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Water Jets and Lasers Cut Through
Electronic Industry’s Problems

emiconductor manufactarens need
the Aexibility of 3 walerauting ma-
cline ihat supports various waler sizes
and cus them without the mechanical
and thermal damage often seen with
traditional cutting methods, inchuding
the mechanical siress thar ccours with
conventional sawing, or the conmmina-
tion and/or ablated material cansed by
laser ouming. Employing & dicing
process that makes the wai-rs less prone
to breakage would allow manufacirers
o intmoduce thinner wafers into the
praduction line, therelby increasing the
number of functdons on a given device.
A machine that cuts lasers withouwt a
hear-affected zone would also offer offi-
ciency advaniages o manufacturers,
Armmber of major semiconducior o
panies I North America, Evrope, and
Japan are wing Synova SA s (Lausinne,
Switaerland) waterguided lasers w elimi-
nate the typical problems inherent in the
semiconductor manufronring Induostey.

Strengths and Weaknesses

Bernold Richerzhagen, an engineer m
the Federal Instiowie of Technology
(EPFL.) in Lausanne, Switzerlapd,
thought combining water jets and Lwer
cutting would overcome the limitations
of cach individual wechnigue.

Traditional water coming breaks the
target maresial under the presare of a

high-powered water jet. Soft materials
such as wood, cardboard, and foodsiufls
are wellsuited for water jet cunting:
adding micrescopic panicles w the jeu
stream widens the range of materials o
include metal, stone, ceramics, and gias.
While water jets require less investment
capital and do not emit gas when cuming,
wateT jet cuiting imposes a diying step on
the mamdacmring process, and can me-
chanically damage the material.

Diry laser cutting happens when the
material absorbs the energy of the laser
and mehs or vaporizes. Any residual ma-
terial left from the oot s expelled by an
assist gas. The two drawbacks of laser au-
ting are thenmal damage to the material
and eontaminaton when the asis gas
does pot suffickently rrmovwe the ablated
material. In the later case, a protective
coating can be applied w the surface
prior w cutting, bui this increases cosis,
Although lasers fit quite well into woday’s
manufacturing processes, they incur
higher initial cosss than water jer cutting
equipmEnL

To improve both systems, the engi-
necrs at the EPFL focused the laser beam
into a water nozzle while simuhaneocusly
passing the beam through a pressurized
water chamber. The low-presure water
jet Uower pressure than the sandaed
water cutting jet) that is emitted from the
nowmbe guides the laser beam by means of
wital memal reflection at the

water /alr interface. Today, the
semiconductor field is the primary
beneficiary of this innovative tech-
nology however, the water jet-
guiched laser is also vsed in an in-
creasing number of other ficlds,
including medical, tooling, and
CHETgY.

Best of Both Worlds

The Laser Microdet technology
has a number of advantages over
the two raditional methods. In
conveniional laser cuiing, the
laser beam is divergent and the
working dismnce s short focusdis-
ance conmal is required. This s in
addition o the debris conocrns
and additonal protecdve coating
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the jet is cylindrical and constant — ean
be up 1o several centimerers long, resuli-
ing in constant ked width (the au be-
tween chips B a waferd and no need for
focus-distance contral, The water jet ex-
pels the molien marerial. As a water film
is generated on the material surface dun-
ing cuiting, the particles, already cooled
by the water jei. remain in suspension
and cannot adhere 1o the material. The
water jet also prevents heat damage 1o
the material by cooling the cut edges be-
tween the luser ; the heataffecied
zone is negligible compared to conven-
tional psers.

When compared to nop-optical cuting
wechiniqques such as abrasive sawing the
water je-guided laser s more fegible —
almost any shape can be created. In addi-
tion, the running costs are reduced as
there is no ool wear leading o blade re-
placement, and water consumption is sig-
nificantdy lower with the Laser-Microjet
approach. Ancther advaniage of the
process over sawing is the absence of me-
chanical damage. Indeed, the force ap-
plicd by the water jet is negligible (less
than 0.1 N} due 1o the low pressure and
small diameter of the jer

Vision-Guided Cutting

In the semiconductor industry, water
Jetguided laser technology (also called
LascrMicrojer) is used for various micro-
machining operatons such as waler dic-
ing and edge grinding, and cuming of
hard materials such as CBN and PCD, PV
solar cells, and thin metal masks for the
clectronics industry. Synova uses machine
vision o provide the precision motion
control necemary for each of its Lascr-Mi-
crojet systems.

To improve the operating productiviey
of cach systemn, each LaserMicrojer fea-
wres Sony camerss {a NCHRTO and a
XCESS)) connected w o Marox  Me-
teor-ll frame gmbber for visual recogni-
tion of the work picces. Depending on
the application and system. the image
data is processed with the Matrox Imag-
ing Litwary (MIL) o calcolate the re-
quired location for the laser Smova’s
Laser Dicing System, for example, re-
quires coordinates for the space between
the chips, referred 1o as the sireet, These
coordinates are generated by applyving
imageprocessing algorithms to images of
the wafer. Imageprocessing techniques
such as blob analysis allow a laser stencil
system to detect e openings by meral
masks, while geometric patiern recogni-
tion detersaines the cutting path for the
laser: in addidon o inproving quality
i additon of madaini:enﬂﬂﬁun cuts down
on downidme during produce trnaver
and retraining for new product lines.
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“We were able w develop the panern
recognition modules we use on our ma-
chines far more quickly than withou
[the Matrox frame grabber].” said Dek
phine Perrotter, Synova public relations
manager. “The Mawox products per-
fectly correspond to cur needs. [ The Ma-
wox Imaging] library sccompanying the
card is very useful. It is a flexible and
complete toal, and the engineers found
it easy Lo use.”

Experiments are currently unde nvay 1o
determine the Laser Microet's effective-
ness with a smaller jet dismeter and o ex

plore pew applicaton areas such s lree
shape cutting of silicon sensors, metal
masks for the FPD industey, HOD paris,
and inkjet printer heads.

Thi article was writien by Delphine Perror-
tet, pudlic wlations manage of Symova S5.A.,
and Sarah Seokman, wedic witions special
isf af Mawox Imaging, Doreal OF,
Camada. For mow inforwmation on Sywooa,
condact Me Perwiled gi perroitetlymocy ob,
or visit hup://info.ims.ca/5787-202. for
meore inforeeadon on Matrox Ivaging, condnel
Ms Sookman of ssookmax@matmacom or
wésit hitpe/ /infodms.ca /RTH7-208.
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