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Silicon Valley,
Switzerland

6 The past few years have seen the watch industry pushing traditional 

manufacturing to the limit in terms of new materials and processes. And 

within these newly emerging boundaries, silicon has become a material that is 

gradually finding broader integration into luxury watchmaking. 

Elizabeth Lilly Doerr
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The silicon revolution started as early as 

2000 when Ulysse Nardin introduced its 

Dual Direct Escapement in the first version 

of the Freak. Not only was this Dr Ludwig 

Oechslin-designed watch groundbreaking 

in its fundamental watch technology, 

it was also visionary in its avant-garde 

design. Oechslin and Pierre Gygax – Ulysse 

Nardin’s vice president and technological 

research expert – not only invented a new 

escapement to fit the unusual carrousel 

tourbillon (that also serves as the watch’s 

hour hand) but also introduced a new 

material to make the two escape wheels 

lighter, more efficient, harder, more 

elastic, more resistant to wear and above 

all so friction-free that they did not need 

lubrication. Silicon had found its way into 

the watch world.

It might seem quite anachronistic that 

a traditional company 164 years old 

and famed for its marine chronometers 

would be the one to start a revolution 

in mechanical watchmaking, but Ulysse 

Nardin has long been a company interested 

in high-tech experimentation, including 

polycrystalline synthetic diamond 

components and the LIGA process, made 

accessible by the founding of Mimotec 

in 1998 (as reported in QP44). Using this 

process not only allowed Ulysse Nardin 

to have perfectly smooth, friction-free 

parts in nickel and nickel-phosphorus 

alloys that were ideal for prototyping, but 

also allowed the company to further its 

research into silicon.

Ulysse Nardin had previously conducted 

research into LIGA possibilities in 

collaboration with CSEM (Centre Suisse 

d’Electronique et de Microtechnique SA), 

a private company founded in 1984 with 

shareholders that include the Swatch Group, 

Rolex, Patek Philippe, Richemont, and the 

Federation of the Swiss Watch Industry (FH). 

CSEM, which employs more than 400 people, 

shares a research lab with the Institute 

for Microtechnology of the University of 

Neuchâtel, a non-commercial supplier, and 

has been working with silicon since 1992 

Left: One of the 
InnoVision model’s 
balance wheels, entirely 
crafted in silicon.

Far left: Ulysse Nardin’s 
completed Freak 
InnoVision, which 
showcased all of 
Sigatec’s possibilities. 

Left: The InnoVision’s 
groundbreaking 
components include two-
level parts such as this 
escape wheel and pinion 
unit (top) and silicon 
bridge with integrated 
bearings (below).
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with the intent of selling its ideas to watch 

brands willing to sponsor research. This is 

the institute that Ulysse Nardin first hired 

to aid in manufacturing the parts resulting 

from the company’s research. However, 

it was Ulysse Nardin’s relationship with 

Mimotec that took the company to the next 

level, ultimately propelling watchmaking in 

general down the path towards the future.

Joint silicon
In 2006, Ulysse Nardin entered into a joint 

venture with Mimotec to found Sigatec, 

a commercial supplier that essentially 

applies the direct LIGA process with 

the addition of DRIE (deep reactive ion 

etching) to silicon. The components thus 

manufactured are not only flat, but can be 

produced on two levels and in a variety of 

interestingly shimmering colors.

The promise of silicon with its rapid and 

easy manufacturing and more reasonable 

production costs is one that both companies 

are more than willing to share with the rest 

of the luxury industry: despite the fact that 

precisely half of the joint venture is owned 

by Ulysse Nardin, Sion-based Sigatec 

offers this technology to any company that 

desires to use it. Justifying the company’s 

reputation as a pioneer, Ulysse Nardin’s 

role in the venture is more than purely 

commercial. Mimotec and Sigatec’s founder 

Dr Hubert Lorenz explains: “Ulysse Nardin’s 

main interest was the exceptional promise 

in the area of research and development.”

Mimotec’s first step in the direct LIGA 

production process is to design the photo 

mask, which then undergoes ultraviolet 

lithography to produce wafers with the 

parts’ negative in SU-8 epoxy. Then follows 

the electroplating step (the ‘G’ in LIGA). At 

a wet bench, the SU-8 and the wafer are 

dissolved, leaving behind the desired micro 

components, which are ground and lapped 

to get the exact thickness desired. The 

final step comprises only inspection and 

quality control.

The silicon process that Sigatec has 

developed is not much different. Known 

as DRIE (deep reactive ion etching), a 

plasma etching process attacks the silicon 

wafer, tracing the outlines of the figures 

supplied by the thin chromium mask, 

simultaneously protecting the walls of the 

micro components. After having received 

its photo resist layer and UV radiation, 

the wafers are oxidized in an oven-like 

machine at 1,100°C for six to seven hours. 

At this point in the process, the wafer can 

also take on a desired color by doping the 

gas in the oxidation chamber. The colours – 

which are highly visible on Ulysse Nardin’s 

InnoVision movement and De Bethune’s 

tourbillon cage, for example – shimmer and 

shine, but also iridescently change. Then 

the parts are chemically released from the 

wafer, after which they undergo visual 

quality control.

Sigatec is the first commercial company 

to offer silicon components to the watch 

industry and now delivers parts to 25 

brands. “Silicon is simply easy to work 

with,” Lorenz says by way of explanation 

for the evolution of his Mimotec concept.
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This page: Sigatec components 
in silicon: pallet fork, escape 
wheel with integrated pinion, 
balance spring, and combination 
roller (plateau) and impulse pin, 
which can be crafted as one unit 
in silicon.
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Double levels
Four years ago, Ulysse Nardin introduced 

a concept watch that was yet another 

new version of the Freak aptly named 

InnoVision. InnoVision showcased all that 

the new joint venture was capable of. 

Perhaps one of its biggest innovations was 

the fact that smooth silicon bearings could 

be manufactured directly onto silicon 

bridges and added to plates made of other 

materials, completely eliminating the need 

for jewel bearings and lubrication. 

InnoVision’s escapement bridge proved 

the possibility of combining [different] 

processes – in this case a combination of 

the LIGA and DRIE technologies. “We are 

basically benefiting here from progress 

made by the electronics industry,” Gygax 

explained at the time.

InnoVision’s solid silicon bridge benefitted 

from the precision of the DRIE production 

process, allowing the movement designer 

total freedom as he or she can design 

bearings closer to the edge of the bridge 

than would normally be the case as 

there are no jewels involved. In fact, the 

precision of their positioning is five times 

as accurate as that of a ruby bearing. 

One of silicon’s big advantages is that it 

is also elastic. Ulysse Nardin decided to 

exploit this characteristic by developing 

a shock protection bearing for InnoVision 

located directly on the balance wheel 

shaft that pivots in the center of an 

elastic and spiral-shaped silicon disk. In a 

shock situation, the disk changes shape, 

deforming as necessary to absorb the 

shock, and immediately returning to its 

original position afterward. This same 

elasticity characterised the balance spring 

made of silicon located underneath the 

innovative shock absorber.

The DRIE process allows the creation 

of two-level components. Thus, Ulysse 

Nardin combined the stopper and security 

pin of the Dual Ulysse escapement in the 

InnoVision. Similar to the pallet system 

of the Swiss lever escapement, the Dual 

Ulysse Escapement includes a safety pin 

that must be perfectly aligned to the parts 

around it. And it is precisely this element 

that often causes trouble if tolerances are 

off. Thanks to the DRIE process, these two 

components can be manufactured together. 

In other words: what used to be a subgroup 

is now a single component that requires 

neither assembly nor finishing. The same is 

Right: Ulysse Nardin’s Freak DIAMonSIL 
was the first Freak model to include 
silicon coated with synthetic diamond. 

Top left: Silicon escape wheels coated 
with synthetic diamond in the Freak 
DIAMonSIL.

Bottom left: The movement of the 
Sonata Silicium by Ulysse Nardin
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true of the escape wheel and its pinion and 

the roller (plateau) and impulse pin, which 

are single components here.

Quo vadis?
“Without a doubt, our industry will 

continue to progress,” says Ulysse Nardin’s 

owner Rolf Schnyder, “and probably in 

very different directions, but it seems 

important to us to include new materials 

and technologies in our concept that 

promise improvements or advantages.”

According to Schnyder and Gygax, these 

new materials and technologies have 

a profound justification in a technical 

sense: they make lubrication a thing of 

the past, and they make production more 

precise and simple. “We are of the opinion 

that mechanical watchmaking is a living 

thing,” Schnyder continues. “Perhaps 

Ulysse Nardin, in some modest way, has 

contributed to a new collective imagination 

to which there is no boundary.” 

When silicon – often known in the industry 

by its Latin name silicium – was first 

introduced for use in watches, it was 

hailed as the next big thing. As Nicolas G. 

Hayek, co-founder of the Swatch Group 

and its chairman until his death on 28 

June 2010, confidently told me during an 

interview at Baselworld 2010: “Silicon will 

be the future of expensive watchmaking.” 

And indeed, its use has become a little 

more commonplace.

Swatch Group’s flagship brand, Breguet, 

makes good use of silicon technology, with 

eight of its 16 current calibres outfitted 

with some form of silicon, particularly in 

the balance springs. Hayek – who was also 

Breguet’s CEO – saw one of the biggest 

reasons to use it being magnetisation. On 

another note, he felt he had cornered the 

market: the Swatch Group was already 

developing silicon products for other fields, 

so when moving into watchmaking the 

group did not have to start from scratch. 

Ulysse Nardin along with the other 

research institutes and companies working 

with silicon, like Patek Philippe, certainly 

hope that with the advent of new materials 

and processes mechanical watchmaking 

will eventually become nearly as precise 

as quartz. One thing is for certain: the use 

of these materials ensures that forward-

thinking watch companies are not just 

copying the old masters. Apparently, you 

don’t have to reinvent the wheel – but you 

do need to roll with the times.  8

Further information: www.sigatec.ch

An exploded view of the Zenith Striking 10th, which 
contains a silicon wheel. Without this wheel, this 
movement’s function would not have been possible.

A Patek Philippe with silicon hairspring proves 
that even the most traditional manufactures are 

prepared to experiment with innovative materials.

B-42 Flieger Black chronograph alarm
Automatic Chronometer C.O.S.C., 500 pieces

Official supplier to aviation and space
The world’s first manufacturer of automatic

wristwatches · since 1912 swiss
Catalogue and further information tel. 01423-504 123 

www.fortis-watches.com
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