
CRYSTAL GROWTH - PHOTOVOLTAÏCS



Major mechanical requirements, thermal precision,
work in a controlled atmosphere, IT supervision and
management of parameters, applications linked to
cutting-edge processes on strategic markets -
these are all criteria which make these applications
ECMÕs preferred field in a market where sharp 
competition focuses foremost on the quality of
ingots (and initial crystals).

ECM AND CRYSTAL
GROWTH
Its industrial background and its 
passion for technological-sophisticated
thermal applications naturally led
ECM to develop monocrystals and
polycrystals growth equipments. 

MONOCRYSTALS
GROWTH
ECM has had mastery of the construction of
machines based on the Czochralski process for
obtaining gallium arsenide and indium phosphide
monocrystals for III-V semiconductors for over
twenty years. Nowadays, mobile telephony, radar
applications, the space sector, optoelectronics,
and optical switches, which use high frequencies
intensively, are creating expanded needs in this
area. This manufacturing process requires
great thermal stability and perfect control of
the temperature gradients, as well as of
mechanical movements subject to high gas
pressure. This is a challenge that has been
accepted by ECM, which offers a high-capacity
machine with universally-recognised reliability.

PHOTOVOLTAICS
The process for obtaining a polycrystalline silicon
ingot requires a high level of technical mastery.
This sector, which is still young and is experiencing
major growth, needs the support of all specialists
at every stage of the wafers manufacturing 
process. With its first furnace, built in 1983,
ECM committed itself to research into photovoltaic
applications at a very early stage and supported
the marketÕs demand for constant adaptation of
the characteristics of its furnace, enabling regularly
increasing volumes and quality levels to be achieved,
along with ever-increasing productivity.



QUALITY INGOTS
FOR HIGH-
PERFORMANCE
CELLS

The cells’ photovoltaic perfor-
mance depends on the ingot’s
structure. In addition to the
purity of the raw material,
mastery of the manufacturing
process is a key factor, parti-
cularly for melting and crystalli-
sation.

ECM provides a real advantage at this stage for
industrial firms seeking advances on an ongoing
basis.

ADVANTAGES THAT
ARE APPRECIATED
The crystalline quality is
enhanced due to the flexibility of a multi-zone
thermal process which perfectly matches the shape
of the crucible. This optimal thermal configuration,
along with excellent control of the pressure and
movements, ensures the best possible control of
melting and solidification.

Greater productivity due to a fully-
automated manufacturing cycle which entails fewer
human operations, increased volumes of ingots,
and the capacity to handle a large range of initial
materials, as well as full control of the process and
industrial design of machines with a raisable hearth
which facilitates loading and unloading handling 
operations.

Reducing costs. The design of heating
elements made of graphite allows replacement
costs to be limited and the related maintenance
budgets to be reduced.

PHOTOVOLTAIC



MONOCRYSTAL PULLING
(THE CZOCHRALSKI METHOD)

CONTROLLING
COMPLEX 
PARAMETERS
The capacity to integrate a precision drawing
mechanism into a chamber which is airtight at high
pressure levels allows ECM to gain positioning on
this very demanding market using two machines;
the Galaxie Mark 4 and the Galaxie Mark 5. 
ECM covers all InP and AsGa applications, with
wafer diameters of 4 to 6 inches, and up to a
pressure level of 100 bar.

TECHNICAL 
CHARACTERISTICS
OF THE GALAXIE
MARK 4 AND 5
MACHINES
Maximum temperature: 1,500°C
Crucibles up to 12 inches
Rods movement speed: down to < 5 mm/h
Rods rotation speed: 1 to 50 rpm
Crystal rod travel distance: 925 mm
Crucible rod travel distance: 500 mm.

RECOGNISED
ADVANTAGES 
The Galaxie Mark 4 and 5 machines are described
by their users as machines that are highly-reliable
over time, constituting an essential condition for
output and productivity. They provide the following
benefits:

• Monocrystals that are uniform in terms of their 
structure and dimensions due to use of high-
precision equipment,

• Sustainable operation and excellent reproducibility
of manufacturing cycles provided by ECM’s 
demanding requirements in terms of the selection
of the mechanical, thermal and electronic 
components integrated into the machine,

• The possibility of working at lower pressure 
due to increasing mastery of the process.


