTOK HEOBXOAMMO AEeNaTb MO BO3MOMKHOCTM Kopoye. K Hemy Heb3s NoAKAto4YaTb 3eM/U
HUKAKUX APYrMX 31eMeHTOB. MICKtoYeHMe COCTaBAAET KOHAEHCATOP, YCTAHOB/EHHbIW B LLenu
BHELWHero cbpoca MMKPOKOHTpoANepa (Ha pucyHke cnesa ot C100). Takas TpaccMpoBKa
obecneymBaeT MaKCMMA/IbHYIO MOMEXOYCTOMYMBOCTb, OCOBEHHO NPU HAHOCEKYHAHbIX MOMEXaX,
KOTOpPble MOTYT Bbl3blBaTb TPYAHOOOBACHMMbIE cOOM 1 3aBMCaHMA B paboTe MUKPOKOHTpoAepa.

Pnc.8.1

18



Ha pucyHKe 8.2 nokasaH npumep HenpaBuUabHOM TPACCMPOBKKN KBapLLEBOro pe3oHaTopa.

KBapL, pacnosioxeH A0CTaTOYHO A4aNeKO OT MUKPOCXEMbI. 3eMIA KOHAEHCATOPOB 06BA3KM
NOAK/oYeHa HenocpeACTBEHHO K BHYTPEHHEMY MNOINFOHY 3eM/IN, 3EMNAHOM BbIBOA,
MUKPOKOHTPO/INEPa TaKKe Cpasy NOAKAYAETCA TyAa Ke. B pesynbTaTte pacCTOAHWE MO CNOK 3eMM
NoJly4nnochb paBHbIM 15mMm. HMKAKOWM «4UCTOM 3eMIM» NPU TaKOM NOLKNOYEHUM He NoJTydaeTcs,
MOCKO/IbKY BCE CUAUT Ha 0bLuen undposoi 3emne. YcTpoicTBo byaet paboTtaTtb Npu oTCyTCTBUM
n/mnm manom yposHe nomex. Mpu CUAbHbIX NOMeEXax YCTPOMCTBO byaeT «c6onTb» (0cobeHHO npu
HaHOCEKYHAHbIX MOMeXax, MOCKO/IbKY BHYTPEHHWE CNJ/IOLWHbIE CI0U NMUTAHUS U 3EMIU He
o0b6ecneymBaloT XOPOLEN 3aLLMTbl OT TAKOTO BUAA NOMEX.).

METCLOTTZ

Pnc.8.2
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BHyTpeHHMe Bbipe3bl Ha nNaaTte (ppesa)

BHYTpeHHMe Bblpesbl Ha NiaTe 0bblYHO MUCMONL3YHOTCA, KOrga Heobxoanmo obecneynTb
rabBaHWYECKYIO M30NSLMIO Ha MN1aTe, a B CUY NJIOTHOM KOMMNOHOBKM MK MO APYTUM NPUYMHAM
aToro obecneunTb He yaaetca. [na npubopos, Ha KaKUX-TMBO LLensax KOTOPOro HaxXoamUTCs
HanpseHne 220B, 0b6bI4HO TpebyeTcs obecneunTb rabBaHUYECKYH0 Pa3BA3KY OT HU3KOBO/IbTHbIX
uenemn, He meHee 1.5kB (1500B). ns sToro Heo6xoAMMO 0b6ecneynTb PaccToOSHUE MeXKAY
BbICOKOBO/IbTHbIMM W HU3KOBOJIBTHLIMM LLEeNAMMU He MeHee 5MM (OpMEeHTUPOBOYHO CYMTaETCA MO
nnaTte 1mm = 300B). Ecnun Ha nnaTe He ygaeTca obecneunTs Tpebyemoe pacctosiHue, To Heob6xoaMMmo
BbINOMIHMTL NponuA (PpesepoBky) B Nnate. Ppe3epoBKa BbINOAHAETCA B Hanbosee y3KMX MecTax,
raoe paccTosiHMe No naaTte BblAep)KaTb He Noay4vaeTca. B pesynbrate B paboTy BKAOYaeTCA
BO3AYLIHbIN MPOMEXKYTOK, HanpsaxKeHne Npoboa KOTOPOro JOCTAaTOYHO BENMKO (3-4KB Ha 1mm,
MOMET YMEHbLUIATbCA M3-3a PAa3/INYHbIX CTOPOHHUX GAKTOPOB — NOBbILIEHHANA BAAXKHOCTD,
KOHdUrypaums npoBOAHMKOB U T.M.).

MuHUManbHbI guameTp dpesbl Ha 3aBoae-NpoussBoamTene — Kak npasunao, 0.8Mm. 3To 1 ecTb
MWHUMaNbHasA WKpKHA Gpe3epoBaHHOro nasa. [lenas Bblpesbl B NaaTe WWUPUHOMN B 1MMm, Nerko
obecneuynTb OTCYTCTBUE KaKUX-IMB0 npobaem npm N3rotToBNeHMM NeYyaTHOM NaaTbl.

Ha pucyHKke 9.1 B KayecTBe NpMmepa NpMBeLEHA YacTb NAATbl, FAE NOKa3aHO NPMMEHEHME Bbipe30B
Ana obecneyeHns rabBaHNYECKON U30NALMM.
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10. IMCKPETHOCTb yr/a yCTaHOBKM KOMMOHEHTOB Ha naare

KOMMNOHEHT, MOXKeT 6bITb MOBEPHYT BOKPYr CBOEM OCK C AUCKPETHOCTbIO 1 rpaayc.

B 60/blUMHCTBE C/ly4aeB yr/ia ycTaHOBKM KomnoHeHToB (Rotation Step) 8 90 nau 45 rpaaycos 6onee
yem [0CTaTo4HO. O4HAKO MHOFAA MOXKET BO3SHUKHYTb CUTYaLLMA, KOrga Takue yrabl He NO3BONAOT
pa3mMecTUTb BCE KOMMOHEHTbI HA NaaTe. Takasa cUTyaLma MOXKET BO3HUKHYTb ecaun rabaputobl
KOHCTPYKTMBA (NNaTbl) KECTKO OrPaHMYEHbl, KOA-BO 3/1IEMEHTOB A1 Pa3MELLEHNA Ha NAaTe BEINKO U
MMeeTCcA HECKOJIbKO BMAOB Lenen aaa KoTopbix Heobxoamma rasibBaHopasssizka B 1500B. B stom
C/ly4ae KOMMOHEHTbl MOYKHO YCTaHaBANBATb C H0ObIM, YA0OHbIM ANA KOMNOHOBKW Yr/10M
(anckpeTHocTb 1 rpagyc). EaMHcTBEHHOE HEYA06CTBO COCTOUT B TOM, YTO NPOBOAHMKN B STOM Cay4vae
OO/IKHbI By AyT NPOBOAUTLCA NOA, YINaMU, OTIMYHBIMUK OT CTaHAAPTHbLIX. [puMmep Takow
TpaccMpoBKM npuBeaeH Ha puc.10.1 (Top) un puc.10.2 (Bottom).

Pnc.10.1
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