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Sawing, peeling and blasting

business: for hours on end, wire 

saws slice wafers from ingots, 

thereby wasting almost as much 

silicon as they use to produce wafers 

– although silicon prices are outra-

alternatives to sawing, but that is 

wires. Obviously, it would make sense to 
-

ticles from the slurry. Unfortunately, any 

wire saws that are able to produce thin-

certainly there would be demand for 
-

like a piece of plastic foil, which opens 

SiGen: Blasting with hydrogen ions

saws when he makes his wafer produc-
tion presentation on the second day 
of the 23rd

based Silicon Genesis Corp. (SiGen) is 

about his company’s process for manu-

expensive waste. »Our estimates of wafer 
-

reduce production costs today by about 
half – and would be a true sensation, if it 

-

-
-

opment – perhaps, this was just a tactic to 
confuse the competition, since SiGen’s 

ready for practical application. The com-

machine as early as next year. This could 

-

california america technology

Francois Henley, director of production equipment manufacturer Silicon Genesis, with one of its 

ultra-thin wafers. The company bombards ingots with hydrogen ions to produce a silicon foil.

ire saws that cut wafers from mas-

-

if it did, every housewife would toss the 

-
most the same amount of silicon as they 
cut into individual wafers. For instance, 

(kerf), which is mixed with silicon car-

kerf loss costs manufacturers around 30 

production. That’s almost one-fourth of 
a wafer’s production and material costs.

-

possible. The very nature of wire saws 

wires used thus far have 100 µm diam-
eters. The particles of silicon carbide, 
used as an abrasive, also measure a few 
micrometers. Thus, in the end, kerf loss 
is still about 120 µm – and that’s per wa-

manufacturers still use 160 µm thick 
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ported that they presently 
have a machine – tucked away 
in a secret laboratory – that 

wafers produced with this 
machine to manufacture cells 

ciency levels, reports Henley, 
who intends to reveal more 

process only uses a trusty wire 
saw to cut silicon slices from 

timeters thick. Otherwise, the 
system is an adaptation of 
the semiconductor industry’s 
Simox process (separation by 

cess uses an ion accelerator to 

ditions. The ions penetrate 
the silicon crystal and form a 
layer, at different depths de-

with the silicon to form a sili-
con oxide layer in the silicon 
substrate. The semiconduc-
tor industry uses these layers 

can also be used as a predeter-

an extremely thin wafer from 
the substrate. This, of course, 

– for instance, in addition to 
ion implantation, the silicon 
surface also has to be polished. 

do this you’d need very heavy, 
complicated machinery. Fur-
thermore, the process simply 

deep into the substrate, obvi-

lower than the dose used in 
the Simox process. The result 

under wraps for now but the 

vides some hints. Apparent-

point produces micro-bub-
bles. These spread out as the 
silicon slice is heated at tem-

separate the layer from the 

To ensure that the silicon 
doesn’t crumble, a support is 

patent doesn’t specify wheth-
er it’s adhered, pressed or ap-
plied with electrostatic force. 

removes the silicon foil (see 

any crystal defects caused 

the silicon. »That was one of 

correctly, you can recover the 
lattice and bulk carrier life-

microcracks either, which 

saves on silicon costs.

the market next year, it will 

annually. The system should 

per unit, says Henley. Our 
calculations show that the 

wafer. Henley says the system 
can process 36 silicon slices 

Ultra-thin wafers and the cells 

these wafers are three-times 

thinner than standard wafers. The 

wafers are literally ripped from 

the silicon on a layer of silver.
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lencia. »Our cycle times are very indus-

-
veloped the so-called Slim-Cut process, 

-
timates that his production system uses 
three times less silicon than processes 
that use saws.

The Slim-Cut process doesn’t use an 
expensive ion accelerator, but rather 

thermal expansion behavior between 

-
fer’s sides expand by about 0.1 mm. The 
same sized silver foil expands by nearly 1 
mm. Conversely, the materials shrink to 
the same extent if you cool them down 

-
chines, like the models used to apply 

-

the silver into the silicon with a normal 

the bimetallic effect occurs. Since the 

metal is burned into the silicon, the up-

the wafer rips off – the result is an arched 
silver-silicon foil. Finally, the researchers 
etch away the metallization in a cleans-

-

The mini-cells produced with these 

foils like this can be pulled from a slice 

-
less, this process still results in a certain 

is peeled back, the surface of the initial 
substrate has to be etched to ensure the 
next wafer is symmetrical – currently, 

-

Still, the idea isn’t ready for prime 

A few years ago, silicon researcher Gerhard Willeke 

presented his ultra-thin wafers. His process etched a thin 

wafer from a thicker, conventional wafer. In the meantime, 

Willeke is working on thinner wafers that are etched from 

ingots using lasers and KOH.
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simultaneously, but batch 
-

would be needed to keep up 

cell production lines that can 
already produce a wafer per 
second.

IMEC: Screen-printed silver 

paste

-

-

Still using the good 

old-fashioned 

method of wafer 

production: A wire 

saw using slurry 

cuts through the 

silicon block.

we still need to an-
-

For instance, how 
to handle the sili-
con foils. Appar-
ently, they break 
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The ingot is cut into slices 
that are several cm/mm thick

A silver layer is applied 
with a screen-printing machine

… and form a 
     predetermined 
           breaking point

The end result is a 10 to 100 µm 
silicon foil 

As it shrinks, the silver layer 
rips a small layer of silicon 
off the top and then 
arches upward

A cleaning bath 
etches away 
the metal 

The previously 
arched wafer relaxesBoth processes produce wafers around 

50 µm thick – so they are as flexible as a foil

future wafer

20 to 150 µm
silicon slice

layer with 
hydrogen atoms 

When cooled, the silver layer 
shrinks more than the silicon 

The metallization dries at 200 °C. At 900 °C, 
the silver layer and the silicon slice bind 
together

The silicon slices can 
    be returned for further 
          applications of silver 
                without any intermediate 
                    steps 

A silicon slice is 
polished and 
cleaned

In a vacuum, hydrogen 
atoms are blasted into 
the silicon. Depending on 
the acceleration rate, these 
ions dig between 10 and 
100 µm into the crystal …

Using an unknown process – probably a cylinder 
with adhesive – the top silicon layer is ripped at 
the predetermined breaking point

as soon as you take them 

sible that heavy strain on 

tion produces microcracks in 
the silicon. The SiGen pro-
cess, by contrast, hasn’t had 

Slim-Cut process doesn’t al-
low for production of certain 

silicon expand in all direc-
tions, so the process results 
in intended and unintended 
stress between the materials. 
One day, Dross hopes to solve 

ver with a polymer foil that 
only expands in one direc-
tion. That would also solve 

now, the process still recycles 

ISE: laser beams and 

water-jet saws 

parts. Rather, researchers are 

with laser beams and water-

is used to direct a laser beam, 

con. The process has already 

from the Fraunhofer Center 

process produces surfaces 

the silicon that is left over 

laser process combines the 

unclear what kind of poten-
tial wafer thicknesses the 
process can produce or how 

about the process is to follow 
Christoph Podewils

The IMEC process
(until now, only in laboratory tests) 

The Silicon Genesis process


