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YTOHEeHWe Mnocne BPEeMEHHOro CpalMBaHUS MOJIYNPOBOAHUKOBbIX MNAACTUH — KJlO4YeBas TexXHOIorus
3D-MHTErpauun [aT4YMKOB U 3/1EKTPOHHbIX KOMMOHEHTOB AJ1s MOJIyYeHUS MUHMUATIOPHbIX CUCTeM.
O6paboTka yNbTPAaTOHKMX KPEMHMUEBbIX MJIACTUH SIBNSIETCS CJIOXKHbIM MPOLECCOM, MO3TOMY 6bLin
paspaboTaHbl pas/iMyHble TEXHOJIOTMA UX BPEMEHHOro CpalMBaHUSA C HocuTesleM pAfas crabunusauum
1 3aWmThbl N1ACTUH BO BpeMsi MPOU3BOACTBEHHbIX onepauuyid. ABTOpbl IPOTECTUPOBA/IM ABa TakMX MeToAa:
BrewerBOND ¢ MexaHM4Yeckum paspeneHmem u ZoneBOND ¢ xMMu4eckuMm / MexaHN4eCKUM paspeieHueM.
B AaHHOM pa6oTe NpeAcTaB/eHO NOAPO6HOE ONMCaHWe LWAroB NOAroTOBKM NOYNPOBOAHUKOBOM MNIACTUHDI,
BPEMEHHOro CpawuBaHMsa W pasgeneHus (pe6oHAMHIra) nnacTMHbl U HocuTend. Metoa ZoneBOND
npeanonaraer LeHTpUPYXXHOe HaHeceHUe afresvOHHOro CoCcTaBa Ha MOJYNPOBOAHUKOBYIO MIACTUHY
1 NO3BOJISIET MPOBOAUTb NpoLLecChbl NpU TemnepaTtype Ao 250°C. Hocutenb NOKpbIBaeTCs APYrum afresusom
Nno Kparo MNACTUHbI, a HAa ero LeHTpasbHyo 061acTb HAHOCUTCS AaHTUAAIe3UOHHbIA CJ1I0M. DTOT Mpolecc
No3BO/SIET YTOHATb 200-MM NIACTUHDbI A0 50 MKM. MoMmumo Metoga ZoneBOND npoTecTUpoBaH HOBbIA
MaTtepuan kKomnaHum Brewer Science. [119 pasgeneHus UCNoJib3yeTcs MPOCToe B UHTErpaLumn MexaHu4eckoe
yCTporcTBO. Bnarogaps NOKpbITUIO BCe MOBEPXHOCTU MOJIYNPOBOAHMKOBOM MIACTUHbI U HOCUTENSA 3TOT
npouecc sBNsieTcs NpoCTbiM peLleHeM Npyu He06X0AMMOCTM YTOHEHMUS MJIACTUH A0 50 MKM. Ar€3UOHHbIN
cocTtaB BrewerBOND 305 3awuiaeT CTpyKTypbl OT MOBPEXAeHUsl BO BpeMS CK/IeMBaHUS NIACTUH. [laHHbIA
MaTepuan nosBosisieT NpoBOAUTb 06paboTKy 3aaHe CTOPOHbI Npu TeMmnepaType 250-300°C. Ha HocuTenb
HAHOCUTCS aHTUAATe3NOHHbBI MaTepuan BrewerBOND 510, KOTOPbI/ NO3BOJISIET BbINOJIHATD MEXaHUYECKUI
Oe60HANHT 6e3 AOoMO/IHUTENIbHOW JIa3epHOM UIM XMMUYEeCKon 06paboTku.

Back thinning after temporary wafer bonding is a key technology for 3D integration of sensors and electronic
components to obtain miniaturized systems. Ultrathin silicon wafers are difficult to handle therefore various
temporary bonding approaches have been developed to stabilize and protect them during the subsequent
fabrication steps. We have characterized two of these methods: the BrewerBOND with a mechanical release
and ZoneBOND with a combined chemical/mechanical release. This paper presents a detailed description of
the wafer preparation steps, temporary bonding and debonding processes. The ZoneBOND method involves
the spin coating of a wafer with an adhesive and tolerate processes up to 250°C. The carrier is coated with
another adhesive at the wafer edge. The area in the center of the carrier is with an anti-sticking layer. With
this process, a thinned 6-inch wafer down to 50 pm can be fabricated. Beside the ZoneBOND new material
by Brewer Science was tested. An easy to integrate mechanical release is used. Two silicon substrates were
bonded with polished front side, without structure and with an edge trim on the front side of the device wafer.
The coating on full surface of device and carrier wafer makes it to an easy solution for thinning down to 50 pm.
Device preparation with an adhesive BrewerBOND 305 saves the structures and prevents from destroying
them during the bonding. The material enables backside processing at 250-300°C. The carrier is coated with
the release material BrewerBOND 510, which allows a mechanical debonding without additional processes.
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dddeKTHUBHAS TEPMOPETY/ISLHS U BbICOKAS IIJIOT-
HOCTb II€peXOAHBIX OTBEPCTUH B KpeMHUU 61aro-
Iaps MeHbIIeMy OTHOMIEHHIO CTOPOH — 3TO JHIIb
HeKOTOpble U3 IPeHUMYLIeCTB yTOHEHHBIX IIJIACTHH.
OnHaKo, yMeHbIIeHHe TONIIUHBL IIACTUH Cylle-
CTBEHHO OCJIOKHSIET UX 06paboTKy. YIBTPaTOHKHeE
KpeMHHUeBble IUVIACTUHBI TONIIKNHON MeHee 50 MKM
HMeIT HU3KYI0 YCTOMYHUBOCTh, HU3KYIO JKeCTKOCTh
npu usrube, KpoMe TOTO, UX HeJb3s IlepeMelaTh
C IIOMOIIBIO CTAHZAPTHOI'0 TeXHOTIOTHYeCKOro 0b6opy-
noBaHUS. [I03TOMy ITPH UX U3TOTOBJIEHHUH, A TAKKe
IUIsL CTAabUIM3aLl UK BO BpeMsI MeXaHHUYecKoH obpa-
OoTKM / IepeMellleHU I, UCIIOAb3yeTCsl BpeMeHHas
dHKcanus JIACTUHBL CO CTPYKTYPOH Ha IIJIACTHHe-
HocuTete [1].

JJis. yTOHeHHUS HCIIOIb3YIOTCS MPOLIeCCH IMITH-
doBaHUS, TPaBIeHUS U IIOTUPOBKU. [[ByXdTallHAL
mnudoska (rpybast u ToHKas) ymanseT 60onbIIyo
YacTh KPeMHUEBOTO CJIOS K IIPUBOJLUT K obpa3osa-
HUIO TedeKTOB Ha II0OBEPXHOCTH. FX MOKHO yCcTpa-
HHUTH C [IOMOIIBIO SKHUIKOCTHOTO TPAaBJIEHHSI C OHOB-
PeMeHHBIM BOCCTAHOBJIEeHHEeM KPHCTaIIHYeCKOH
pemeTku. ITocneayomas XUMUKO-MeXxaHUYecKas
IIOJIMPOBKA I103BOJISIET ITOJIYYUTh U/ eaIbHYIO II0Bep-
XHOCTh C Ra <1HM.

OnuH U3 cr1ocoboB 06paboTKU TOHKUX IJIACTUH
65111 npeAoXeH KOMIaHHUel Brewer Science. OH
BK/II0YaeT B cebs IeHTPUPYKHOe HAaHeCeHUe ajre-
3MBa Ha MOYIIPOBOAHHUKOBYIO INIACTUHY, a HAa HOCH-
TeMb HAaHOCHUTCS AaHTHAATE3HUOHHBIN MaTepHal
IJ1s1 YIPOIEeHHUS OTe/leHUsI YTOHeHHOM IIaCTUHBI
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Fig.1. Process flow for the Brewer Science temporary wafer bond-
ing technology

B IIpoliecce feboHauHTa. Ha puc.1l n306paskeHa cxeMa
nporiecca 06paboTKH TOHKHUX IIACTHH, KOTOPBIH pac-
CMOTpeH B JaHHOH pabore. CHavyasa MPOUCXOLUT
IO, rOTOBKA I10/1yIIPOBOJHHUKOBOM IIJITACTUHBI U HOCH-
Tessd. 3aTeM IIPOBOJUTCS BpeMeHHOe CpallliBaHue,
YyTOHeHHe U XUMHKO-MeXaHHYecKoe pasfeseHHe.

n near future new solutions are

required for miniaturized elec-

tronic systems with higher per-
formance, lower cost and reduced
thickness down to some 10 pm
(1]. Wafer thinning is one of these
promising solutions which facil-
itates 3D integration of sensors
or electronic systems. These sys-
tems consist of individual compo-
nents, which are vertically stacked
and have electrical connections.
3D integration requires the wafer
thinning of both MEMS and CMOS
devices. Efficient thermal man-
agement and a high through sil-
icon via (TSV) density due to
lower aspect ratio are some of the
advantages of thinned wafers.

Compared to thick wafers, the
handling of thin wafers is chal-
lenging. Ultrathin silicon wafers
down to 50 microns have low sta-
bility, low bending stiffness and
cannot be handled with standard
wafer processing equipment. In
order to enable the fabrication of
thin Si substrates or to stabilize
them during the mechanical pro-
cessing, it is necessary to tempo-
rarily attach these device wafers to
carrier wafers [l]. For thinning pro-
cess, grinding, etching and polish-
ing are used. Grinding in two steps
(rough and fine) removes most of
Si material and leads to surface
defects and imperfections. With a
subsequent Si wet etching, these

imperfections can be removed and
the crystal lattice are restored.
Finally the chemical mechanical
polishing (CMP) generates a per-
fect surface with Ra <1 nm. One
method for thin wafer handling
is provided by Brewer Science.
This method involves spin coating
of device wafer with an adhesive.
The carrier is coated with a release
material to remove the thinned
wafer in a debonding process.
Figure 1 shows the process flow
for the thin wafer handling tech-
nology used in this work. First the
device and carrier wafers are pre-
pared. The wafers are then tempo-
rarily bonded and the subsequent
back thinning is performed and
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Puc.2. O630p paznuyHbix mexHoA02Ul 8peMEHH020 CPALLUBAHRUS
Fig.2. Overview of different temporary bonding technologies

B mesioM, BCe TeXHOJIOTHH CPALlMBAHUS [IJIACTHH
JleJIsiTCS Ha SKUAKOCTHBIE U cyxHe [2]. Anre3nBHOe
CpaliMBaHHe OTHOCHUTCS K TpyIIle KUJKOCTHBIX
TEXHOJIOTHUH C IIUPOKUM BHIGOPpOM METOLOB IJisf
nebonpguHTra. K MociefHUM OTHOCSTCS TepMHUUe-
CKoe, XUMHUYeCKOe, ja3epHoe U MexXxaHHUYeCKoe

paspeneHue. Ha puc.2 mpeacTaB/IeHO KPATKOe OIIH-
CaHMe pa3IMYHLIX MeTOL0B BpeMeHHOI0 CpalliiBa-
HUSI [IPH SKUIKOCTHOM U CyXoH 06paboTKe.

K TpaZHMIIMOHHBEIM MeTOLaM BPeMeHHOIO Cpa-
IIMBAaHUSA IIOJYIPOBOOHUKOBBIX IJIACTHH OTHO-
CUTCH4, HallpUMep, pa3lesieHHe II0J BO3AEHCT-
BUeM TeMIlepaTypbl. CoBpeMeHHEIe 3Ke TeXHOJTOTUH
HaIlpaB/IeHbl Ha Pa3paboTKy MeTOHOB Ne6OHAUHTA
IIpU KOMHATHON TeMIlepaType. K HUM OTHOCHUTCS
ZoneBOND, npennoKeHHBIN KOMIIaHHeH Brewer
Science, KOTOPBIH SIBISeTCS KOMOUHALIMEN XUMHU-
YeCKOro U MeXaHHYeCKoro pasgeneHusi. OCHOBHAs
Hjes NJAHHOU TeXHOJOIHH 3aK/IKYaeTcs B TOM,
4TO HOCHUTEJIb Je/IUTCS Ha [Be 30HBL: B LieHTpe ¢op-
Mupyetcst obiacTe ciaboro aaresusa (3oHa 1), a o
Kparo - 06J1aCTh CUIBHOTO aiTe3KBa (30Ha 2).

ITomuMo ZoneBOND KoMmmaHHUs Brewer Science
IpejjaraeT HOBble MaTepPHaJIbl IIOJ pPa3JIMYHbIe Tpe-
OoBaHUS MPOLIECCOB CPAIlUBAHUS U pa3feleHHUs.
B meTome BrewerBOND wucIionb3yeTcs Jia3epHOe UIH
MexXaHH4YeCcKoe pasfeseHue. JlazepHoe pasjgene-
HHe OKa3blBaeT o4eHb caboe BO3AeHNCTBHE HA yTO-
HeHHYIO [IJIACTUHY, HO MOKeT IIPOBOAHUTHCS TOIBKO
CO CTeKJISHHBIM HOCHUTEJIeM, IIPO3padyHBIM [
JIa3epHOro HM3y4eHHs B AuamnasoHe 270 u 360 HM.
AnresyMBHBIE MaTepHaJbl, KOTOpPble KCIIOJb3yIOTCH
B MeTomax ZoneBOND u BrewerBOND, riepe4ucieHbl
B Tabnulie.

[Ipy MexaHHYeCKOM pas3fe/leHHUH IIJIACTUH Tpe-
byeTcsi cuIoBOe BO3/IeHCTBHe. [IpenMyInecTBaMU
MeXaHMYeCKOro pasfeleHUus ABISIOTCI HU3KHUE
pacxonrl, a TaK>Xe BO3MOXHOCTb HCIIOIb30BaTh

finally the mechanical debonding
takes place.

Usually, temporary wafer bond-
ing technologies are divided into
wet and dry techniques [2]. For each
group several specific technologies
are available. Adhesive bonding
technology falls into the group of
wet process with different methods
for the final debonding. The differ-
ent approaches are: thermal slide,
chemical, laser and machanical
release. Fig.2 shows an overview for
different temporary wafer bonding
methods separated into wet and dry
processes.

In temporary wafer bonding
there are some traditional methods

such as thermal slide release
approach. New technologies now
focus on room temperature debond-
ing processes. Here Brewer Science
provided the ZoneBOND technol-
ogy, which is a combination of
chemical and mechanical release.
The main part of this technology is
that the carrier is separated in two
zones. During the bonding process,
two zones are formed. In the mid-
dle of the wafer, there is a fragile
adhesive region (zone 1). In contrast
to the zone 1, there is a strong adhe-
sive area on the wafer edge (zone 2).
Beside the ZoneBOND material
Brewer Science provides new mate-
rials with different requirements
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for the adhesive wafer bonding
and de bonding processes. The
BrewerBOND method employs
either laser release or mechanical
release. The laser release results
in very low stress for the thinned
substrate, but is only feasible with
glass material which is transparent
to laser irradiation between 270 nm
and 360 nm wavelengths. The adhe-
sive bonding materials used for
ZoneBOND and new BrewerBOND
are listed in Table.

The mechanical release needs an
additional de bonding force to sep-
arate the wafers. The advantages
of mechanical release are the low
costs as well as the possibility of
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Adze3usHble Mamepuanbl 0151 Memodos ZoneBOND

u BrewerBOND

Bonding materials for BrewerBOND and ZoneBOND technologies

TexHosnorus

Technology

Marepuan
Material

CTpyKkTypa
Device

T =

BrewerBOND

Knewn
Adhesive
Brewer BOND 305

zone 2.

EM 2320-15 o151 30HbI 2.

ALre3noHHbIN MaTepman aAns cpalymea-
HUA NnacTuH: ZoneBOND 5150-30
Release material for carrier wafer:
Z13500-02 for zone 1; EM 2320-15 for

Adhesive bonding material for device
wafer: ZoneBOND 5150-30

BrewerBOND AHTUAAre3noHHbIe MaTepuanbl
ans Hocutens: BrewerBOND 701, ;
BrewerBOND 510. - O
ALre3NOHHbIN MaTepuan aAns cpalmea- S
HMA NnacTuH: BrewerBOND 305 G T et oM
Release material for carrier wafer: Brewer BOND 510
BrewerBOND 701, BrewerBOND 510.
Adhesive bonding material for device
wafer: BrewerBOND 305 ZoneBOND
Kneit Z1: Knein 22:
ZoneBOND AHTVAAre3nOoHHbLI MaTepuan ans CTpyKTYpa A%g%sc')‘i%él: Adhesive 72:
HocuTens: ZI 3500-02 4151 30HbI 1; Device EM 2320-15

Carrier

pa3/IHYHbBIe THUIIBI aATr€3HMOHHOTO0O MdaTepHalla.
TeXHOJIOTUYECKHU U Inponecc Mmpru MeXaHHUYeCKOM

Hocutenb !

—

AHTU-aAre3nBHbLIN CNON
Anti-sticking layer:
5150-30

Puc.3. CpasHeHue mexHonozuti BrewerBOND u ZoneBOND

technology

pasfeneHHH ropasfo IIpolle, YeM IIPpHU MeTone
ZoneBOND, Tak KaK Ha BCIO IOBEPXHOCTh HOCUTEJIS

HAHOCHTCS OOHWHAKOBBIM aHTUAAT€3UOHHBIN CJIOH.
B pesynbTaTe OTCYTCTByeT HEO6XOLUMOCTD B SKH/I-
KOCTHOM XMMHYECKOM TPaBJIeHHUH WU JIa3epHOH

obpaboTKe nepen eOOHIUHIOM.

using different types of adhesive
material. The process flow is sig-
nificantly simplified compared to
ZoneBOND in which the anti-stick-
ing layer is coated on the complete
carrier wafer. As a result the wet
chemical etch or the laser release
before de-bonding is not required.
In comparison to ZoneBOND
method the BrewerBOND technol-
ogy has simple preparation steps.
The comparative overview of these
technologies is shown in Fig.3.

EXPERIMENTAL

Before starting the wafer coating it
is necessary to do an edge trim of
the device wafer. Previous results

Fig.3. Comparison between BrewerBOND and ZoneBOND

Ilo cpaBHeHHIO ¢ MeTOLOM ZoneBOND TexHo/IOrus
BrewerBOND rMeeT 6oj1ee IpoCThie IIOATOTOBUTEIb"
Hble maryk. CpaBHUTE/IbHBII 0030p JaHHBIX TEXHOJIO-

TUM [IpeJCTaBJIeH Ha PUC.3.

shown, that the wafer edge is less
susceptible for damage. The edge
trim width is 2 mm with a depth of
260 pm. Fig.4 shows the wafer edge
after the edge trim of an 8-inch
wafer. After the thinning step the
wafer diameter is reduce by 4 mm.

Experimental results using
ZoneBond material

Spin coating of the device and the
carrier wafers is carried on the
semi-automatic RCD8 spin coater
from SUSS MICROTEC. The device
wafer is prepared by the deposi-
tion of the thermoplastic adhe-
sive (ZoneBOND 5150-30). The sub-
sequent curing takes place at

230°C for 2 min. The viscosity of
the adhesive is 10000 centipoise
high. The adhesive layer thickness
depends on chuck rotating speed.
A layer thickness of around 20 pm
requires a rotating speed of 1600
revolutions/min with a dispensing
quantity of around 5-10 ml (Fig.5).
The first step of the carrier wafer
fabrication on the RCD8 is forming
of a zone on the wafer edge with the
adhesive ZoneBOND EM 2320-15. An
exact centering of the carrier wafer
on the vacuum chuck is important
to get uniform coating on the wafer
edge zone. The thickness of the
layer is in the range of 0.5-3 pm.
After baking at 220°C, an anti-stick

VoL.11 No. 2 (81) 2018 NANO INDUSTRY



HAHOTEXHONOrMun

Puc.4. 200-mm naacmuHa nocae 06pabomku Kpasl
Fig.4. 8-inch wafer after edge trim

NCNbITAHUA
[lepes HaHeceHHeM IIOKPBITHS Ha I1OTYIIPOBOLHU-
KOBYIO IIJTACTHUHY He0OXOZUMO YHATUTh YaCTh ee
KPOMKH CO CTPYKTypoH. IIpeapiaylire pe3yabTaThl
IIOKa3bIBa/IM, YTO Kpal IJIACTHHBI MaJIO IT0JBep>KeH
IIOBPEKJEHH M.

YaoaneHHe KPOMKHU IIPOU3BOAUTCS Ha HIUPUHY
2 MM U r1y6uHy 260 MKM. Ha puc.4 n3obpaskeH Kpan
8-ImI0MMOBOH IIJIACTHUHEI ITocie o6paboTku. Ilocie
06paboTKHM AHAMeTp MOJTYIPOBOLHUKOBOM IIJIa-
CTHUHBI yMEHBIIUTCS Ha 4 MM.

OnbIT c UCNONb30BaHMEM MaTepuana ZoneBOND

LenTpudy>kHOE HaHeCeHHe MOKPHITHUSA Ha IIja-
CTHHY CO CTPYKTYPOH U Ha HOCHTe/b BBIIIONIHSIETCS
Ha IoJyaBToMaTH4YecKkoH cucteme RCD8 ot SUSS

35

30
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20 4

TonuMHa cnos, MKm
Layer thickness, pum

15 1

10

500 1000 1500 2000 2500

CKOpOCTb BpalleHns, 06/MuUH.
Rotating speed, R/min

Puc.5. 3asucumocmb MOAULUHbI CA0S OM CKOPOCMU 8PALL,eHUS,
onpedeAeHHAs! HA N/n nAGCMUHe ¢ 00HOPOOHBIM NOKpbIMUeM
U moAuwuHoU cnost 30 MKM.

Fig.5. Layer thickness dependence on the rotating speed includ-
ing homogeneous coated wafer and measured 30 pm layer
thickness

MicroTec. [ToynpoBOoJHKKOBAS IJIACTHUHA MOATO-
TaB/JIMBaeTCA C IIOMOIIBIO OCaKAEeHHUS TepMOIlia-
CTUYHoOro aare3uBa ZoneBOND 5150-30. ITocie 3Toro
BBIIIOJIHSIETCS 3a1yOIMBaHUe MaTepHasa IpU TeM-
neparype 230°C B TeueHHe 2 MUH. BA3KOCTh afre-
3uBa coctasiisgeT 10000 cIl. TonmirHa c0og aaresusa
3aBHCHUT OT CKOPOCTH BpallleHUs Aepskarens. s
CO3JIaHHUS CJIOSI TONIIKMHOM 20 MKM TpebyeTcs CKo-
pOCThb BpalleHust 1600 06/MUH U IpuMepHO 5-10 M1
MaTtepuana (puc.5).

layer (ZoneBOND ZI 3500-02) is dis-
pensed on the center of the car-
rier wafer. Compared to 400 centi-
poise of ZoneBOND EM 2320-15 the
viscosity of the anti-stick layer is
only 50 centipoise. Compared to the
device wafer preparation the adhe-
sive layer thickness of the carrier
wafer depends on chuck rotating
speed. A Layer thickness of around
2 pm requires a rotating speed of
300 revolution/m in with a dispens-
ing quantity of around 1.5 ml. The
adjusting adhesive width is around
1.5mm (Fig.6).

The subsequent adhesive wafer
bonding is realized by using a
SUSS MicroTec SB8 wafer bonder.

The adhesive wafer bonding is car-
ried out under low vacuum (process
pressure < 5 mbar) with a 170 kN/m?
bonding pressure using a bond-
ing temperature of 200°C. Figure
7 shows the wafer stack on a 6inch
fixture and the formed intermedi-
ate layer with approximately 30 pm
thickness after the adhesive wafer
bonding in the SB8e.

One way to characterize the
quality of the bonding interface is
infrared microscopy. Fig.8 shows
two examples after the adhesive
wafer bonding process.

The left one shows clearly visible
voids between the bonding part-
ners. In contrast, in the bonding
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interface on the right side no voids
are detectable. In previous work 5 to
5 mm structures are used to eval-
uate the bond strength by apply-
ing an increasing shear force until
the interface cracks. A maximum
shear strength around 8 MPa with
a dicing yield more than 90% was
obtained for the strong adhesive
zone (Fig.9). Compare to zone 2, the
yield and the bonding strength of
zone lis very low.

After chemical, mechanical and
thermal processes (T < 250°C), the
edge zone of the strong adhesive
area is released with mesitylene.
Then, the wafer stack with the
device wafer face down is mounted
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AOre3vB Ha Kpato NaacTuHbl
Adhesive on wafer edge

s

TonuyHa cnos, Mkm
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KonnyecTso maTepuana, Mn
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Puc.6. MaacmuHa-HocumeAb nocAe HaHeceHUs adze3usa Ha Kpal,
a maioke 3asLCcUMOCMb MOAWUHBI CAOS OM HAHOCUMO20 KoAUYecm-
80 Mamepuaa npu NocmosiHHoU ckopocmu epatuerust 300 06/ MuH
Fig.6. Carrier wafer after coating with adhesive on wafer edge
including layer thickness dependence on the dispensing quantity
with constant rotating speed of 300 R/min

[TlepBBIM IIATOM B IIOATOTOBKE IIJIACTUHBI-HOCH-
Tens Ha cucrteme RCD8 aBnsgercs popMHpoOBa-
HHe 30HBl Ha KPalo IOJYIPOBOJHHKOBOH IlJNa-
CTUHBI C IIOMOIIbIO aAre3ruBa ZoneBOND EM 2320-15.
Upe3BBIUAMHO BaXKHO 00eCIIeYHUTh TOYHOE [[eHTPH-
poBaHMe HOCHTe/IA Ha BAaKYyYMHOM JAepsKaTeje O1g
II0JIyYeHH I OLHOPOJHOTO IIOKPBITHU A 110 Kpalo IIjIa-
CTUHBI., TonmuHA cinosg coctaBasgeT 0,5-3,0 MKM.
Ilocne cymku npu TemiepaTtype 220°C B LIeHTP
HOCHTeJIS HAaHOCHUTCS C/IOH aHTHAATe3HMOHHOTO

Puc.7. Adze3uoHHOe cpauwueanue nAacmuH co copmuposaH-
HbIM NpOMEXymoUHbIM choem 8 ycmaHoske SUSS SB8e

Fig.7. Adhesive wafer bonding on SUSS SB8e substrate bonder
with formed intermediate layer

maTtepuana ZoneBOND ZI 3500-02. Bsa3KocCTh
C/108 AaHTHAATe3MOHHOr0 MaTepHaja COCTaB-
nseT Bcero 50 cIl B cpaBHeHuu c 400 cIl gasa
ZoneBOND EM 2320-15. Kak 4 B cjiy4yae HOATOTOBKH
MOy POBOJHUKOBOM IMJIACTHUHEL, TOJIIHMHA C/I0S
Ha HOCHTeJIe 3aBHCHUT OT CKOPOCTH BpallleHHUsd [ep-
skaTenst. sl TOro YTo6bl MONYIUTh CJIOHM TONIHHOMN
2 MKM, TpebyeTcsi CKOPOCTh BpalleHUs 300 06/MHUH
IIpu HaHeCeHUH 1,5 M1 MaTepuasna. lllupuHa aAre-

on a tape frame and placed in the
SUSS de-bonding system DBI 2T.

In the DBI 2T, the mounted wafer
stack is fixed on both sides by vac-
uum. The mechanical separation
of device and carrier wafers is done
over the C-cut at the wafer edge.
The carrier wafer is clamped over
the blade and vertically moved on
a flex plate over power cylinder at
room temperature. A pressure roll
is moving backwards and control
the speed of debonding procedure.
The schematic drawing including
a picture of the DB 12T is shown
Fig.10 and Fig.17.

In the final step, the device wafer
on the mounted tape frame and the

carrier wafer are cleaned in a com-
bined puddle dispense- und spray
process. Similar to the edge release
process, the cleaning is performed
in the SUSS MicroTec AR12 module.
The used chemistry is limonene
or mesitylene with a subsequent
isopropanol rinse. With this pro-
cess flow, a thinned wafer down to
50 pm can be fabricated (Fig.11).

In the cleaning step the wafer
is rinsed with mesitylene. In pud-
dle dispense process the arm rotate
from right to left side for two sec-
onds supported with ultrasonic.
The solvent remove the adhesive
from the wafer. The cleaning pro-
cess needs to be as short as possible,

3MBa COCTaBHJIA IPUMEPHO 1,5 MM (pHC.6).

because the UV-sensitive tape
decomposed by the solvent mesit-
ylene. The puddle dispense elimi-
nate the whole adhesive layer in
15 min.

The tape loses their adhesive
strength after 30 min in mesitylene
bath. But the thinned wafer needs
the tension of the tape (Fig.12).

Experimental results using
BrewerBond material

The fIrst step of the device wafer
processing on the RCD8 is the coat-
ing with the adhesive BrewerBOND
305 material. BrewerBOND 305 is a
polymer material with a viscosity
of 6700 centipoise. Challenging is
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Puc.8. IK-uzobpaxkeHue nocae adze3uoHHO20 Cpawu8aHus
c depekmamu (caesa) u 6e3 degekmos (cnpasa)

Fig.8. IR-Detection after adhesive wafer bonding with (left) and
without (right) defects
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EM 2320-15 Z13500-02

Puc.9. Mpo4Hocmb 30H Ha cosu2
Fig.9. Shear strength of zones

ITocnmenympomiee aAre3suBHOe CpalllMBaHHUe IIPO-
BOJIUTCS C IIOMOIIbI0 cucTeMbl SUSS MicroTec SBS.
I[Iporecc IpoTeKaeT IIPH HEBBICOKOM BakyyMe (<5 6ap)
C [aBJIeHHEeM CpalnuBaHUs 170 KH/M? Ipu TemIiepa-
Type 200 °C. Ha puc.7 usobpaskeHa c6opKa IIJIaCTHHBI
Ha HocHTese Ha 200-MM JepskaTese ¢ HAHEeCeHHBIM
NPOMEXYTOUYHBIM CJI0eM TOJLMHOMN IPHUMEPHO
30 MKM II0CJIe cpalnvBaHUs B SB8e.

OmHUM U3 c10cob60B OLIEHKHU KadyeCTBa IIOBep-
XHOCTH CpalllMBaHU SBJIgeTCd MHUKPOCKOIHUS
B MHPpakpacHoM cBeTe. Ha puc.8 mpencras-
JIeHBl [ABa IIpHMepa MJIAaCTUH II0CJIe CpalllkBa-
HUs. Ha meBoM H306paskeHHMH BHUIHBI IYCTOTEH
Me>XIy CKJIeeHHBIMH IIJIACTUHAMMU, B TO BpeMs
KaK CIIpaBa TaKHe IIYCTOTBl OTCYTCTBYIOT. [Js
OLleHKH IIPOYHOCTH CKJIEHBAaHHS HCIIONb30Ba-
auch 06pasLbl 5x5 MM, K KOTOPBIM 6BLIa MPUJIIO-
JKeHa IolepeyHas CABUTAaloIas CHJjia I0 [osBJe-
HHUS TPELIHH Ha IIOBePXHOCTHU CKIeUBaHUA. B 30He
BBICOKOM aJire3UM IIPU NPUIOKEHUH MoIlepeuYHON
CABUTAIOIIEN CHUIIBL OBII [TOJIy4YeH pe3yIbTaT OKOJIO
8 MIIa c BEIXO[IOM TOJHBIX KPUCTA/JIOB b6oee 90%
(puc.9). B 30He 1 IPOUYHOCTD CKI€UBAHHUS U BBIXO],
TOAHBIX KPUCTAJIJIOB OYeHb HU3KHeE I10 CPAaBHEHUIO
C 30HOH 2.

[Tocne XUMHYECKOM, MeXaHHUYeCKOH U TepMHUyYe-
cko# (T < 250°C) 06paboTOK ¢ KpaeBOK 30HBI C IIOMO-
IO Me3UTHJIeHA yAANSIeTCs afTre3UoHHBIN CJIOH.
3arem cb60pKa HOCHTEJIS C II0TYIIPOBOAHHUKOBOM IT/Ia-
CTUHOM, 0bpalleHHON JHIIEBON CTOPOHON BHU3,
MOHTHPYeTCsl Ha PaMKY C IIJIEHKOH K IIOMeIllaeTcs
B ebonmep DB 12T.

the dispensing without air inclu-
sion. The thickness of the layer is
in the range of 35-50 pm using a
HEIDENHAIN measurement sys-
tem. After baking at 220°C for
2 min without proximity to the
hotplate the device wafer is ready
for further processing. The second
step of substrate preparation before
adhesive wafer bonding is the layer
deposition on the carrier wafer
with the BrewerBond 510 material.
This release material enables the
mechanical debonding without
wafer cracking at room tempera-
ture. The expected datasheet layer
thickness is around 5-6 run using
speed rotation of 1250 rpm. The

ellipsometry measurement showed
a thickness of the release material
around 3.5 nm. The numeric model
and the wafer map after thickness
measurement of the BrewerBond
510 release material are repre-
sented in Fig.13.

The subsequent adhesive wafer
bonding is carried out under vac-
uum (process pressure < 5 mbar)
with 180 kN/m? bonding pressure.
With the infrared inspection an
outgassing of the material was
observed (Fig.14).

One is bonded at 200°C with
a heating and cooling ramp of
10 K/min. The next one has a lon-
ger hold time at 100 and 150 °C for
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20 min. The last bonded interface
show the wafer stack after heating
the wafer (200°C, 10 min) before
coating. Nevertheless the sub-
sequent wafer thinning of the
200 mm wafer is with the com-
bined three step process (grind-
ing, spin etching and chemi-
cal mechanical polishing) possi-
ble. With this conventional back
grinding process the wafers can be
thinned down up to 50 pm thick-
ness. Regarding to silicon surface
the roughness after grinding is
around 14 run with a wafer thick-
ness of 115 pm (Fig.15).

Regarding to the thickness vari-
ation control a subsequent fine
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Hocutens MpUKMMHOM
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Puc.10. Mpouecc 0eboHOUH2a 8 SUSS DB 12T
Fig.10. Debonding on SUSS DB 12T

B cucteme DB 12T cbopka IJIACTUHBI C HOCUTE/IeM
c 06erx CTOPOH GUKCUPYeTCsl BAKYYMOM. MeXxaHHUYecKoe
paslerneHHe MOAYIIPOBOAHKUKOBOM [JIACTHUHBI U HOCH-
TeJIsl ITPOBOHUTCS 110 C-06pa3HOMY BEIpe3y Ha Kparlo IlIa-
CTHHBI. HocuTens QUKCUPYETCS BBIIIE JIE3BUS U IIOA-
HMMaeTcsl Ha THOKOM IJIACTHHEe BBEPX IIPU KOMHAT-
HOI TeMIlepatype. [IpUKMMHOM POJIKK [lepeMellaeTcst
Ha3aJl U KOHTPOJIKPYyeT CKOPOCTb ITpoliecca AeboHIUHTa.
CxeMaTHUYeCKHUI YepTesk C H306paskeHHeM CUcTeMbl DB

Puc.11. Ouucmka 8 modyne SUSS MicraTec AR12 u noaynposooHu-
K08ast NAAcMuHa moALuHol 50 mkm nocne puHanbHol nod20mosKu
Fig.11. Cleaning in SUSS MicroTec AR12 module and 50 pm
device wafer after final preparation

Ha 3aK/IH0O4YUTeIbHOM ILIare IOAYIPOBOJHUKO-
Bas IIJIACTHHA, pa3MelleHHas Ha paMKe C IIJIEHKOH,
Y HOCHTeJb OYHIIAI0TCS KOMOMHHUPOBAHHBIM METO-
noM (HanuB 1 HabpsI3ruBaHue). Kak U B ciiydae co
CHSITHEM CJI0S C KpaeB, YMCTKa IIPOBOSUTCS B MOAYJIe
SUSS MicroTec AR12 ¢ McII0o/Ib30BaHHEM JTMMOHeHa
WA Me3UTHJIeHA C IOC/AeAyom e IPOMBIBKOM H30-
IIPOIMJIOBBIM CIIMPTOM. JJaHHBIH IIPOLIeCcC IPHMeH I~
€TCSI B U3TOTOBJIEHUH IIJIACTUH TOJIIIHMHOM 10 50 MKM

12T nipencrasiieH Ha pyc.10 v puc.17.

grinding is favorable. With the
downstream stress release spin
etching process defects or micro
cracks are reduced. In additional
the surface quality of around 4nm
is improved. With the final CMP
step the perfect surface quality
with a roughness smaller than
0.5nm is realized (Fig.16).

Besides the mechanical wafer
thinning there exist many other
chemical and physical processes,
which are partially tested and
compatible to the adhesive wafer
stack. These are:

« silicon dry etching;
e PVD-metallization;
« photolithography;

(puc.11).

+ wet etching and cleaning process
with different acids and bases
like diluted hydrofluoric acid.
The most critical parameter is

the temperature. Processing tem-

peratures up to 300°C are possible.

After some tested processes the
wafer stack with the device wafer
face down is mounted on a tape
frame and placed in the debond-
ing system DB 12T (Fig.17). In
the subsequent debonding pro-
cess the device is separated from
the carrier wafer. The debonding

process of the 200 mm wafer is a

room temperature peel-off process

and identical to the mechanical
release ZoneBOND process.

During the process the device
wafer is fixed and the carrier
wafer is vertically moved on a flex
plate over two power cylinder.
The debonding force is lower than
500 N and finished after less than
5 min. The cleaning is performed
in AR12 module with mesitylene
and subsequent isopropanol rinse
compared to ZoneBOND process.
In the cleaning step the wafer is
rinsed by mesitylene. In the pud-
dle dispense process the chuck is
rotate right to left side for two sec-
onds with changing the direction.
The solvent remove the adhesive
from silicon surface. Regarding
the sensitive tape decomposed
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Puc.12. Pama c naeHkol nocae 10 muH (caesa) u 40 muH (cnpa-
84a) 8 8aHHe C Me3UMUAEHOM

Fig.12. Tape frame after 10 min (left) and 40 min (right) in mesity-
lene bath

B mponecce YMCTKY HAJIMBOM YHCTsIee yCTPOU-
CTBO BO3/IeMCTBYET CIIpPaBa HaJIeBO B TeYeHHeE JBYX
CEeKYHJ, B COYeTaHUHU C YIBTPA3BYKOBOM 06pabOTKOM.
I1pu 3TOM pacTBOPUTE/b yAaAseT afre3us C IOy~
MNPOBOAHHUKOBOM IIIACTHHEL. IIpollecc 04YHUCTKH
IOKeH 6BITh MAaKCHMaJIbHO OBICTPBIM, IIOCKOIBKY
Me3MTHJIeEH IIOBpeXJaeT YYBCTBHUTEJIBHYIO
K YO-U3/1y4yeHHUIO IJIeHKY. [IpU YKMCTKe HaJIUBOM
CJIOM ajre3HBa IIOJTHOCTBIO yAaasieTcs 3a 15 MUH,
a MJeHKa TepseT CBOM KJesliHe CBOLCTBA IIOC/Ie
30 MMH B Me3HUTHIEHOBON BaHHe. HeobxomHumo,
YTOOBI IIOAJEeP>KUBATIOCH OIIPe/le/IeHHOe HaTsIKeHHe
m1eHKH (puc.12).

OnbiT ¢ maTepuanamu BrewerBOND

[lepBBIM marom B 06paboTKe MONYIPOBOAHU-
KOBBIX IIJIACTHH C HCIIOJIbB30BaHHEM CHCTeMBbI
RCDS8 siB/1sieTCSI HaHeCeHUe 4ATre3rBHOIO0 MaTepHaJjlad

Thabrass  Seate Liyw Trge e R0 rn]
I T
4 S0 A HH iy My b, A
e E Eimgiy Lrpm Ay

Puc.13. Yucnosas modeab u Kapma noAynpos8oodHUKo8ol naa-
CMUHbI NOCAE 3AAUNCOMEeMPUYecKozo UsmMepeHus mamepuana
BrewerBOND 510

Fig.13. Numeric model and wafer map after ellipsometry measure-
ment of the BrewerBOND 510 release material

BrewerBOND 305, KOTOpBIK KMeeT BSI3KOCTb 6700 cII.
BaskHO, 4TO6BI OH HAHOCHIICS 6e3 BKIIOUeHU S I1y3bl-
pen Bo3ayxa. TonKMHA €104 coCTaBUIa 35-50 MKM
(cucteMa U3MepeHHUs HEIDENHAIN). Ilocie 3a;y-
6nuBaHUS Ipu TeMmepaType 220 °C B TedeHHe 2 MUH

by the mesitylene the cleaning
process needs to be as short as
possible.

For the manual tape frame
removing the wafer is placed on a
vacuum chuck after UV exposure.
With minimized nitrogen support
the 50 pm thin wafer can be taken
from the vacuum chuck by hand
(Fig.18).

CONCLUSION

In sununary the increasing of
functionalities in one system in
parallel with the component size
reducing, required the 3D MEMS
integration. One key technol-
ogy is the temporary bonding/

debonding method with a high

priority in 3D IC.

Compared to the 3D IC in the
MEMS integration there exist dif-
ferent challenges.

o different functionalities (like
Optic, Mechanic, Fluidic plus
Electronic);

« many technologies and materi-
als (like silicon, ceramic, glass,
metal or polymers);

 sensible components with the
need of a hermetical package;

 TSVs with high aspect ratio and
large dimensions.

In the summary there exist
no standard solution. It depends
on the application. Actually in
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3D-MEMS integration the complex
ZoneBOND two zone approach
is used. But Brewer Science pre-
sented new adhesive material
called BrewerBOND which allow
temporary wafer bonding pro-
cesses to produce 50 pm thin
wafer with subsequent laser or
mechanical release process. The
process flow is significantly sim-
plified. Compared to ZoneBOND,
the anti-sticking layer is coated
on the complete carrier wafer. As
a result the wet chemical edge
release before de-bonding is not
required. In additional the mate-
rial enables backside temperature
processing up to 300°C. [ |
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6e3 3a30pa MeXKAY IJIACTHHOM KM HarpeBaTe/lbHOM
IJIUTON IIJIACTHHA ObljIa FOTOBA K JaJibHeHINeHn
obpabortke.

CrieaywIIMM 3TAIIOM SIBJISI€TCS HaHeCeHHUe CJI0K
BrewerBOND 510 Ha I/J1acCTHHY-HOCHTeJIb, DTOT
AaHTHA/JATe3HMOHHBIN MaTepHaj MO03BOJseT IIPOBO-
OUTb MeXaHHYeCKUH NebGOHIUHTI INPHU KOMHAT-
HOU TeMIlepaType 6e3 prcKa pacTpecKUBaHUS II/Ia-
cTuHBI. COrIacHO LOKYMEHTALIUMH, IIPU CKOPOCTH
1250 06/MHUH TOJNI[HHA C10S JOJKHA COCTABIATh
5-6 HM, HO 3JUIMIICOMETPHUYeCKUEe U3MepeHH s II0Ka-
337K BeIHYMHY 0KO0JIO 3,5 HM. YHc/lI0Bas Monesb
M KapTa MOJYIPOBOLHHKOBOM IIJIACTHHBE IIOCTIe
HM3MepeHHs TONIUHEL cJiod BrewerBOND 510 mipen-
CTaBJIeHBI Ha pUC.13.

Iocnenyrouiee cCpallMBaHYe IIIACTHH IIPOBOJHUTCS
o BakyyMmom (< 5 mbap) mpu maBieHuu 180 KH/m?.
Bo BpeMms HK-uHcIeKUHHU 6bI71 06HapyskKeH BBIXOT,
rasa (puc.14). B mepBoM ci1y4ae CpallliBaHUe [IPOBO-
IUJIOCh IpU TeMmepaType 200°C ¢ marom Harpesa
U oxJIaxkAeHH s 10 K/MuH. Bo BTOpOM C/lydae HCIIOb-
30BaJjiach BhIAep:KKa mpu 100 u 150°C B TeyeHHUe
20 MuH. B mociegHeM cay4ae mnepejs HaHeCeHHEM
MOKPBITHS IIPOBOAKIICS Harpes o 200 °C (10 MuH).

ITocnenymoliee yTOHeHHe IOy POBOLHHNKOBOMU
200-MM IIJIACTHHBI BHIIOTHSETCS B TPU 3Tarma (IIu-
doBaHHe, TpaBleHHE U XHUMHUKO-MeXaHHUYeCKaqd
0K POBKa). C MOMOILIEI0 TPAaJAULIMOHHOTO IIpoLiecca
HMIMPOBKHU 06PATHOI CTOPOHBI MOXKHO LOOUTHCS yTO-
HeHU 10 50 MKM. Illepox0oBaTOCTh KPeMHU S II0CTIe
HIIHQPOBKU COCTAB/IsATA IPUMEPHO 14 HM IIPU TOJ-
IIMHe MOJYyIPOBOAHHUKOBOM MJIACTUHH 115 MKM
(puc.15).

B mensax BeIpaBHHBAaHHS TOJIIKMHBI I1JIACTHUHBI
[IpeAIIOYTUTEe/]ILHO IIPOBeCTH TOHKYIO HMIJTHUPOBKY.
C mmoMoIbI0 LeHTPOOEesKHOTO TPaBlIeHHUs CIJIaKU-
BaIOTCs JedeKThl U MUKPOTPELIUHEBI II0OBEPXHOCTH,
a TaKk>Xe yMeHbIIaeTCs ee MepOXOBaTOCTh (OKOJIO
4 HM). Ha duHanbHOM 3Tale XMMHUKO-MeXaHHYe-
CKOM TOJIHPOBKH MOXHO IIOJYYHUThH HUJEANbHYIO
IIOBEPXHOCTh C IIEPOXOBATOCThIO MeHbIIe 0,5 HM
(puc.16).

[ToMHMO MeXaHHU4YeCKOIro YTOHeHUs AJs obpa-
60TKM COHOPKM IJIACTHUHBI Ha HOCHTeJe MOTLYT
KCII0JIb30BaThCs C/IeAYIOIIHe XUMUYeCKHe U QU3U-
YeCcKHe IIPOLIeCChl:

* Cyxoe TpaBJIeHHe KpeMHHU;
* MeTa/IM3alMs MeTOLOM QU3UYeCKOro ocaxkie-

HUS 13 ra30BoM passl;

* dotonurorpadpus;
* SKMJKOCTHOE TPaBJIeHHe M YHCTKa C UCII0/Ib30Ba-

HHeM pa3JIH4HBIX KHUC/IOT U LeJI04eH, TAKUX KaK

pasbaBieHHast GTOPBOJOPOIHAS KHC/IOTA.

Puc.14. Bbixo0 2a3a, onpedeAeHHbIl ¢ NoMOuWbto MIK-KOHMpoas
nosepxHocmel cpaw,u8anus

Fig.14. Outgassing detection via IR control of different bonding
interfaces

Puc.15. Onmuyeckoe U306paskeHue nAacmuHel ¢ depekmamu Kpem-
HUS U Wepoxosamocmbto Ra = 14 HM nocAe MoHKOU WAUGOBKU
Fig.15. Optical image with silicon defects and measured rough-
ness Ra = 14 nm dfter fine grinding

Puc.16. ACM-u306paxceHue nocae LeHmMpobexxHoz0 mpasne-
Hus (Ra = 4 Hm, caesa) u Si-XMTI (Ra = 0,5 Hm, cnpasa)

Fig.16. AFM-image after Spin etching (Ra = 4 nm, left) and Si-CMP
(Ra=0.5 nm, right)

Hanbonee KPUTHUYHBIM I1apaMeTPOM SIBIISIETCS
TeMIlepaTypa, KOTopasi He JOJKHA IIpPeBHIIIAThH
300°C.

[Tocsne HeobxomuMmon obpaboTku cb6opKa ma-
CTUHBI Ha HOCHTeJIe, B KOTOPOH IIACTHHA OpHeH-
THPOBaHA JHUILEeBON CTOPOHOM BHMU3, MOHTH-
pyeTcs Ha pPaMKy C IJeHKOH H IMOMeIlaeTcs
B cucteMy gebonaunra DB12T (puc.17). B mponecce
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Puc.17. Cxema noaynpo8odHUKOB0LU NAACMUHbI MOAUUHOU
50 mkm Ha pame ¢ naeHkol neped 0e60HOUH20M

Fig.17. Schematic drawing including 50 pm thin wafer on a tape frame
before debonding

neboHIHHTA II0TYIIPOBOAHHUKOBYIO IVIACTUHY OTHe-
JSII0T OT HOCUTesl. MexaHUYeCKUN Ae6OHAUHT
IIJIACTUHBL pasMepom 200 MM BBHIIIOJIHAETCS IIPH
KOMHATHOM TeMIlepaType TakK Xe, KaK U B cIydae
IprMMeHeHHS MaTepuana ZoneBOND: mosymnpoBos-
HMKOBAA IJIACTMHA QHUKCHUPYETCSA Ha MeCTe, a HOCH-~
Te/lb IIOAHHUMAETCS BBePX Ha I'MOKON IIJIACTHHE.
Cua pasfeneHus He npeBrlaeT 500 H u gercTByeT
MeHee 5 MHH.

YucTKa BRIIIOJHSAETCS B MoAyle ARI2 ¢ moMo-
b0 Me3UTH/IeHAa M 3aBepllaeTcsl IPOMBIBKOU
M30MPOIIUIOBEIM CIIMPTOM, KaK M B IIpoliecce
€ ZoneBOND. IIpu NpoMBbIBKe CTPyel Me3UTHU/IeHa
JepskaTejb BpallaeTCs CIIpaBa HajJleBO B TeUEHHE
2 c, MeHds HalpaBJieHHe, U PaCTBOPHUTE/b yaa-
NsieT afTe3HUB C IIOBEPXHOCTHU KpeMHHUS. YTOOHI
IIJIeHKa He 6bl/1a IOBPesK/eHa Me3UTHIIEHOM, IIPO-
11eCC YMCTKH LOJI’KEH IMPOXOAMTh MAaKCHMaJIbHO
6bICTPO.

[l py4HOro yaaleHHsl PAMKH C IIJIEHKOH, I10CJIe
Y®-3KCIIOHUPOBAHUS MONYINPOBOSHMKOBAS IJja-
CTHHa [IoMelljaeTCsl Ha BAKyYMHBIH Jlep>KaTeb. IIpu
MHHHMaJIBHOU MOAJEP>KKe CTPyeH a30Ta MOy po-
BOJAHHKOBYIO IJIACTUHY TOAIMHON 50 MKM MOKHO
CHSITb C flepsKaTesist Bpy4HYIo (puc.18).

3AKNIIOYEHUE

YBenuyeHHe QYHKIHMOHATBHOCTH CUCTEM Iapaj-

JIeJIBHO C YMeHbIIeHHeM pa3Mepa KOMIIOHEHTOB

TpebyeT mpuMeHeHHUs 3D MOMC-UHTerpanuu.

OnHOM U3 KJIIOYEeBbIX TeXHOJOTHUH B IIPOHU3BOJCTBE

3D MC siBiseTcss BpeMeHHoOe CpallliBaHHe/neboH-

AuHT. IIo cpaBHeHHI0 ¢ 3D IC B MEMC-MHTerpanuu

CYLIeCTBYeT Psf, CJIO’KHOCTeH:

e pasnuuHas GYHKIMOHATBHOCTH INpUbOpOB
(HampuMep, ONTHYECKHe, MeXxaHH4YeCKHe U1
codeTapmye GQAIOUAUKY C 37IeKTPOHHUKOM);
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Puc.18. YoaneHue naeHKu u noAy4eHHas noaynpogoodHUKo8asl
nAacmuHa
Fig.18. Removing the tape and resulting wafer

e IpUMeHeHHe Pa3HOOOpPa3HBIX TEXHOJOTUHU
U MaTepuanoB (KpeMHHM, KepaMHKa, CTeKIO,
MeTaJII U/IH 10K MepBI);

* HeobxogUMOCTh obecIledeHHUSI TePMETHUYHOCTH
4YBCTBUTE/IBHBIX KOMIIOHEHTOB;

* HCIIO/Ib30BaHMe CKBO3HBIX OTBEPCTHUM B KPeMHHUU
C GOBIINM aCIIEeKTHBIM OTHOIIEHUEM.

B 11e10M MOXHO pe3slOMHPOBATh, UTO CTaHAAp-
THOTO pellleHHs He CYIIeCTBYeT, U TeXHOJIOTU s 3aBU-
CHUT OT 0671aCTH TPUMeHeHHU s Tpubopa.

B 3D MOMC-MHTerpauuy MHOJY4YHUJ pPacIIpo-
CTpaHeHHe KOMIIJIEKCHBIH [IBY30HHBIN MeTO[
ZoneBOND. OpHako KoMIIaHHUS Brewer Science pas-
paborasa TakkKe HOBBIM aZre3MOHHBIN MaTepHall
nop Ha3BaHHeM BrewerBOND, KOTOPBII I103BOJISET
BBIIIOJIHATH BpeMeHHOe CpallliBaHUe C IOC/IenyIo-
IIKM JIa3ePHBIM HUJIN MeXaHUYeCKUM LeboHIUH-
roM, moJjiydyasi IIOJyIIPOBOAHMUKOBBIE IIJ1ACTHHBI
TOJNIMHON 50 MKM. TeXxHOJTOTMYeCKHUM IIpoliecc
IIpU 3TOM 3HAUMTeJIbHO yIpolaeTcs. [IoCKOIbKY,
B OT/IMYHe oT ZoneBOND, aHTHaATe3MOHHBIN CJI0H
HaHOCHUTCS Ha BCIO [IOBePXHOCTh HOCHUTEIS, OTCYT-
CTByeT Heob6XO04UMOCTD SKUIKOCTHOU XUMUUYECKOM
06paboTku Kpas mepen MpoBefeHueM Ne6OHIUHTA.
Kpome Toro, JaHHBIN MaTepHaJl 103BO/ISIET UCII0JIb-
30BaTh IpU 06paboTKe 06PaTHOI CTOPOHEI TeMIIEPA-
Typy Zo 300 °C.

NUTEPATYPA / REFERENCES

1. Munck K.D. Generic building blocks for 3D
integration and their application on hybrid
CMOS image sensors. Katholieke Universiteit
Leuven: s.n. Dissertation, ISBN: 978-90-5682-
940-7.

2. Developpement Y. Thin Wafer, Temporaray
Bonding Equipment and Materials Market.
07/2012.

3. Tematys. Thin Wafers, Temporary Bonding
Equipment & Materials Market. 2012.

4. BrewerScience Datasheets: BrewerBOND305 and
ZoneBOND5150-30.



