[Ipobnembl BHEOPEHNA HOBbIX
TEeXHOJIIOMMu O514 MMPpoOEeKTUpPoOBaHUA
N MPON3BOAOCTBA NeYaTHbIX MJiat
-CHOBa 0 becCcBMHLIOBON TEXHOMOMu,
-TEXHONOrnMga napadpasHou nauku,
-TexHonorung HDI,

-seamless production,
-CKOTY-TEXHOOrng
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CkpbITble gedektbl — Head in Pillow
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CkpbITble gedekTbl - Pad Cratering

A2 ball
Cracked joint

Crack propagated into FR4 between
Te T2 layers

Figure 2 Pad Cratering on Lead-Free PWB



CkpbiTble gedoekThl - “sporadic brittle fracture”

Figure 3 Typical BGA brittle intermetallic fracture with SAC alloy on copper pad.




CTaHOapTHbIM PEHTIEH HE OOHapPYyXXMBaeT
Head-In-Pillow — Tonbko noa yrrnom

Head-in-pillow (HIP) defects, also known as head-on-pillow
(HOP)., occur during reflow. The solder paste wets the
printed circuit board pad while not fully wetting the BGA

Figure 7. Various examples of HOP defects easily
identifiable with off-axis 2D X-Ray inspection




Hage>XHOCTb CBUHLIOBOW TEXHOIOMMU

NpoBepeHa BpeMEHEM

O HageXXHOCTU NasiHbIX
coeanHeHN(lNC) SM ACY TI1

- KonunyectBo 5M HaxogsAaWMXCA B 3KcnnyaTtaunm
Ha OoObeKTax TennoBoOM M aTOMHON SHEPreTUKn
>35 000 wr.

» CymMmmapHasa HapaboTtka — 1,13x10 mnpA4. 4acos
» Obuwee kon-eo INNC >70MrH.
» Kon-Bo otkasoB 1C =0




MOXHO N1 3TO cnasTh TakKe HaaeXKHOo?
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HoBbin TN coeanHutenen - XMC
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Cuctema nanku B napoBom case

Vapor Phase System - VPS
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OCHOBHbIE OOCTOMHCTBA Mankn B napoBou dpase

HeBo3amMoXeH neperpeBs CBblILLIE 3apaHee N3BECTHOW TemMnepaTypsbl
KOHAEeHcauuu napa.

OTHOCUTENBHO NPOCTON NMPOLECC TEPMONPOMPUNUPOBAHUS - HE
TpebyeTca TpyaoemMkum nogdop npodunen B 3aBUCUMOCTHU OT
KOHCTPYKLMN COOPKMN.

PaBHOMepHOE pacnpeneneHne temneparyp, He3aBMCUMO OT pa3Mepos,
uBeTa, PopMbl U XapakTepa NoBEPXHOCTU KoMMNoHeHTOB u 1.

[[@apaHTMpOBaHHbLIM PpaBHOMEPHLIN HAarpeB BCEro NasgseMoro usgenus.

Xumunyeckne ocHoBbl npouecca obecriednsatoT 100%-MHEPTHYIO
aTMocdoepy npu namke.

XopoLuas NoBTOPAEMOCTb YCIOBUW NanKu N pe3ynbTaToB npoLecca.

B0O3MOXHOCTb yCTaHOBKN Dorlee HU3KOM MakCcuManbHOW TeMnepaTypbl
naviku: 200°C — gnga aBTekTnyeckon navku, 230°C — ana 6eccBUHLOBOMN.




OCHOBHbIE HEOCTATKN N OrpaHUYEHNs Nankm B
napoBou dpase

e bBonblasa ckopocTb NogbeMa TemnepaTypbl B MOMEHT KOHAeHcauum napa —
OrpaHMYeHHble BO3MOXHOCTW YNpaBneHusi CKOPOCTbIO NOABbEMA.

e HeBO3MOXHOCTb TOHKOW HACTPOUKKN nNpouecca — OTKITOHEHUSA OT U3DpaHHON
TemMnepaTypbl Nanku HEBO3MOXHDbI.

* HeBbinonHeHne pekoMmeHaaUun OT pasfnYHbIX NpousBoaguTeENen
KOMMOHEHTOB.

e [lpn cmelwiaHHOM Nanke Ha pekomeHgoBaHHOM Temnepatype 230°C
BO3MOXXEH NMeperpeB CBUHLIOBbLIX KOMMNOHEHTOB 1 HEQOrPEB DECCBNHLIOBbIX.

e OrpaHun4yeHns Ha Ncnosib3oBaHMe Navkn B NapoBoun dpase OTAENbHbIX
KOMMOHEHTOB pAda Npou3BogUTeENen:

- OrpaHuyeHus MmakcumanbHon temnepatypbl Analog Devices, Linear
Technology, PLX, Renesas;
- Micron Technology He pekomeHayeT npumeHeHne VPS onsa ceoen
NPOAYKLUUN;
= Hpyrne nponsBoanUTen He'peKoMeHAYIOT ANs OTAEIbHbIX 1 num
npumeHeHune VPS.




YcuneHue nposasneHnsa apyrmx gedektos B VPS
* Voiding
* Wicking
 Drawbridging
e Tombstoning

a. b.
Fie. 1a. b. Tombstoning after VPS



OrpaHn4yeHusa oT Nnpom3BoanTeren — UrHopupoBaTh?

* Analog Devices: Vapor Phase Soldering (1 Minute) - 220°C. Stresses
above those listed under Absolute Maximum Ratings may cause permanent

damage to the device.
Renesas VPS Profile — max 215°C PLX VPS Profile — max 220°C

The table below lists the soldering heat resistance conditions (VPS) for VPS reflow. . — -

Table 4.20 Heat Reslstance Conditions (VPS)

!
Maximum temperature (package's surface temperature) 215°C or below
Time of temperature higher than 200°C 25t0405 Vapor Phase Reflow
o ) ) This process heats an inactive solvent to produce vapor through which the PCB passes through for
Preheating fime at 120°C to 150°C 0to60s soldering. The benefits are that the temperature can be maintained uniformly. The risk of oxidation and
contamination is minimized due to the use of the inactive solvent.
Maximum chlorine content of rosin fiux (percentage mass) 0.2% or less

The resin surface temperature and oven profile must be controlled. The temperature rise as
recommended shall be kept to within 1-5°C/minute, and the rise should be as shallow as possible.
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3 oTBeTa YBe dunnoppa:

Bonpoc 6.4: Micron Technology, for all products

TN-00-15: Recommended Soldering Parameters - Infrared reflow or vapor-
phase reflow are not recommended for Micron products.

OTBerT: If vapour phase is not recomanded, why is vapour phase only
recomanded in space and military applications ? EADS , Astrium, Thales,
Matra, MBDA, Ericsson Microwave ...... all had vapour phase systems
because of the best heat transfer, no overheating possible, oxygen free
process, lowest delta T between a big and a small component, secure
process with Auto solder break system. We had applications from Ericsson
and other companies where reflow ( convection ) is not allowed ( see
samples of IBM ). Asscon vapour phase machines are standing in all
facilities where is producing really complicated electronics.




[Tpoaykumnsa donpm Astrium, Thales, Matra, MBDA,
Ericsson Microwave ¢ 6eC(_:BMH

LOBbIMWA KOMI'IOHeHTaMI/I?
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