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An Improved Sensor of Extinction Particle Counter
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Abstract Particle counter of extinction type is used mainly to detect the particulate contamination of larger sizes,
and widely applied in contamination control measurement and monitor, whereas it is unable to detect smaller sizes
particulate, the reason is discussed in this paper. Based on Mie theory, extinction coefficient is calculated, at the
same time, the representative structure of this type sensor is analyzed. Numerous calculation and analysis showed
that it is due to the ambiguity relationship of extinction coefficient versus particulate sizes less than 2 pm and
unreasonable design. An improved design of the sensor was proposed, which employs a specially designed detecting
lens unit to collect more scattered light and a monitoring device to control the light source, the lens of collecting
scattering light is arranged at 45 degree, which can lead the good monodromy for light energy versus particulate sizes
and less interference due to particle refractive index. Comparative experiments showed that the lower limit of the
measuring size range could be extended by the new sensor design. The new sensor has a good detect ability for
particle sizes less than 2 um and lower repetition errors, and furthermore, it still has a high level for detecting larger
sizes particle, it suits for more application of contamination degree monitoring.
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Fig.1 Sensor structure of EPC
1 laser light source; 2,3: lens; 4: PD;

5: passage; 6: particle; 7: PD output
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Fig. 2 Extinction curves with refractive index 1. 33
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Fig. 3 Improved structure of sensor

1,2,3: PD; 4. laser light source; 5: spectroscope;

6: lens; 7: lens pair; 8: passage; 9: particle
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Table 1 Results of measurements for standard spheres

Pri Presented method
Label D Label N rimary

method No. 1 No. 2 No. 3 No. 4 No. 5 Counts

/pm counts /ml
counts /ml  counts /ml counts /ml counts /ml counts /ml counts /ml /%
0.5 1X10° - 0.64x<10° 0.71x10° 0.70X10° 0.67X10° 0.73X%10° 69.0
0.7 1X10° — 0.72X10° 0.74X10° 0.73X10° 0.76X10° 0.77X10° 74.4
0.9 1X10° — 0.79X10° 0.75X%10° 0.77X10° 0.76X10° 0.78X10° 77.0
1.6 1X10° — 0.84X10° 0.82Xx10° 0.83X10° 0.85X10° 0.84X10° 83.6
2.0 5X 108 3.98X108 4,24X108 4,26X108 4, 34%108 4.20X10° 4,27X108 85.2
4,0 5% 107 4,18%107 4,21X10" 4,22X%107 4, 28%107 4,26X107 4,32%107 85.2
6.0 1X107 0. 84 %107 0.86X107 0.84x107 0. 85X107 0.85X107 0.86X107 85.2
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