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High-speed, Accurate 3D range finding system tolerant against ambient illumination
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We investigated 3-D range-finding techniques with ambient illumination robustness.
We introduced demodulation technique into light-section method, and with design optimization, we demonstr
ated -40dB background-light suppression performance by simulation. We have designed time-encoded 2-D patte
rn projection method with ambient illumination rejection techniques, and fabricated using advanced 65nm CM
0S technology. We demonstrated dynamic range over 80dB with background suppression of -21dB. We also demon
strated 10 rangemap/sec 3-D range-finding performance at SBR or -5.5dB.
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Fig. 1 Chip photograph

We fabricated this image sensor in 65nm
standard CMOS process. A 4530 array of
30umx 37um pixels are formed on a 2mm x 2mm
die. The photodiode is simply an n—well and
p-sub. The die and pixel micrograph is
shown in the Fig. 1.

At the frame rate of 10fps, we achieved
the best signal to background ratio (SBR)
of —5.5 dB. Next, we measured the possible
best SBR achievable using this system. The



Fig. 2 Reconstructed 3-D image of a lcm

step

Fig. 3 Detection of stripes for a plane

measured SBR is -21 dB at the frame rate
of 0.01fps.

The simliar phenomena can be observed,
though less severe, when acquiring the
image of the white plate, as shown in Fig.
3. This is because of limitations of the
optical system attached to the sensor.
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