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Agenda

A A new clock .... Why?
A OptiSynx Technology
A Technology Development

A First showing of ver
first results

A Where next?
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new clock .. Why

Cellular Wireless Backhaul, Wireline or
phone telecom wireline, metro ethernet
operator equipment vendor ethernet operator equipment vendor

SAVE MONEY ADD VALUE SYNC IP SOLVE LTE




A precision time source providing
the vital pulse of your network.
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Allan Deviation Comparisons
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OptiSynx Molecular Optical Clock

A Cesium is based on a hyperfine atomic energy transition
I inthe tens of GHz. Atomic Line Q faé®®,000,000

A OptiSynx MOC is based on a hyperfine molecular energy state

I Inthe hundreds of THz. Molecular Q fact@00,000,000,000
I Also an international wavelength standard
I Temperature effect <1-&5 /°C

A The problem is then to downonvert to useful frequencies

A The OptiSynx MOC teraconverter is a folnvious combination
I of solid state optics with the molecular oscillator

A In a single step it downonverts light to electronic frequencies



OptlSynx MOC Block Dlacgram
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OptiSynx Gas Standard

(Gas standard I
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OptiSynx teraconverter
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MOC Unconstrained Comb
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MOC Comb: Jdegree of freedom
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MOC Comb: E degree of freedom
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MOC Integration Stage 0: No Lock
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OptiSynx MOC Block Diagram
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MOC Integration Stage 1: RF Locl

A comb line is locked onto a single fixed frequency
generated by an RF signal source (locked to
GPS to provide a high quality signal)



@ptiSynx

MOC Single Constrained Comb
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MOC Integration Stage 1: RF Lock
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RF lock results (March 2008)
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RF lock results (October 2008)

A Initially unlocked, then locking circuit switched on to produce stable lock
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RF lock results (October 2008)
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MOC Integration Stage 2: SOL
(Single Optical Lock)

A comb line is locked onto a single fixed frequency
generated by our own frequency standard source
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MOC Single Constrained Comb
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MOC Integration Stage 2: SOL

Computer +
measurement
software
s
) ) Optical / Electrical
T ™ Int t front end
eraconverter nterconnects
i Optical / Electrical
5 é B
front end Frequency / time
interval counter
Teraconverter™
drivers —
Gas standard —— Control Box
{Phase locking electronics)
GPS 10 MHz
receiver
GPS reference Electrical connection(s) Optical connection




(DptiSynx

Int ]

SOL results (October 2008)

A Very noisy, regularly jumping out of lock, but with a brief period in lock
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SOL results (November 2008)

A Initially unlocked then locking circuit turned on and it snaps into a nice
stable long term lock
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SOL results (November 2008)
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OptiSynx MOC as an accurate sour




