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This report describes sensors for measuring and controlling displacement and position in XY plane in the
multi-dimensional drive systems. New sensors which could measure the XY direction by single sensor would be re-
cently developed. Here, those sensors are classified into two groups and introduced as follows. (1) Analog type simple
structured two-dimensional sensors. (2) Digital type highly accurate two-dimensional sensors.
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Fig. 1 Capacitance type displacement sensor.
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Fig.2 XY-stage with C-type sensor.
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Fig.3 Magnet position sensor using Hall element.
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Fig. 4 Basic structure and equivalent circuit of

two-dimensional PSD.
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Fig. 5 Schematic of 2-D angle sensor.
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Fig. 6 Three-axis laser interferometer.
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Fig. 7 Principle of two-dimensional encoder.
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Table 1 Two-dimensional encoders of 4 companies[10].
Company C H M R
Name 2RIt Two- XY RGX

Linear Coordinate | Linear Planar
Encoder | Encoder Encoder Encoder

Measuring 35X25 | 68X68 13X13 70X 70
range(mm) 90 X 90
Signal peri- | 1.6 pm 8 um 40 pm 40 mm
ods
Accuracy - +2 um *+1 um +2 um
Resolution 1.6 nm 10 nm 100 nm —
Maximum - 1 m/s 600 mm/s | —
velocity
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Fig. 8 Schematic of surface encoder.

Cuollimator lens - 45° Right angle peism

45° Right angle prism  Grid film

Fig. 9 Schematic of the 2-D angle encoder.
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Fig. 10 Schematic of optical system of high-resolution

planar encoder.

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HBARAEM #4555 Vol 12, No. 1 (2004)

THREE INTERLACED for contactless measurement of XY position, Proc.of IEEE

DETECTOR ARRAYS W\/ _ Sensors 2002, 54.2 (2002)
2 [7]1 #H ff: &Y —RE—4 PLANESERV & ZDERE
/W\\J/[\\M//n\\d/ S 15, BRIFTERER, 45(2), 83-86 (2001)
[8] K. Suk Jung et al.,: Study on a novel contact-free planar sys-
/\/\/\/ T tem using direct drive de coils and permanent magnets, IEEE
Trans. on Mechatronics, 7(2), 35-43 (2002)
SIGNAL PROCESSING [9]1 http://cweb.canon.jp/indtech/es/index.html
A =1+ Jcos(d) [10] RMEB LB F R TIZL D
S = | + J cos(d+120) [11] & fh: —7 = 2AE—FHHUEHABERAT—VD
T =1+ Joos(p+240) (B RO, FE T A%, 67(12), 1981-1985 2001)
¢ =4¢(RST [12] http://www.optra.com/NanoGridPrinciple.pdf

INTERFERENCE FRINGE
SPAGCING MATGHED
TO DETEGTOR ARRAY

Fig. 11 Three interlaced detector arrays and signals.
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