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Results

Summary
 PADC provides higher processing signal bandwidth compared to pure EADC.
 Simple high-quality optical sampling with sinc-pulse sequences.
 Only a frequency oscillator is needed with an optical intensity modulator. 
 Investigation of Jitter effect. 
 No aperture jitter is added with PADC. 
 Analysis of the achievable ENOB and SINAD.
 Higher ENOB than state of the art EADC.
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• The signal is first converted to the 
optical domain.

• It is split into N sub-branches.
• Each sub-branch samples the signal 

using a sinc-pulse sequence.
• The sequence is generated via an 

RF source and an intensity 
modulator (e.g., MZM or MRM).

• Sampled signals are detected and 
digitized with low-bandwidth 
electronics.

• This enables high ADC rates, 
improved SINAD, and higher ENOB.

+ 8.35 SINAD
+ 1.4 ENOB

𝑆𝐼𝑁𝐴𝐷 ൌ 10𝐿𝑜𝑔ଵ଴ 1𝜋𝑓𝜎ோி ଶ ൅ 2𝜋 𝑓𝑁 𝜎஺஽஼ ଶ
𝐸𝑁𝑂𝐵 ൌ 𝑆𝐼𝑁𝐴𝐷 െ 1.766.02Measured SINAD and ENOB [1],[3].
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Photonics-assisted analog-to-digital converter [1].

• Sampling is the first step to convert analog to digital signals at the receiver.
• Photonics-assisted ADCs (PADCs) overcome bandwidth and resolution limits of electronic ADCs (EADCs).
• Optical sub-Nyquist orthogonal sampling uses sinc-pulse sequences to time-interleave high bandwidth signals into low-

bandwidth sub-signals (first stage).
• Sub-signals are detected and processed in parallel by low-bandwidth electronics (second stage).
• Orthogonal sampling with ideal devices is error-free and avoids aperture jitter.
• Enables high ENOB and wideband reception with low-bandwidth components.
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