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A. [bookmark: OLE_LINK52]The morphological characteristics of a single device
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Figure S1 (a-d) SEM of individual devices, (e, f) CCD images of individual devices

B. XRD, Raman and PL characteristics of a single device
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Figure S2 (a) The XRD pattern, (b) Raman spectrum and (c) photoluminescence spectrum of a single device.
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C. Electrical properties of the individual transceiver unit
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Figure S4 eye diagram
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Figure S5 Long-term operational stability and reproducibility of GaN devices
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D. On-chip data transmission system and data
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Figure S6 the real images of the date transmission system
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Figure S7 The actual signals in the system: (a) text signal, (b) image signal.
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