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Motivation

Millimeter wave carrier generation
« Basis for the expansion of existing frequency bands to millimeter wave

« Numerous applications:
radar, wireless communication systems, hybrid opto-electrical systems

Requirements and challenges

« Compact size, cost-effective production, reliability = on-chip realization
« Low phase noise

« Upconversion based millimeter wave carrier generation implies intrinsic
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- new approaches needed for millimeter wave generation with low phase noise

Proposed approach

Temporal Talbot effect based RF upconversion 1.0
« Frequency upconversion by constructive superposition of mt line in optical I X(;ﬂ ) ‘ constructive C
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Bragg gratings on a silicon
chip." Applied Physics Letters
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[Notaros, Jelena, et al. "Programmable dispersion on a photonic integrated circuit for
classical and quantum applications.” Optics Express 25.18 (2017): 21275-21285.]

Laser pulse width
Laser repetition rate

Output frequency
Upconversion factor

Required dispersion

50 fs (fixed due to existing laser source)

100 MHz (fixed due to existing laser source)
30 ...
300 ... 1000 (with existing laser source)

12500 ... 42000 ps/nm (with laser pulse width, repetition
rate and upconversion factor of existing source)

>100 GHz (limited by opto-electrical conversion)

Tab. 1: Preliminary system parameters of Talbot effect based RF upconversion

Multiplication factor

Fig. 5: Talbot effect based RF generation: principle (inset), phase noise
dependency on multiplication factor and duty cycle (i.e. temporal pulse
width / spectral comb width)

Advantages and challenges

« Power efficient: whole spectrum is used (in contrast to filtering
approaches

« Phase noise suppression: averaging effect due to different spectral
contributions

« Flexible: dispersive element selects upconversion factor

 Broad spectrum / narrow pulses for noise improvement (may be
shared)

« Tunable dispersive element integrated with O/E conversion
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