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€ Low-power laser diode for particle detection
€ Omission of flow-enhancing devices (pump, heater) and optical elements (lenses)

€ Power-saving MEMS-based sensor of compact size for use in cleanrooms

Introduction

Polystyrene particle - Scattered power Fig. 2: Scattered power
16-007 vs. particle radius
- o I
Particle detection is possible in many ways. Because of the ease of handling and the potential for i S-pg: c?)IICl;Itatree?]:ora
miniaturization, optical methods are the most favoured [1], where light scattered by a particle is 0.008 '_u%;}al 1 Ear)'iicli. Particle
measured. We investigate the possibility of a MEMS-based miniaturized particle sensor to be used in i 1 sizes range from
cleanrooms. The device uses a low-power laser diode (Rohm RLD65MZT7) as light source and a I ] 0.1—5pm as
conventional Si-photodiode as detector. =  1e-009 | P=5mW = specified in 1SO
g - fbeam = 1 MM T classifications.
Electrical : . _ S i A =660 nm .
detection Optical detection | Mass detection = 16-010 - :
g .

) A o] 9 <] -EE I ]

— l— [P0 o \ e S 1e-01 | .

stiction B d - - | ]

e ”‘*fv _ _

I L / 1e-012 =

N\ fo¢” f 1e-013 B | | | | | | | | | | | |
passage | 7 . ;o' - 0 02 04 06 08 1 12 14 16 18 2 22 24 26
, Radius (pm)

There are 2 distinctive ranges when comparing the total scattered power in dependence of the
particle size (diameter). In the range from ca 0.8 — 5 um Mie scattering applies, whereas the
range below is typical for Rayleigh-scattering. In case of Rayleigh scattering, the scattering is no
longer shape-dependent, however, the low intensity requires more sensitive detectors.
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through the laser beam in a 90 deg (angle between laser beam and photodiode) configuration. It
is not possible to determine the particle size from these measurements. The high noise level
suggests that improvements in the electronics set-up are required.

Summary
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Mie theory [2] delivers a rigorous solution to the problem of light scattered by a sphere illuminated by
a plane wave. The intensity of the scattered light depends strongly on the angle between the incident
laser beam and the detector. Forward and back scattering exhibit the highest scatter intensities but
interfere with the source.




