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HOBbDIE PA3PABOTKU
B OBJIACTU PA3AE/IEHUA KPUCTANNIOB
NEW DEVELOPMENTS IN FIELD OF DICING
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B o3HameHoBaHue 80-netns kopnopauum DISCO, Ha
BbicTaBke SEMICON Europa, nOMMMO COBpPeMEeHHOro
obopypoBaHUsA, [eMOHCTpUpoBasacb nepBas  MalluMHA
A1 pe3Ku MNoJiynpoBOAHUKOBBIX MIACTUH, AE6I0T KOTopou
coctosnca B 1975 ropy. 3a 6onee yem 40 net pabotbl B
NnosynpoBOAHMKOBOM  MpoOMbiwieHHocTM  DISCO  crana
nnpepom B 06/1aCTU pelleHU A1 YTOHeHUs, MOJIMPOBKU U
paspeneHus NAacTUH U NpoAosKaeT npepsiaraTb BCce HOBble
pa3paboTku, U3MeHsWUe 3Ty [A0BOJIbHO KOHCEpPBATUBHYIO
06/1aCTb TEXHOJIOFUYECKMX MpOLEecCOB MUKPO3/IEKTPOHMUKM.
3HauuTenbHbIM BKNaA B 106a/bHbIA ycrex Kopropauuu
BHEC/I0 ee eBponenckoe noppasgeneHne — DISCO HI-TEC
EUROPE (DHE), koTopoe Bo3rniaenseT Kapn XaiiHu, Mpusaccep.
Ha SEMICON Europa o nocnegHux wuHHoBauusix DISCO
HaweMmy XypHany pacckasan MaHyanb Kpyse, permoHasbHbIN
meHea)xep DHE.

In commemoration of its 80th anniversary, DISCO
Corporation presented at the SEMICON Europa 2017 in
addition to modern equipment the first automatic scriber/
dicing saw, the debut of which was held in 1975. For more
than 40 years of work in the semiconductor industry DISCO
has become a leader in the field of solutions for thinning,
polishing and dicing and continues to offer new developments that change this fairly conservative field
of microelectronics technology. A significant contribution to the global success of the corporation was
made by its European division — DISCO HI-TEC EUROPE (DHE), headed by Karl Heinz Priewasser. At
SEMICON Europa, Manuel Kruse, regional manager of DHE, explains the latest innovations of DISCO.

TocrionuH Kpyse, Kakue 1po61eMsl B 0671aCTH yTOHe-
HHS H pa3fie/ieHHs IVIACTHH HaHnbo/ee aKTyaabHbI
B HacTosIee BpeMsi?

Bo-miepBEIX, OTMe4y IIpobyieMy OTCIIAUBAHUS CJI0eB
MaTepHasioB C HU3KOH JH3/JeKTPHUUeCKON MPOHHU-
naemocTsio (low-k) mpu MexaHHYeCcKOM pa3fesleHUH
KPHUCTA/IJIOB. PelIMTh ee M03BOJISET KCIIOIb30BaHUe
Halllel JTa3epHOM TeXHOIOTUH pa3fie/leHus KPUCTal-
noB. Eme ogHa npobieMa obycioBreHa pa3BUTHEM
3D-UHTerpalyu U TeHJeHIIMeE K II0Ty4eHHIo Bce 6onee
TOHKOCJIOMHBIX CTPYKTYP, IPHMeHsIeMbIX B IIPHOOpax
IU1S1 MOOHJTPHOM 3/1eKTPOHHOM TeXHUKHU. [J1s1 3TOM 0b1a-
CTH MBI pa3paboTanu HoBoe pemteHre - CONDOX, KOTO-
Ppoe I103BOJIsIeT COUETATh Pa3/IMUHbIe HAIIK TEXHOIOTHH,
BKJ/IIOYAsl MeXaHHYecKoe yTOHeHHe IJIACTHH, MeXa-
HHMYeCKoe U JIa3epHoe pa3je/ieHHe KPUCTa//IOB, a IPU
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HEO6X0,ZLI/IMOCTI/I II0JIy49eHHu rubKUX YUIIOB - I1/1a3-
MEHHO€ TpaBJ/IeHHE O6paTHOI;I CTOPOHBI IIVIACTHUHBI AJI41
YMeHBIIeHK I MeXaHUYeCKHUX HaHpﬂ)I(eHI/II;I.

PacckaskHTe, IOKAIYHCTa, 60/1ee ogpPo6HO 0 TeXHO-
smoruu CONDOX.

CONDOx mpefHa3HaueHa A5 06paboTKU IJIACTHH,
Ha KOTOPBIX CGOPMHUPOBAHEI 6aMITBI BBICOTOM 10 150-
300 MmrxM. KayecTBeHHOe MeXaHHYeCKOe yTOHeHHe
IJIACTUH ¢ 6aMIIaMH TaKOHM BBICOTHI [JOTIrOe BpeMsi
OBL/I0 TPAaKTHYECKH HeBO3MOXKHO. HoBasi TeXHOIOTUs
obecrieurBaeT HaJeXHYIO 3aIIUTy I0BEPXHOCTHOM
CTPYKTYPBHI CllellMaAbHBIMU MaTepHuaaaMU, KOTOPbIe
IocJie OKOHYaHHUS 06paboTKH IIOMTHOCTBIO YAA/ISIOTCS.
[TnacTyHa U3 KPeMHU S WIH APYTHX MaTePHAJIOB MOKET
IIO/IBEPraThCsl MeXaHHYeCKOMY YTOHEHHUIO C pa3bpocom



COMPETENT OPINION

o tonuHe (TTV) MeHee 5 MKM. IIpy HCII0/Ib30BAHUH
CONDOX To/IIMHA IIJIACTUHBI I10C/Ie YTOHeHU ST MOKeT
OBITH B HECKOIBKO Pa3 MeHbIIIe, YeM BBICOTA 6aMIIOB, YTO
HeBO3MOYKHO ITPH IIPUMeHeHHU U TPaJULIMOHHOM TeXHO-
JIOTHH. [IOIIOJTHUTEIbHBIM IIPEUMYIIeCTBOM SIBJISETCS
BO3MOXKHOCTb ME@XaHHUYECKOM 06paboTKU IIaCTHUHEL
Ha 20-30% 6omnpIeii cKopocThio, 4eM 06b619H0. CONDOX
I103BOJISIET UCIIOIB30BaTh 0OBIYHOE 000PymOBaHUeE /IS
IHGOBKH U IIOMMPOBKHU 6e3 HeoOX0IMMOCTH KaKHX-
1160 ero 10paboToK.

IloBeimaer yu Hcioab3oBaHHe CONDOX 3aTpaThl
Ha pasfe/ieHHe KPHCTA/I/IOB?

Hert, pocTa 3aTpaT He IPOMCXOAUT. LleHbl pacXOmHBIX
MaTepHaJIoB HaXOASTCSl HA TOM Ke YPOBHe, YTO 1 00bIY-
HOM MOHTA>KHOH IJIEHKH, IT03TOMY QaKTHUeCKH He
BIIUSIOT Ha Ce6eCTOMMOCTDh KPHUCTAJIJIOB. YCTAHOBKA
JIJISE MOHTa)Ka [JIEHKH Ha IIJIACTUHY CTOMT HeJ0pOoro
I10 CPaBHEHUIO C APYTUM 060pynoBaHHEM, HUCIIO/Ib3Ye-
MBIM B ITPOK3BOJCTBE I10/TyIIPOBOJHUKOBBIX IPHOOPOB.
[Ipu 3TOM MHOIOYHC/IeHHEBIe IpeuMmyiecTBa CONDOx
CIIOCOB6CTBYIOT PACIIHMPEHH IO TEXHOTOTMTYCKHIX BO3MOXK-
HOCTeH ITPOM3BOACTBA, IIPUBJIeYeHHUIO HOBBIX 3aKa30B
Y yMeHbIIeHHIo 6paKa, uTo MosKeT 06ecrieduTh peass-
HBIN 3KOHOMHYECKU I 3O DEKT.

B nocnemHee BpeMsi MHOTO TOBOPSIT O TEXHOJIOTHH
IJIa3MEeHHOT0 pa3fie/IeHHs] KPHCTAI/IOB, KaK BBI Olle-
HHBaeTe ee I1epCIIeKTHBbI?

JlJ1s1 HeKOTOPBIX IIPUJIOKEHUH IIJIa3MeHHoe pasjerne-
HHe KPHUCTaIJIOB, Oe3yC/I0BHO, TeXHOJIOrHs Oyay1iero.
Ho 110Ka B 3T0M 06/1aCTH CyIeCTBYeT psifi HepelleHHBIX
ripo6ieM. Hamprimep, ec/iv CTpyKTypa [JIaCTHHBI BKJIIO-

YHUBepcanbHas KOMnakmuas waudosanbHas mawuHa
DAG810 u asmomamuyeckas cucmema MexaHu4eckoz2o pas-
deneHus nnacmuH DFD6341

DAG810 compact and versatile grinder and DFD6341fully auto-
matic dicing system

Mr. Kruse, what problems in the
field of thinning and wafer dic-
ing are the most relevant at the
moment?

First, I would like to note the prob-
lem of delamination in materi-
als with a small dielectric constant
(low-k) during mechanical separa-
tion of chips. Our laser dicing tech-
nology allows to solve it. Another
problem is caused by the develop-
ment of advanced packaging and
the tendency to obtain increasingly
thin-layer structures used in devices
for mobile electronic equipment. For
this area we have developed a new
solution - CONDOx, which allows

us to combine our technologies,
including wafer grinding, blade and
laser dicing, and if it is necessary to
obtain flexible chips - plasma etch-
ing of the wafer backside to reduce
mechanical stress.

Could you please tell more about
CONDOXx.

CONDOx is a newly developed
solution for processing wafers on
which bumps with a height of up
to 150-300 pm are formed. High-
quality grinding of wafers with
bumps of this height for a long
time was almost impossible. The
new surface protection technology

perfectly absorbs the wafer sur-
face structures and enables pro-
cessing without leaving residue on
the wafer. Wafer of silicon or other
materials can be processed with a
total thickness variation (TTV) of
less than 5 microns. When using
CONDOx, the thickness of the
wafer after thinning can be sev-
eral times smaller than the height
of the bump, which is impossible
with the use of traditional technol-
ogy. An additional advantage is the
possibility of grinding the wafer
with a 20-30% higher speed than
usual. CONDOx allows you to use
the usual equipment for grinding
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Mpu ucnonbzosaHuu CONDOX mMoALUHA NAGCMUHbI NOCAE YMOHEHUS MOXKEM 6biMb 8 HECKOAKO pa3 MeHblue, 4eM 8bicomad 6amnos
When using CONDOX, the thickness of the wafer after thinning can be several times smaller than the height of the bump

YaeT MeTaJI/INYeCcKHe 37IeMeHTBI, KOTOPble HaXOASTCS
Ha JIOpPOKKaxX MeXAy KPUCTA/JIAMH, TO pas3fie/ieHHe
C TIOMOIIBO TOJIBKO I1JIAa3MEHHOIO TPaB/IeHHS HEBO3-
MOKHO. [IJISl TAKHX CJIy9aeB MBI MOKEM IIPelJIOKHUTh
KOMOMHHUPOBAHHOE pellleHHe C IPUMeHeHUeM J1a3ep-
HOU Pe3KH [J15 YAATeHUs MeTasUla U MOC/Ie YoM
IIJIa3MeHHBIM TpaBaeHueM. Ho Torza He TOMBKO YCTIOXK-
HSIeTCSl TeXHOJIOIHSI, HO M HEBO3MOKHO PeaIn30BaTh
OZTHO K3 [JIABHBIX ITPEHMYIIeCTB [1JIa3MeHHOIO TpaBJle-
HUS - yMeHblIeHHe MIHPHUHBI JOPOKEK U IIOBBIIIEHHE
K03 GUIMEeHTA HCII0b30BaAHUS TUIONIAU [IACTHUHEL,

C /IPYI‘OI;I CTOpPOHEI, €CJIKM BaM H606XO,E[I/IMO II0JIy9IHTD
KPHCTaJJIbL HerHMOYI‘OJ’IbHOﬂ (l)OpMI)I, TO IIJIa3MEeHHOe
TpaBJ/ieHHe Cl)aKTI/I‘-IECKI/I He MMeeT KOHKYPeHTOB. Takum
o6pa30M, B HaCTosIlee BpeMs IIJIa3MEeHHOE TpaBJ/IeHHe
He MOXXeT CHUTATbhCA OIITHUMAJIbHBIM pEIlIeHHEeM B obia-
CTH pa3feieHH sl KPpUCTAJI/IOB, HO OIlpe/e/iIeHHble HUIITH
[J1s1 ero IIpUMeHEeHH ] yoKeé HaMeTH/IHCh, 1 MBI IIpeJ-
jlaraeéM HalllUM 3d4Ka3YHKaM peIleHHsI, B TOM YHUCIIe
Ha 6a3e 3TOM TeXHOJIOTHH,

Humepebto: Jimumpuii Tyduaun

and polishing without the need for
any of its modifications.

Does CONDOx increases the cost
of wafer dicing?

No, there is no increase in costs.
The prices of consumables are at
the same level as the price of the
usual mounting film, so they do
not actually affect the cost of the
chips. A mounting machine for
lamination of the film to the wafer
is inexpensive compared to other
equipment used in the manufac-
ture of semiconductor devices.
At the same time, the numerous
advantages of CONDOx contrib-
ute to the expansion of production
capabilities, the attraction of new
orders and the reduction of rejects,

which can provide a real economic
effect.

Lately there has been a lot of talk
about the technology of plasma
dicing, how do you assess its
prospects?

For some applications, plasma dic-
ing, of course, is the technology
of the future. But at present there
are a number of unsolved prob-
lems in this area. For example, if
the structure of the wafer includes
metal elements that are on the
streets between the chips, sepa-
ration using only plasma etch-
ing is impossible. For such cases,
we can offer a combined solu-
tion using laser dicing for metal
removal and subsequent plasma
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etching. But then the technol-
ogy is not only more complicated,
but it is also impossible to real-
ize one of the main advantages of
plasma etching - the reduction in
the street width increasing the uti-
lization factor of the wafer area.
On the other hand, if you need
to obtain non-rectangular chips,
then plasma etching does not actu-
ally have competitors. Thus, cur-
rently plasma etching can not be
considered an optimal solution in
the field of wafer dicing, but cer-
tain niches for its application have
already been outlined, and we offer
our customers solutions, including
on the basis of this technology.

Interview: Dmitry Gudilin



