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ABSTRACT

This paper introduces an optical encoder using the reflection in the slit. The digital optical encoder is a
sensor to generate a pulse according to the displacement. An optical encoder is composed of 3 parts: light
source, slit plate and light-receiving element. In a conventional encoder, one slit produces one signal. The
resolution of the digital optical encoder is determined by the number of slits in the encoder plate. The small
slit size is most important among the factors that determine the resolution in a generic-type optical encoder.
However, a small slit has low productivity and technical difficulties, so analog optical encoders have emerged
as an alternative. Nonetheless, this alternative requires additional circuitry and equipment because of the noise
and drafts in the analog signals. A new sensor is presented in this paper with a high resolution and a slit of
the same size using the reflection in the slit. Then, the path of the light that passes through the slit ccording
to the shape was analyzed, and some paths were expressed in the mathematical expressions. In addition, the
optical paths were analyzed in the rectangular, octagonal, and circular encoders, and shown the obtained
number of signals per slit by using them. Thus, we confirm that this method has the best performance in
circle-shaped slits.

Key Words : Optical Encoder(Z2f4] @12[), Displacement Sensor(#?| A1), High-precision Resolution (&
5ilS), Digital Output(CIX|E &)
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Fig. 2 Schematic of the light reflection in the slit
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Fig. 6 Effective thickness of the light

Table 1 Parameter of rectangular-shaped silt

Variable . .
symbol Variable description
h, Thickness of slit
h g Distance between slit and ground
hy Distance of the point where the laser enters
- at the upper end of the slit
le} Incidence angle of light
Distance in x direction from the last
*  reflection position to the light receiving point
b, Distance between reflective surfaces
W, Effective thickness of incident light
Fig. 59} Table 1] A} &8loA FH=E |4 S
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Table 2 Parameter of octagonal-shaped silt

Symbol Variable description

hg Thickness of slit

« Incidence angle of light

T The x direction length of each reflecting surface

The y-direction length of the non-reflecting

surface

W, Effective thickness of incident light

Number of reflections of light

Fig. 7 Schematic of optical encoder having

octagonal-shaped slit
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state

Sensor 2 0
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Sensor 3 0 0 0 1
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Table 4 Photo sensor truth table in case of two
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Step 01 2 3 4 5 6 7 8 9 10 1112=0
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Table 5 Parameter of circle-shaped silt

Variable

Variable description
symbol

h, Thickness of slit

h Distance between slit and ground

Distance of the point where the laser enters

at the upper end of the slit

« Incidence angle of light

Coordinates of the point at which light
(z,y)

enters the slit in the xy plane

Coordinates of the point where the light is
(X 1 Yl) .. . ..
incident on the light receiving surface
r Radius of slit
n, Number of reflections of light

Distance on the xy plane from the last

reflection position to the light receiving point
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