The path to a fully integrated Semi-Device independent QRNG
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4 The generation of random numbers is an important requirement in many applications: one of the most important is information security, )
where these sequences are used to encrypt the transmitted information. Here, we present a fully integrated chip which is the building block of
a quantum random number generator (QRNG) [1]. The chip (see figure 1) is based on a CMOS-compatible technology: both the sources of light

and detectors are integrated in the same optical chip. The emitter is an array of independent SPADs, whereas the detector is a SPAD with a
layout similar to the emitter cells. By using this device, we implement the Semi-Device independent protocol presented in [2], where the
generation of the quantum random numbers is certified by an estimation of the minimum achievable entropy. This is also robust against
manufacturing tolerances and performance variability of the detectors, increasing the overall quality and security of the generation itself,

thanks to the self-testing nature of the protocol. The detailed description of the experiment is reported in [3].
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The semi-device independent protocol [2] :
Prepare-and-measure setup.
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Figure 2: QRNG protocol.
The protocol is reported in [2].
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Figure 4: Example of the acquisition data. Based
on the protocol reported in [2].

Figure 5: Measure of the
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