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Previous research on distance sensors using the self-coupling effect of semiconductor lasers used cur-
rent-spouting type LD driver circuits. As a result, the triangular current wave injected into the LD has
poor linearity, requiring multiple triangular waves for measurement, which is time-consuming. We im-
proved the triangular wave current’s linearity with a newly created current-absorbing LD drive circuit.
We also proposed a novel signal processing method using a self-coupled signal obtained with a single
triangular wave and experimentally confirmed that measurements performed with a single triangular
wave have the same accuracy as conventional measurements using multiple pulses.
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Fig. 1 Terminal voltage variation due to self-coupling
effects during triangular modulation.
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Fig. 2 Wavelength characteristics for VCSEL injection
current.
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Fig. 3 Experimental arrangement.
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Fig. 4 Sink current modulation circuit.
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Fig. 5 MHP signal acquisition range.
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Fig. 6 Wavelength characteristics for time before and
after correction.
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Fig. 7 Distance measurement by arbitrary waveforms.
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Fig. 8 Distance measurement by sink current modulation.
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Fig. 9 Distance measurement results for different MHP
signal acquisition positions in triangular wave. (a)
Rising part. (b) Falling part.
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Table 1 Average error results at different FFT position.

Top part [mm] Center part [mm] Bottom part [mm]

Rising part 0.4 0.6 33
Falling part 1.0 0.6 1.3

Table 1 X ) ZMPEDE LAY E, LH T EHD
EELIZBWTH ZAPEOTLMHEDOR TGS 5
T, FHEEF 1Imm BT E 2D, KEOBEWIED
T2 5FHD55 0> 72, Top X° Bottom TiaF=H N 2 4 i
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THENZZALS % O T Top X° Bottom T MHP 15 75 12 3¢
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W2, H—7%)U A @ Center i 2> & 1% 5 1L %5 MHP %
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HE A BRE ] % F 72 A5 R % Table 2 (27897, Table2 £ 1),
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LD ZHFBE RO LA EDOFEZTETHET LI LT, L0
HI5E TR EE T b 49 300 ps © MHP 1275238 AUEIEE (258
TEXLZ e mhroi:.
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HEASIT VA, D, MEN S L OBEEDE W C, F T
#9300 us ® MHP § 5 S ETH L DIZK L, B, ET
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AARANCEH L, LD BREEROBEMRE LU Lz K
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Table 2 Minimum acquisition time of the MHP signal
obtained from the central part of the triangular
wave at each of the positions shown in Fig. 9.

Position A B C

Time [us] 280 180 260

Position D E F

Time [us] 280 180 260
noiz.

FIT, ZAPEONL ENY, LB TAY O Center
5D MHP 55 O Afivy, BN OV AMEE L LT
HEEAEE DAL L 2 W7o R, S ollE &1
Tl&, #7300 ps F2E O MHP 255 1UE, [F CHIERE T
PHEEIIE T & 5 2 L DML S LTz,
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