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Experiment set up for RIM-FDS with single mode illumination
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Abstract: To overcome the shortcoming of low se nsitivity in RIM -FOS with LED illuminating, a
theoretical model was introduced and an experiment system was designed using LD coupling with single
mode fiber as illumination purpose. The system is made up with LD module, optic module, PIN detection
module, signal collection module, FPGA module, up computer system and power module. The validation
of model was proved by experiment results and the performance of RIM -FOS was presented.
Experimental results indicate a sensitivity of 3.15 mV/um and linear region of 380 pm for front slope, a
sensitivity of 0.76 mV/pum and linear region of 690 um for back slope of RIM-FOS. Good stability and
repetition are proved for system, and the system will play a significant effect for the further study of
RIM-FOS with single mode illumination.
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Fig.1 Principle of RIM-FOS
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Fig.2 Optical path of RIM-FOS
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Fig.3 Intensity modulation characteristics curve of RIM-FOS
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Fig.4 Experimental system of RIM-FOS
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Fig.5 Signal output of PIN and filter
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Fig.6 Experimental set_up for RIM-FDS
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Fig.8 Experimental result of intensity modulation characteristics

curve for RIM-FOS
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and linear fitting
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Tab.1 Testing data for front slope of RIM-FOS
Dis- i i i
tance
283.0 0.078 388.5 0.391 494.3 0.736 600.2 1.072
294.1 0.100 400.5 0.426 505.8 0.771 612.4 1.102
305.5 0.124 410.8 0.460 514.5 0.807 620.8 1.131
317.0 0.151 421.6 0.494 528.1 0.843 632.0 1.160
327.0 0.182 430.7 0.527 538.4 0.878 641.5 1.189
338.8 0.215 441.0 0.561 548.4 0.913 654.5 1.217
348.6 0.251 451.2 0.595 559.3 0.946 667.4 1.244
359.9 0.287 460.5 0.629 572.0 0.978 675.4 1.270
370.5 0.322 471.5 0.665 579.2 1.010 - -

379.5 0.356 484.6 0.700 591.6 1.042 - -

Dis Dis Dis
Voltage Voltage Voltage Voltage
tance tance tance

& 2 RIM-FOS 53 ik # 47 (AR 47)
Tab.2 Part of testing data for back slope of
RIM-FOS

Dis- Dis Dis- Dis-
tance tance tance Voltage tance
1021.5 1.428 1228.9 1.280 1431.3 1.106 1627.5 0.958
1040.3 1.418 1249.6 1.258 1451.5 1.087 1636.9 0.946
1060.7 1.402 1269.7 1.237 1470.2 1.070 1655.8 0.936
1083.3 1.389 1290.8 1.221 14915 1.055 1673.6 0.926
1103.2 1.375 1312.8 1.204 1513.4 1.029 - -
1122.6 1.361 1335.8 1.186 1534.0 1.021 - -
11445 1.348 1357.5 1.170 1552.8 1.012 - -
1165.9 1.332 1377.9 1.157 1570.6 0.999 - -
1186.6 1.317 1389.6 1.141 1589.9 0.984 - -
1208.7 1.301 1410.4 1.124 1608.3 0.970 - -

Voltage Voltage Voltage
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