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101 Hybrid integrated tunable narrow linewidth laser source module BB Backup receiving terminal (Bk}
102, 202 Silicon nitride integrated beam splitter module CC On-chip receiving terminal (Rx)
103 Silicon-based integrated phase shifter array module DD On-chip transmitting terminal (Tx)
104 Silicon nitride integrated one-way transmitting antenna array module EE Electrical connection
201 Silicon nitride integrated one-way receiving antenna array module FF  Optical fiber connection
203 Silicon-based integrated coherence receiving module GG Reflected light
301 Space optical module HH  Silicon nitride waveguide
302 Off-chip coherence receiving module 1] Evanescent wave coupler
AA  High-speed integrated circuit controller JJ Outgoing light

(57) Abstract: A silicon-based hybrid integrated laser radar chip system. According to a light path sequence, a transmitting terminal
(Tx) of the system sequentially comprises a tunable narrow linewidth laser source (101), a silicon nitride beam splitter, a silicon-based
phase shifter array, and a silicon nitride one-way transmitting antenna array; according to a principle that the light path is reversible, a
receiving terminal (Rx) of the system sequentially comprises a silicon nitride one-way receiving antenna array, a silicon nitride beam
splitter, and a silicon-based coherence receiving module (203), and further comprises a backup system and an electric domain control
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processing module. Modules on a silicon platform and a silicon nitride platform realize multilayer single-chip integration with the help
of a silicon/silicon nitride evanescent wave coupler; a gain chip in the tunable narrow linewidth laser source (101) and a silicon nitride
waveguide are subjected to hybrid integration by horizontal coupling; by means of multi-platform and multi-field hybrid integration, the
high-speed flexible wave beam formation, rotation and directivity receiving of a free space laser signal can be realized in a phased array
way; and the system does not contain movable devices, and has high integration density, good CMOS compatibility, low large-scale
volume production cost, and extremely high practical value.
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