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OCOBEHHOCTU BbIBOPA TPADAPETA JIVI:I CbOPKU
N3AEJINN C IIOBEPXHOCTHO-MOHTUPYEMbBIMU

KOMIIOHEHTAMUM

IIpusedenv pexomenoauuu no u3zomos-
JCHUIO MEMALULeCKUX mpaghapemos 0st
MEXHON02UU NOBEPXHOCTNHOZ0 MOHMAKA
C UCNONB30BAHUCM OMEUECNEEHHO20 000-
pydosarusi.

YMenbineHre MaccorabapuTHBIX TIOKa3aTesel u3/e-
JUI W 1epexoji B 6oJiee BBICOKOUACTOTHYIO 00JIACTD
CUTHAJIOB TPEOYIOT HE TOJBKO TIOBBINIEHUS ILIOTHOCTH
montaxka (6osee 10 31eMeHTOB HA ¢M2 IJIONAAN TIIa-
TBI), HO M yMEHBIIEHNS TOMIUHBI 1aThl (10 0,5 MM 1
MeHee) WM nepexofa Ha ru6kue Hocutean. COopKa
TaKUX IJIaT METOJIaMU TPAJAUIIMOHHOTO MOHTAKa HEBO3-
MOZKHA M TPeOYeT TPUMEHEHUST TEXHOJIOTHN TIOBEPXHO-
crroro moutazka (IIM).

[Ipumenenue 1IM 1103BoJISIET HE TOJBKO YMEHbBIIUTD
raGapuThl u Maccy usaeaus B 2—6 pas (cm. Taba. 1 u
2), TOBBICUTD MX HAJEKHOCTD, KAUECTBO U OBICTPOAEI-
CTBUE, HO 1 CHU3UTD TPYJI0EMKOCTH COOPOYHBIX OTIepa-
it B 1,5—3 pasa, T. €., B KOHEYHOM CY€eTE, TOOUTHCS
YIETIEBTEHNST TTPOLYKITHH.

[To Mepe TIOBBITIIEHNUS TIJIOTHOCTH MOHTasKa TIPOMUC-
XOMUT TEPEeXO] OT TPAAUITMOHHLIX KOPITYCOB THUIIA

Ta6mmma 1

Konuuecmeo nasmoix coedunenuii na 1 cm? nogepxnocmu

neuammoll naamvt no mepe sneopenus mexronozuu IIM
(¢pupma «Philipss)

1970-| 1980-| 1990-| 2000
Tomer 1965 | “1980 | 1990 | 2000 | 2010
Komraectso | ¢ 3,0 25 40 100
COCOIUHCHUN

Ta6anua 2

Hapamempor newamnoti naamot 0151 [1M-31emenmos
(pupma «Philips»)

Tomsi 1990| 1995 1997 200p 2045
Ulnpuna popoxex | 155 | 100| 75| 50| 25
Ha 11aTrc, MKM

[InotHoCTH pacmo-

JIOXKEHUS DJIEMEH- 10 15 20 35 50
TOB, ex./cM?

Paccrosmne Mexny | 300 | 509 | 150 100 50
BbIBOJIaMH, MKM

P-DIP, SO, TO k kopiycaM TOBBIIIEHHON TIJIOTHOCTH
BpIBozIOB Tua PGA, PBGA, CBGA, CCGA, a Takxxe K
YCTaHOBKE GECKOPITYCHBIX KPUCTAJJIOB HA JIEHTOYHOM
HocuTesie uian B uctioanenun «flip chip» wemocpen-
CTBEHHO Ha MOBEPXHOCTD TevyaTHol miatel [1—3]. B
HACTOSIIIIee BpeMsI Be/IYIIHE 3amaHbie (PUPMBI TP BbI-
MyCKe MaJOTaGaPUTHBIX U3/IEJUI UCIOMb3YIOT MHOTO-
caoiirbie (8 — 10 c10eB) rHOKKE TLIATHI I MUKPOCXEMBbI
¢ mraroM BbIBOIOB 0,2 MM M IIJIOTHOCTBIO MOHTaXKa 35
HasHbIX coefuHennii Ha 1 cm2.

Ecmn mars ner nasag mepexox Ha [IM caepsxuBasics
6ousiee BbICOKOH (710 2,5 pa3) CTOMMOCTBIO IIOBEPXHOCTHO-
MouTupyembix komunonentos (IIMK), 1o B nHacrosiiee Bpe-
Ms HaGso/laeTcst mapureT 1eH, a otaesabhbie [IMK crann
JIENIEBJIE KOMIIOHEHTOB, MOHTUDYEMbBIX B OTBEPCTHUA. Kp0Me
TOro, NpuMeHeHmne IIMK CO3/1a€T yCJIOBUA [JIA [IOJIHOM aBTO-
MaTHu3alumn CéOpO‘IHO-MOHTa}KHbIX paéoT, COCTaBJIAIOIIUX 10
40% TPYAOEMKOCTH U3/IE/INil.

B 3aBucumoctn ot niotnoctu [IM ncnonbaytoTest
JIBE €T0 PAa3HOBUIHOCTH:

— METO/I MHMBUIYAJBHOTO MOHTAKA KAKOTO KOM-
MOHEHTA TIATHI TPY TIOMOIIN MasIbHuKa (xapakrepen
st 0,6—3,0 mastapix coeauuenuii na 1 cM2);

— CPYIIIOBOI METO/I, BKJIIOYATOIIHIA CJIE/TYIOIITIE OC-
HOBHBIE OIepaIii: HaHECEHNEe TIasIbHON TTacThl HA 1TO-
BEPXHOCTD TIJIATHI, YCTAHOBKY KOMIIOHEHTOB, TIATKY KOM-
MTOHEHTOB OIJIABJIEHUEM TIAasiJIbHOI TIACTBI.

B JIAHHOII CTaThbe PACCMOTPEHBI OCOOEHHOCTH Ha-

HECEHUS TAs/IBHON MACTHI HA TTOBEPXHOCTD TLIAT.

g napesxnoit maiiku [IMK k wecytieit moBepxHoc-
i naneauit (T1aTe, TOAIOKKE, JEHTE W T. T1.) B MECTe
MalKW JIOJBKHO IPUCYTCTBOBATD JOCTATOYHOE KOJIMYe-
cTBO punos (NasIbHOM acThl) — JJIS ITOJHOTO CMa-
YUBAHUS BBIBO/A 3JIEMEHTA U METAJLJTM3UPOBAHHOM J0-
POKKHM ocHOBaHMS. [lacTa MOKET HAaHOCUTBCS 03aTO-
pom usm TpadapeTHoii edathio. [1pn HaHeceHnn macTh
JI03aTOPOM TPY/IHO TOJYYUTh YETKHE KOHTYPBI OTIIe-
varkoB (T. K. macra 1 go3aropa cogepxut 10 20%
OPTaHMYECKOTO CBA3YIONIETO) M UX PABHOMEPHOCTD MO
Beell miate (u3-3a pacrekanmsa mactbl). Kpome Toro,
3TOT METO/I HaHeceH!sI TpeOyeT HEKOTOPOTro TIPOMEKYTKA
BpPEMEHHM /IS €0 ocyliecTBIeHus (He3HaunTe IbHOTO
— 1pu niporpamMMupyemoM OBM Hanecenun m 3HAUN-
TEJBHOTO — TIPU PYYHOM). YKA3aHHBIX HEJAOCTATKOB
JIUIIEH MeTo]T TpadapeTHoil meyat, 06eceqnBarONTHii
OJTHOBPEMEHHOE TIOTIA/TAaHKE TTACThI HA BCE TIO/I/IEKATITHE
nafike yqacTku miatel. [1pu TpadapeTHoil nevatn 1032
MACTBl PETYJIUPYETCS TOJMIIMHON TpadapeTa u TeoMeT-
PUYECKUMHU Pa3MepaMy «OKOH» €r0 PHUCYHKA.
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TEXHOJIOTHA ITPOU3BO/CTBA

W3 mpakTU4ecKoro OIbITa YCTAHOBJIEHO, YTO HAM-
JIydinuM TpadapeToM s HaHeCEHUS TTasJIbHON TTacThl
SBJITETCST MeTAJLIMUECKuil TpachapeT-MacKa, He cofiep-
KAl CeTYATOr0 HOCUTEJIS B «OKHAaX» pucyHka (cet-
Ka MTPU KayKI0M HAaHECEHUN TACTHI BBITATUBAETCS U, Ta-
KNM 06Pa3oM, UCKAKAET MOMYYaeMbIil PUCYHOK).

[ oIy YeHusT MEeTAITNIeCKIX TpadapeToB CyIile-
CTBYET HECKOJIBKO METO/IOB: TNTAMITOBKA «OKOH» B 3a-
TOTOBKE MeTaJlJIa, 3JIEKTPOUCKPOBas pe3ka, (ppesepoBa-
Hrie HabopoM pe3 pasHoro AUaMeTpa, XUMITIECKOe TPaB-
JIeHWe, J1a3epHast pesKa.

[lepBble TpH U3 TTEPEUNCIECHHBIX METO/IOB OUEHD TPY-
JIOEMKH U TPeOYIOT 3HAYUTEJNbHBIX MPeBAPUTETbHBIX
3aTpar, TMO3TOMY OHU UCIIOJIb3YIOTCS KpaiiHe PeKo.

B nacrosmee Bpems Hambosee TMHUPOKO [
M3TOTOBJIEHUS TPADaAPETOB MCIOIb3YETCsT METO/T XUMHU-
Yyeckoro TpaBJeHus. OIHAKO /IS €70 OCYTIECTBICHUS
HEOOXOIUMO TIPUCYTCTBHE (DOTOMTAOTIOHA TIPEATIOIArae-
MOTO PHCYHKa, a Jiydiie — aAByX (IPsSMOro u 3epKasib-
HOTO) JI/IS1 TPOBEIECHNS JIBYXCTOPOHHETO TPABJIEHUST HC-
XO/IHOM 3aTOTOBKM, 06ECTIeYNBAIONEro 60./1ee BhICOKOe
KauyecTBO Tpadapera (MeHbIIle pacTpaB, OTCYTCTBHE <KO-
HYCHOCTH» OKOH). [Tosryduenne $hoTomaGioHoB, HECMOT-
ps Ha o6uJIne TEXHUYECKUX CPEJICTB, OCTAETCS OYEHD
CJIOKHOI 3a/1a4e€id, T. K. TJIEHOYHbIE HOCUTEJIM CKJIOHHBI K
M3MEHEHWIO CBOMX JIMHEHHDBIX Pa3MepOB B 3aBUCHMOCTH
OT TEMITEPATYPBI U BJAYKHOCTH OKPY>KAIOIIEH CPeIbl, UTO
HAKJIQ/IbIBAET CYIIECTBEHHBIE OTPAHUYEHISI Ha TOYHOCTD
U3TOTOBJIEHUsI, OCOOEHHO JJIS TLIAT 4 — 5 KJjiacca M Mpu-
MeHEHUsI MUKPOCXeM ¢ 1aroM BbiBosioB 0,5 — 0,3 M.

Kpome Toro, npu ymMeHbIineHny pazmMmepos JUHUN Ho-
tomabona 10 100 MKM 1 MeHee MOBBITIAIOTCS TPeGo-
BaHMS K YHCTOTE TMOMEIIEHUN U KyJbType TPOU3BO/I-
CTBA, MOCKOJIBKY 1eheKThbI, 06pa3yIoNInecs Py MOTaIa-
HUW TBIJIMHOK HA M3TOTaBJNBaeMble (DOTOMTAGIOHBI C
pa3MepoM JuHWI 50 MKM, YCTPAaHUTb TPAKTHYECKHU He-
BO3MOJKHO.

B cBs3W ¢ 3TUM aKTyaJIbHBIM CTAHOBUTCS U3TOTOB-
Jieare TpacapeToB MyTeM MpsMoro (hOPMUPOBAHUS PH-
CYHKa, MUHYS U3TOTOBJeHne (hoTomabJ0HOB, YTO T10-
3BOJISIET TISATHIN W3 TIEPEYNCICHHBIX METOJIOB — JIa3ep-
HbIil. Cpenn ero MpeuMyIecTB — MPOCTOTa N3TOTOB-
JIEHUS M3JeJUST: OT MAIIMHHOTO TIPOEKTUPOBAHUS 10
MAIIMHHOTO U3TOTOBJICHNS Tpadapera 1Mo oOJHOM U To
Ke FICXOTHOH MH(OPMAITHIH.

JIS1 U3TOTOBJIEHNUST TPaapeTOB UCIOIb30BATIACH
ycTtanoBka JmgaszepHoi pe3ku JIK-150

JITK3.00.00.00.00 (mpomssozctso r. YUepkacc) u sa-
Tynnas Jgenta (atynp JI-63) Tommunoii 0,05 —0,4 Mm
(rmar 0,05 Mm). ITpu MOMONIM N3rOTOBJIEHHBIX Tpada-
PETOB MasiIbHAs TTAacTa HAHOCHUJIACD JIJIST YCTAHOBKU KOH-
JIEHCATOPOB, TPAH3UCTOPOB U MHIYKTUBHOCTEN THITOPA3-
mepoB 0603, 0805,1206, 1210, a Takske aKTUBHBIX dJie-
MeHTOB B Kopriycax SO, SOT, SOD, P-DSO c marom
BbIBOZIOB 1,25 m 0,65 MM. Pasmep "okoH" moj maiky
KOMIIOHEHTOB /4 ILnoiagok 1,0x1,0 MM cocTaBJisI
0,7x0,7 mMm, 0,8%0,8 MM, 0,9%0,9 mm, 1,0x1,0 MM, 1,1%
x1,1 MM, 1,2%1,2 MM,

[IpoBepka adpdpextuBHOCTH TPahaAPETOB OCYIIECTB-
JISLJIACh Ha MasiIbHBIX IMacTaX Ha OCHOBE CBUHIIOBO-0JI0-
BAHHBIX TIPUIIOEB 6e3 A06aBOK JparMeTajioB —
IJI-112 AYK 0.029.009 TY (unpoussoactso 1. Onec-
cor), I111-180 TY107-85 AYE 0.033.012 TY (mpowus-
BOJCTBO T. JIbBOBa) — U ¢ go6aBKamu cepebpa (2%):
PM-98 (Sn-62) AAS 90 (pupmbr «Myabruop Cor-

nepe» ). TTacTbl HAHOCHIUCD HA TJIATHI M3 CTEKJIOTEKCTO-
suta Mmapku FR-4 rommunoii 0,5, 1,0 u 1,5 mm. Kommo-
HEHTbBI YCTAHABJIMBAJIUCH U NPUCOCAMHAINCD TTOCPE/I-
CTBOM OILJIaBJICHUS TTAacThl. KauecTBO MasiHBIX coemHe-
HUil TpoBepsiioch Ha cootBeTcTBUE TpeboBanusM OCT
107.480091.004—88.

IKCIEPUMEHTATBHO YCTAHOBJIEHO, YTO KAa4eCTBO TIa-
STHOTO COeZIMHEHNUS He 3aBUCHUT OT THIIA IAaCThl U OTIpe-
JIEJISIETCS TOJTBKO €€ KOJMYECTBOM.

B pesysbrarte mpoBeJeHHBIX SKCIIEPUMEHTOB yCTa-
HOBJIEHO, UTO JIJIs TIOJTyYeHusT HaJIesKHOM "crenerroii” (6e3
HaruIbIBOB rpumnos) naiiku [IMK ontumanbHol sBiser-
cst tosmmaa Tpadapera 200 mxm. Pasmepst "okoH" A5t
MaliK¥ BBIBOZOB aKTUBHBIX 2JIEMEHTOB JIOJIKHBI TOYHO
(1:1) OBTOPSATH pasMepbl KOHTAKTHBIX TLJIOMAIOK, Pe-
KOMEH/IyeMbIX (hUpMaMi — WU3TOTOBUTEJISIMU 2JI€MEH-
TOB. VICK/II0YeHNE COCTABJISIOT 3JIEMEHTDI € I1arOM BbI-
Boz1oB 0,625 MM, [IJIT KOTOPBIX MTPU pa3Mepax KOHTAKT-
Hoit ttormaaku 0,3%0,8 MM pexkoMeHyeTcs "oKHO" 7151
nastibHol macTbl 0,3%0,9 MM, B KoTopom 0,1 MM 106aB-
JISIETCS C HAPY>KHOM CTOPOHBI KOHTAKTHOM Tiommaaku (ma
CTOPOHY, MPOTUBOIIOJIOKHYIO KOPIYCY 5JIEMEHTa).

Pasmepnr "okoH" A MafiKM 3JI€KTPOJUTHIECKUX
KOH/IEHCATOPOB, PE3UCTOPOB, BAPUKATIOB I0JIKHBI COCTAB-
a1 0,8%0,8 MM Ipy BesTMUMHE KOHTAKTHOM TLTOTIA/IKH
1%1 MM. Pagmepnr "oKOH" 17151 TAHKU OOBIYHBIX KOH/ICH-
CaTOPOB JIOJKHBI ObITH 1,1X1,1 MM TIpn BeIM4nHE KOH-
TaKTHOH Ttomaaku 1x1 mm.

[IpuBenenHble 3HAYEHUS CIIPABEINBBI KaK [IJIs1 OTe-
YeCTBEHHOU 2J1IeMEHTHOI 6a3bl, TaK M JJIsT IMIOPTHBIX
[IMK.

TupaskeycroitunBocTtb TpadapeTa ¢ NpuBeIeHHBIMU
pasmepamMu "OKOH" JIJIsT TEPMOCTAGUIN3UPOBAHHON J1a-
TYHHOU JIeHTbI cocTaBJisieT He MeHee 7000 oTrreyaTKoB.

[IpoBeneHHbIE 9KCTIEPUMEHTAJIBHDIE UCCIEIOBAHUS
MIO3BOJIMJIN TAK)Ke YCTAaHOBUTD CJIeyIolee.

1. Tpadaperbi, ©3rOTOBJIEHHBIE U3 JIATYHHOU JIEHTbI
JI-63 TommHOI 0,2 MM, IMEIOT "BepTHUKAIbHBIE" CTEHKHT
"oKoH".

2. MunumanbHbIi pagmep "okHa" Tpadapera, KOTo-
PBII MOXKHO ITOJIYYMTb HA YCTAHOBKE Ja3ePHON pe3Ku
JIK-150 JITK3.00.00.00.00, cocraBiser BeJUYNHY
0,2x0,2 MM.

3. ¥YcranoBka Jsaszepuoii pesku JITK-150
JITK3.00.00.00.00 MoxxeT OBITH MCTOJb30BAHA TIPH
M3TOTOBJICHUN METAJLJIMYECKNX TpadapeToB B TEXHOJO-
THU TIOBEPXHOCTHOTO MOHTAKA JIJIST TIEYaTHBIX TLIaT 3 —
4 KJ1acca TOYHOCTH.

4. V13 paccMOTPEHHBIX THUIIOB Tpad)apeToB TOJIbKO
MeTAJLIITIECKIE TTO3BOJISIOT OCYIIECTBIISTD ONITUMAJIbHOE
HaHeCeHe TAsIbHBIX MAcT, 06eCTIeYNBAIONIEE BBICOKOE
KavecTBO COOPKU M HAJIEKHOCTD PAGOTHI U3/IeINS.
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