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Small and fast LIDAR

probe lens
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Path length is measured using I .
1to 5 GHz electrical, not optical, interference. surface
oscillator Coherence and stability of laser
do not matter
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Direct modulation

sense
photodiode
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Phase angle between reference
and sense signals is proportional
to round-trip path length
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Output of 1Q mixer is a pair of voltages
that are the real and imaginary parts of
complex sine wave. When modulation is 3
GHz, 360° is 50 mm displacement.
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250 mm displacement
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A moving surface traces out a circle =~ The unwrapped phase is
in the complex plane. When the proportional to the displacement. At
reflection is too weak, the angle 3 GHz modulation, 10 mm/us =

becomes ambiguous (center dots). 72°/us = 200 kHz. At 100 MHz 1Q
sample rate, this is 0.0072°/sample
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o< 100 ,le at 100 MHZ Working distance: 30 cm

- Power: 60 mW
bandWIdth Laser: 1550 nm Sumimoto electric telecom diode
Modulation: 2.5 GHz direct modulation

500 ym displacement

displacement (um)

200 400 600 800
displacement (um)
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Improving the prototype:
software-defined radio

probe lens 10 mW out
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11010 GHz Oscilloscope and EDFA <1 yW surface
oscillator are most expensive parts return

l circulator

510 50 99% , sense
mW laser photodiode
1%

Can replace EDFA
with bright laser

and more gain CISEnes
9 photodiode
Need this because laser has variable phase SDR is cheaper than oscilloscope and replaces
delay. Could replace with dual-frequency many components. High gain (>70 dB) and low
modulation or internal monitor photodiode noise
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