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With the development of society and the aging trend of the global population, heart disease has
become the first cause of threatening the health of the aging population. Wearable continuous heart pulse
monitoring device is more helpful for the prevention and diagnosis of human heart disease. However, the
wearable heart pulse monitoring devices are still not guaranteed to be accurate and difficult to miniaturize
due to the high technical barriers to their manufacture.

This paper presents the research work on the fabrication of miniature flexible GaN heart pulse
monitoring photonic chips by ultrafast laser transfer technique. This technique induces material ionization
by incident high-energy UV photons, and controls the ionization state of the separated layer through
ultrafast non-linear effects, so that the underlying material of the GaN photonic chip is gently
decomposition and an ultra-flat interface cavity with a scale of 5 nm is formed. The GaN photonic chip
with a thickness of only 10 pm and a size of less than 100 pum is controlled by delamination from its
original substrate, thereby realizing its matching integration with a heterogeneous flexible substrate. The
integrated flexible GaN photonic chip can not only serve as a monitoring light source, but also receive the
photoplethysmography (PPG) signal reflected back from human blood vessels. The received PPG signal is
identified by an algorithm to enable dynamic monitoring of the human heart rate and initial diagnosis. In
addition to the fabrication of flexible GaN photonic chips, this efficient and flexible laser-transfer
microchip fabrication technology can also be used in the flexible fabrication of a variety of conventional
electronic devices, providing a viable R&D path for the highly integrated wearable electronics of the future.
This work was supported by National Natural Science Foundation of China (51975017) and Scientific
Research Key Program of Beijing Municipal Commission of Education (KZ202110005012).
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