
METIRIO Readhead Specifications

DESCRIPTION

TheMETIRIO D1 is an easy-to-use housing variant of the

METIRIO encoder. The light and robust design made of

aluminum is optimized for space sensitive applications

with its mounting adapters and screws fitting perfectly

without increasing the footprint of theMETIRIO D1 .

It is offered with standard D-Sub connector and

various cable lengths up to 3 m.

Additionally, it can be equipped with a low-pass

filter to further increase its resolution.

Features

• Compact size: 15.0 x 11.2 x 6.2 mm3

• Leightweight: 3.1 g

• High resolution: < 1 nm

• High bandwidth: 500 kHz (10 m/s)

• Optional low-pass filter

• Long lifetime

• Easy integration & mounting

Applications

• Rotary precision stages

• Linear precision stages

• Goniometer systems

• Linear Motors

• Optical communication (mirror steering)

• Voice Coil actuators

General specifications

Parameter Symbol Condition Value Unit

Max. Resolution rmax 1 kHz low-pass filter 0.4 nm

Bandwidth f3db 500 kHz

Max. Speed vmax 10 m/s

Tyical Resolution r unfiltered signal 5.74 nm

Supply voltage VDD to GND 3.3 to 5.0 V

Typical Current IDD 20 mA

Typical Power Consumption 100 mW

Central Emission Wavelength λpk — 850 nm

Radiant Power φe ⩽ 45 mW

Analog Output Vpp differential Sine, Cosine 1 V

Integrated noise 50 µVRMS

Reference Signal Uref RS485 square signal

Dimensions 15.0 x 11.2 x 6.2 mm3

Weight 3.1 g
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METIRIO Readhead Specifications

Operating conditions

Parameter Symbol Condition Value Unit

Operating temperature TO no dew condensation 0 to +80 ◦C

Storage temperature TS no dew condensation -20 to +80 ◦C

Humidity ϕmax EN 60068-2-78 80 %

Absolute maximum ratings

Parameter Symbol Condition Value Unit

Max. power consumption Pel all outputs terminated 310 mW

Max. radiant output power Φmax short circuit current IF = 1000 mA <360 mW

ESD susceptibility VESD contact discharge (IEC 61000-4-2) 4000 V

REFLECTIVE SCALES

Encoders of theMETIRIO family are suitable to read a broad variety of reflective linear, rotary and partial arc

scales and might also work with your own custom scale as long as the pitch equals 20 µm. Available scales can

be made of black glass, soda lime glass, low-CTE glass (Robax and Borofloat), aluminum and steel. For further

information about available scales, please refer to OE-UG00003 - METIRIO Scale Catalogue.

Characteristic Info

Grating Type Reflective amplitude Grating

Scale Pitch 20 µm

Scale Types linear, rotary, convex

OUTPUT SIGNALS

METIRIO is an analogue encoder that outputs 1V peak-to-peak sine and cosine signals as well as a TTL-shaped

signal for the reference mark.

Figure 1. Typical output signals

From the analog sine and cosine signals the position can be calculated, since one period of the signal equals

one period of the scale grating.
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For digital interfaces, an interface module that translates the analogue signals either to ABZ or BissC-

protocol, is available.

CONNECTION

The METIRIO D1 is equipped with a standard D-Sub 15 male connector with shielded AWG 36 cable with

Polyurethane (PUR) sheath. This variant is compatible with most Motion controllers. The cable fulfills the

requirements of "UL AWM Style 20963" which allows the cable to be used in drag chain applications. The cable

itself is flame retardant.

Figure 2. Pin assignment of the D-Sub 15 male connector

of theMETIRIO D1

Pin Description Pin Description

1 n.c. 9 n.c.

2 n.c. 10 SCL

3 n.c. 11 SDA

4 GND 12 Usin−

5 Usin+ 13 Ucos−

6 Ucos+ 14 URef−

7 URef+ 15 VDD

8 n.c. Housing Shield

Alternatively, theMETIRIO D1 is available with the same cable but with different connectors or without connector.

The available cable lengths are the same as for the D-sub variant.
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MECHANICAL DIMENSIONS
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Figure 3. Dimensional outlineMETIRIO D1

Unless otherwise speicfied, the general tolerances of the METIRIO D1 housing variant are defined

according to ISO - 2768 - fH.
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ALIGNMENT TO SCALES

The alignment and tolerances are depicted in the figure below.

Compared to the bare readhead, tolerances are a bit reduced

to account for housing variances. The cover glass of theME-

TIRIO is slightly inserted to the outer aluminum housing to

avoid damage to the cover glass. Hence the working distance

with respect to the scale has a slightly smaller value as for the

basic readhead. The center line of the readhead should coin-

cide with the track separation line between the incremental

track and the reference track.

Axis Optimum Position Tolerance

X direction of motion −

Y 0 mm (centered to TSL) ±0.50 mm

Z 1.15 ±0.15 mm

RX 0 ◦
±0.6 ◦

RY 0 ◦
±1.0 ◦

RZ 0 ◦
±0.6 ◦
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Figure 4. METIRIO D1 alignment to linear scales
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Figure 5. METIRIO D1 alignment to rotary scales
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METIRIO Readhead Specifications

Please recognize that the Reference Plane Y is limited to a height of 4 mm in respect to the bottom plane

of theMETIRIO D1 Due to the production process, the upper section of this plane could have asperities.

The reference plane of the mounting adapter should stay at least 0.3 mm apart from the upper section

of this plane (see Figure 6). For Reference X the whole plane is a valid reference plane.

For the alignment of the sensor to the scales, the distance between Reference Y and the Track Separation

Line is of major importance. Please refer to the Scale Catalogue (document "OE-UG00003") to get the

distances between the Track Separation Line and the outlines of the scale. For further instructions on

how to install scales, please refer to the METIRIO user manual

Frei von Öl, Fett, Staub, Partikeln, Reinigungs- und Verfahrensrückständen
Parts without oil, grease, dust, particles, cleaning and process residues

Alle Nennmaße unter 0,5mm sind zu tolerieren mit ±0,01mm
all nominal dimensions less than 0,5mm must be tolerated with ±0,01mm

Alle nicht bemaßten Radien R0,50
all not dimensioned radii R0,50
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Figure 6. METIRIO D1mounting adapter requirements
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Contact

Germany

SmarAct Metrology

GmbH & Co. KG

August-Wilhelm-Kuehnholz-Str. 1

D-26135 Oldenburg

Germany

T: +49 441 - 800 879 0

Email: metrology@smaract.com

www.smaract.com

France

SmarAct GmbH

Schuette-Lanz-Strasse 9

26135 Oldenburg

Germany

T: +49 441 - 800 879 956

Email: info-fr@smaract.com

www.smaract.com

USA

SmarAct Inc.

2140 Shattuck Ave. Suite 302

Berkeley, CA 94704

United States of America

T: +1 415 - 766 9006

Email: info-us@smaract.com

www.smaract.com

China

Dynasense Photonics

6 Taiping Street

Xi Cheng District,

Beijing, China

T: +86 10 - 835 038 53

Email: info@dyna-sense.com

www.dyna-sense.com

Natsu Precision Tech

Room 515, Floor 5, Building 7,

No.18 East Qinghe Anning

Zhuang Road,

Haidian District

Beijing, China

T: +86 18 - 616 715 058

Email: chenye@nano-stage.com

www.nano-stage.com

Shanghai Kingway Optech

Co.Ltd

Room 1212, T1 Building

Zhonggeng Global Creative Center

Lane 166, Yuhong Road

Minhang District

Shanghai, China

Tel: +86 21 - 548 469 66

Email: sales@kingway-optech.com

www.kingway-optech.com

Japan

Physix Technology Inc.

Ichikawa-Business-Plaza

4-2-5 Minami-yawata,

Ichikawa-shi

272-0023 Chiba

Japan

T/F: +81 47 - 370 86 00

Email: info-jp@smaract.com

www.physix-tech.com

South Korea

SEUM Tronics

# 1109, 1, Gasan digital 1-ro

Geumcheon-gu

Seoul, 08594,

Korea

T: +82 2 - 868 10 02

Email: info-kr@smaract.com

www.seumtronics.com
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SmarAct Metrology GmbH & Co. KG develops sophisticated equipment to serve high accuracy positioning and

metrology applications in research and industry within fields such as optics, semiconductors and life sciences.

Our broad product portfolio – from miniaturized interferometers and optical encoders for displacement mea-

surements to powerful electrical nanoprobers for the characterization of smallest semiconductor technology

nodes – is completed by turnkey scanning microscopes which can be used in vacuum, cryogenic or other harsh

environments.

We maintain the complete production in house for a high level of customization so that we can always provide

you the optimal individual or OEM solution. We also offer feasibility studies, measurement services and

comprehensive support to accompany you along your projects.

Headquarters

SmarAct GmbH

Schuette-Lanz-Strasse 9

26135 Oldenburg

Germany

T: +49 441 - 800 879 0

Email: info-de@smaract.com

www.smaract.com

USA

SmarAct Inc.

2140 Shattuck Ave. Suite 302

Berkeley, CA 94704

United States of America

T: +1 415 - 766 9006

Email: info-us@smaract.com

www.smaract.com


