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for analyzing high frequency signals in real-

time and expands the scope of convention-

al measurement instruments.

For these high frequency ranges Fraunhofer 

ITWM uses a novel ultra-fast measurement 

technology, based on optical time-stretching. 

This technology opens up new possibilities 

Optical time stretching

a few years ago. Today, circuits with signal 

frequencies of up to 760 GHz are feasible. 

This imposes new demands on measure-

ment techniques. Conventional electronic 

measurement techniques are unable to de-

tect smallest signalling errors on short time 

scales or rapid non-periodic signals.

Today, a smartphone is significantly more 

powerful than entire data processing sys-

tems used to be in the past. This was made 

possible by progress in the field of micro-

electronics: increasingly more efficient and 

fast electronic components have been de-

veloped. Such components work in fre-

quency ranges that were unachievable only 
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1 +  2  Optical impulses 

enable the measure ment 

of high-frequency signals 

in real-time – thus ex-

panding the scope of 

measurement technology
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With a targeted use of dispersive elements, 

signals are time-stretched and detected with 

photo-diodes. Subsequently, the signals are 

recorded on oscilloscopes. Thanks to the use 

of Opti-Stretch, even signals in a high fre-

quency range, which could not have been 

measured without the use of time-stretch-

ing technology, are detected. By applying 

this innovative, patent pending resonator 

principle, Opti-Stretch allows variable time-

stretching with the possibility of »zooming 

in«. In combination with sophisticated evalu-

 a   tion software, the system offers highest 

performance for various measurement tasks.

Variable time-stretching possible

■■ Size:(H × W × D): 340 × 630 × 630 mm3

■■ Record length: typ. 800 ps
■■ Amplification: M > 10 (typ. 15)

■■ Bandwidth: min. 45 GHz (typ. 50 GHz)
■■ Signal input power: 0 – 20 dBm  

(10 – 15 dBm optimal)

Specifications

With Opti-Stretch, Fraunhofer ITWM offers 

a system for the analysis of high frequency 

signals, based on optical time-stretching 

technology. Opti-Stretch can be used as 

frontend for commercially available oscillo-

scopes or analog-digital converters and 

 includes all necessary optical components. 

This allows easy handling, including all 

 necessary inputs and outputs, in order to 

receive any signals with electro-optical 

modulators tailored to the application.

Easy handling3 Functional principle of 

the Opti-Stretch system: 

The electrical signal to be 

measured is conducted into 

the optical area by means 

of an electro-optical modu-

lator

4 System characteristics – 

stretched RF signals: 

top:

 · 10 GHz RF-signal

 · amplification = 15.5 

 · 5 GS/s oscilloscope

 · 77 GS/s effective sampling 

rate

below:

 · 95 GHz RF-signal

 · amplification = 7.4 

 · 16.8 GHz oscilloscope

 · 124 GHz effective bandwidth


