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ABSTRACT

In this projeet, we have developed the eye-safe LRF system of 1.54 ym wavelength using OPQ. The maximum measured
distance was 3.7km in outdoor experiment. We used Nd:YAG (1064nm) as a laser medium. It was applied BBO to construet
the system. We also developed a time-counter for the range finder using a method of TOF (time of flight). The counter-clock
used at the time counter was 320MHz making resolution within * 1m. Start and stop signals were detected by two channel
systems using PIN and APD. The LRF's repetition rate was 4 times per minute. The energy was measured to be over 9mlJ.

And, pulse-duration was 23ns. Resolution was = 2m at the distance measurement using a target.
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Table 1 Specification of LRF optics

Dimensions | 100x70>300(mm), AL 6061
Laser type: FPSS / Active Q-switched /
Laser OPO,Laser material: Nd:YAG(1.064 ¢m )
Qutput wavelength: 1.5 ym
Input Diameter: ©10mm
Beam Output Diameter: @25mm
expander | Magnification 10x
Coating: AR Coating at 1.5 ym
. Diameter: ©@50mm, Focal Length: 70mm
Receiving
Cleaer Aperture: @48mm,
Lens

AR coating at 1.5 pm

Length: 233mm, Magnification: 4x

Telescope .
Field lens: @ 32mm, Eye lens: @ 32mm
InGaAs PIN, Active diameter:0.5mm,
Detector | Responsivity at 1.55 ¢m:0.95A/W
{start) Dark Current:1nA, Bandwidth: 350MHz,
Operating Temperature:-40~85 T
InGaAs APD, Active diameter:@ 200 ¢m
Detector | Sensitivity: 8n'W typical at 1.54 ¢m, 28ns,
(stop) pulse 30% detection

Operating Temperature:-32~64 T
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Table 2 Specification of the Q-switch

Interaction Material Tellurium Dioxide
RF frequency SOMHz
Wavelength 1064nm
AR Coating reflectivity] <0.1% per surface
Transmission =99.5% single pass
Polarization Linear, Vertical to base
Length 10mm
Voltage 24V
Current 500mA
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Fig. 1 Definition of the size of illuminating spot
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Fig. 3 Distance measurement using the eye-safe LRF

system
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Fig. 4 The Result Display on LCD

4000

3500 -

3000 -

2600

2000 -

Distancs

1500

1000 -

500 -

Target{3 times)

Fig. 5 Results of distanee measurement for several targets
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