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Lasers for thin films

First market survey on scribing equipment for modules



Extend your
lifetime...

General
Plasma
has 2ms!

ADVANCED SILICON
NiITRIDE COATING
TECHNOLOGY

= 2ms carrier lifetime
= 4/-3% uniformity over 14 meter
= Refractive index control 1.85-2.25

= High deposition rate
+ yBonm-mJSmin per source

= Long production runs
« no exposed electrodes

= Efficient Silane use (>15%)

General Plasma introduces SilNx
deposition tools

B General Plasma Inc. is introducing
a range of PECVD systems based
on the company's patent-
ed Plasma Beam
Source  technol- g
ogy to deposit the
silicon nitride lay-
er for anti-reflec-
tion  coating on
silicon wafers. The
USs-headquartered
vacuum - coating
expert’s four inline
PECVIY reactors with vari-
able throughputs are marketed
under the brand name MAXUM.

General  Plasma's  technol-
ogy of choice, PECVD, is used
v most SiNx deposition equip-
ment manufacturers = the only
aother alternative is sputtering
devices offered by Applied Materials Inc.
The PECYVD furnaces are characterized as
direct or remote depending on whether
the substrate is in contact with one of the
plasma generating electrodes or not, Ac-
cording to Mark George, the director of
technology at General Masma, the MAX-
UM range otfers a remote plasma device,
a technology that is also being offered by
German market leader Roth & Rau AG
and OTE Solar from the Netherlands,

Like Roth & Raw, General Plasma
also places the substrates on a carrier for
transport, but the emploved technique to
excite the plasma is completely different.
I'he American company’s Plasma Beam
Source has an Internal magnetron cath-
ode inside of a discharge cavity that is
separated from the deposition chamber.
A non-condensable reactive gas such as
hydrogen isintroduced into the discharge
cavity to excite the plasma, The strong
magnetic field then confines the result-
ing plasma beam and directs it onto the
substrate. The precursor gases, silane and
ammonia, are delivered into the reaction
chamber. According to General Plasma,
the presence of reactive gases outside the
discharge cavity eliminates the possibil-
itv of electrode contamination, which is
tvpical with parallel-plate direct plasma
technology. Nevertheless, such unde-
sired deposition also takes place in Roth
& Rau's microwave excitation principle,
for example, where the quartz tubes re-
ceive substantial coatings, so that they
have to be replaced after a certain num-
ber of hours of operation.

In our market survey on SiNx depo-
sition machines, the devices from OTE
had the best uniformities (+/-2.5 percent)

Remote
but different:
Although General
Plasma's products use remote
plasma, they follow a different exci-
tation principle than its competitors.

among all PECVD systems (see 'l 3/2008,
p. 1200 With thickness variations of up to
+{-3 percent along a one meter length (the
OTE value refers to the wafer size), the
MAXUM systems are in the upper range
with regard to this parameter. Apart from
uniformity, one of the most important
characteristics of the silicon-nitride film
is the refractive index value, which can
be altered by changing the reactive gas
flows to the process chamber. To achieve
refractive index values between 2,2 and
1.95, the MAXUM furnaces use the same
amount of reactant gases, whereas with
most other PECVIE} furnaces the ratio of
ammuonia to silane is above four.
these new rectors are said to consume 15
percent less silane,

Although General Plasma claims a
high deposition rate of 1 nm per second
for its equipment, other devices in our
survey displayed even higher maximum
deposition rates. When this deposition
rate is transformed into production ca-
pacity, the smallest device in the range,
the MAXUM 60ML, can accommodate 15
wafers in a carrier and it takes 20 seconds
to get the characteristic blue color onto
the wafer, This equates to a throughput
of 600 wafers per hour, The other models,
with suffixes 600H, 1000L and 1000H,
have respective hourly processing capaci-
ties of 900, 1,400 and 2,100 wafers, How-
ever, the company has only provided the
price for the MAXUM 600L, which costs
52 million. The systems are available for

worldwide sales, ske
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