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LinACE vs.
LVDT transducer

LinACE has a similar design to LVDT transducers. However, it is not an
LVDT type transducer.

LVDT typically has three coils arranged around a tube. The center coil is the
primary coil and the two outer coils are secondary coils. A ferromagnetic
core slides along the axis. As the core moves, the connection between the
primary coil and the two secondary coils changes, causing a change in the
induced voltages. There is no measuring standard or scale in the LVDT.

LinACE is an encoder or readhead paired with a measuring standard or
scale that encodes position. The measuring standard is a coded shaft.
The LinACE readhead reads the encoded shaft and converts the encoded
position to a digital signal. This is a true absolute encoder.

Reading the coded shaft offers several advantages over evaluating the
change in position against the induced voltage.

For more information on LinACE, visit the LinACE website.

Why choose LinACE instead of LVDT?
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» Low weight (no heavy coils are needed) » High accuracy for measuring

» Compact design

> Digital output and high level of
diagnostics and reliability

lengths 20 mm or more

» No pre- or post-travel


https://www.rls.si/eng/linace-absolute-linear-shaft-encoder
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Compact design

Unlike LVDT, the length of the LinACE readhead does not depend on the measuring length. LinACE has a readhead length of
29 mm to max. 40 mm and a diameter of max. 35 mm.
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MEASURING LENGTH max. 450 mm
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LVDT transducers require coils length greater than the measuring length. Therefore, the sensor head length increases parallel to
the measuring length.

TYP ¢4
to 96

TYP ©19
to 922

LinAce vs. LVDT: readhead length and mass

Measuring length [mm] 25 100 250
LVDT length A '[mm] 140 280 500
LinACE readhead length * [mm] 29 29 29
LVDT mass ' [g] 130 250 3402
LinACE mass 3[g] 95 111 144

! Estimated average value.
2 Without processing electronics.
3 With axial cable output, 1 m cable and 6 mm coded shaft diameter.

LVDT with a measuring length of 20 mm or more has a typical diameter of 19 mm or 22 mm.

LVDT can have integrated or separate processing electronics.

+ In the case of integrated processing electronics, the sensor head length is even greater.
« If processing electronics is separate, it requires:

+ Additional cabling and

+ Space for installation.
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Digital output and high level of diagnostics and reliability

LinACE encoders are available in asynchronous serial, PWM, SSI and BiSS output versions and offer a range of selectable resolutions
from 10 ym to 0.5 pm with speeds up to 5 m/s.

The LinACE encoder has a built-in advanced self-monitoring function that continuously checks several internal parameters. Error
reports, warnings and other status signals are available on all digital interfaces.

General status

b9 Error bit. If set, the position is not valid.

b8 Warning bit. If set, the encoder operational is close to its limits. The position is still valid, but the resolu-

tion and/or accuracy might be out of specification.

The Error and Warning bits can be set at the same time, in this case the Error bit has priority.

The general warning or error status is more closely defined by the Detailed status bits.

Detailed status

b7 Warning - Signal amplitude too high. The readhead is too close to the shaft.

b6 Warning - Signal amplitude low. The distance between the readhead and the shaft is too large.

b5 Error - Signal lost. The readhead is too far away from the shaft.

b4 Warning - Temperature. The readhead temperature is out of specified range.

b3 Error - Power supply error. The readhead power supply voltage out of specified range.

b2 Error - System error. Malfunction inside the circuitry or inconsistent calibration data is detected. To reset

the System error bit try to cycle the power supply while the rise time is shorter than 20 ms.

b1 Error - Wrong code. Shaft might be inserted in the wrong direction.
b0 Error - Acceleration error. The position data changed too fast. Shaft might be inserted in the wrong
direction.

LVDT transducers normally have only analogue outputs and no status information. There are some manufacturers who can offer
digital outputs, which they highlight as a unique selling point.

A RENISHAW associate company
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Accuracy for measuring lengths 20 mm or more

LinACE encoders are available with a resolution of 10 pm to 0.5 pm and an accuracy of +100 pm to +5 pm. An accuracy of +5 pm
is available up to a measuring length of 100 mm. And an accuracy of £10 um is available up to a measuring length of 450 mm.
Typical accuracy chart for measuring length 100 mm and accuracy +5 pm:
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However, we have to take into account the temperature drift due to thermal expansion of the coded shaft and the aluminum
housing.

LVDT transducers have a typical non-linearity of 0.1% to 0.5 %. The accuracy and resolution is therefore excellent up to a measuring

range of 10 mm (5 pm with £5 mm travel with 0.1% non-linearity). With 100 mm travel, however, a non-linearity of 100 ym or
more can be expected.

No pre- or post-travel

The LinACE encoder has no pre- or post-travel. The entire stroke from the beginning to the end of the coded shaft can be used
without restrictions.
LVDT transducers have a very linear output over the specified range of core motion, but the sensor can be used over an extended
range with reduced output linearity. This range is typically within a few mm.
* Pre-Travel: The mechanical movement from the fully outward position of the LVDT transducer (where the moving element is
against a mechanical stop) to the beginning of the LVDT measurement range.
* Post-Travel: The mechanical movement from the end of the LVDT measurement range (inward) to the fully inward position
where the moving element is against a mechanical stop.

DC output

Pre-travel 0 ~&—— Measuring range ——» Max. value Post-travel



Specifications comparison
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Transducer

LinACE

LVDT

Measuring length

From 20 mm to 450 mm

From 0.254 mm to 500 mm

Encoder length

Measuring length + 29 mm to 40 mm

Approx. measuring length x 2

Resolution To 0.5 pm >15 bit

Accuracy To £5 pm

Non-linearity (% of full scale) 0.1/0.2/0.25/0.5
Repeatability 1um 0.01 % to 0.1 %
Output bandwidth 2 kHz 15 Hz to 500 Hz
Output Asynchronous serial, PWM, SSI, BiSS Analogue, RS485
Supply voltage 5V 5Vto12V

Power consumption m};.s:gon%vx* 300 mW to 700 mwW
IP protection 40 40 to 68

Temperature

From -30 °C to +85 °C

Low: From -40 °Cto 0 °C
High: From +65 °C to +200 °C

* Without output load.

A RENISHAWE associate company
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Head office

RLS Merilna tehnika d.o.o.

Poslovna cona Zeje pri Komendi T +386 15272100
Pod vrbami 2 F +386 15272129
SI-1218 Komenda E mail@rls.si
Slovenia

www.rls.si

Global support

Visit our website to contact your nearest sales representative.

This product is not designed or intended for use outside the environmental limitations and operating parameters expressly stated on the product’s datasheet. Products are
not designed or intended for use in medical, military, aerospace, automotive or oil & gas applications or any safety-critical applications where a failure of the product could
cause severe environmental or property damage, personal injury or death. Any use in such applications must be specifically agreed to by seller in writing, and is subject to
such additional terms as the seller may impose in its sole discretion. Use of products in such applications is at buyer’s own risk, and buyer will indemnify and hold harmless
seller and its affiliates against any liability, loss, damage or expense arising from such use. Information contained in this datasheet was derived from product testing under
controlled laboratory conditions and data reported thereon is subject to the stated tolerances and variations, or if none are stated, then to tolerances and variations consist-
ent with usual trade practices and testing methods. The product’s performance outside of laboratory conditions, including when one or more operating parameters is at its
maximum range, may not conform to the product’s datasheet. Further, information in the product’s datasheet does not reflect the performance of the product in any appli-
cation, end-use or operating environment buyer or its customer may put the product to. Seller and its affiliates make no recommendation, warranty or representation as to
the suitability of the product for buyer’s application, use, end-product, process or combination with any other product or as to any results buyer or its customer might obtain
in their use of the product. Buyer should use its own knowledge, judgment, expertise and testing in selecting the product for buyer’s application, end-use and/or operating
environment, and should not rely on any oral or written statement, representation, or samples made by seller or its affiliates for any purpose. EXCEPT FOR THE WARRANTIES
EXPRESSLY SET FORTH IN THE SELLER'S TERMS AND CONDITIONS OF SALE, SELLER MAKES NO WARRANTY EXPRESS OR IMPLIED WITH RESPECT TO THE PRODUCT, INCLUDING
ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE, WHICH ARE DISCLAIMED AND EXCLUDED. All sales are subject to seller’s exclusive terms
and conditions of sale which, where the seller is (a) RLS Merilna tehnika d.o.o0., are available at https://www.rls.si/eng/salesterms, (b) Renishaw, Inc., are available at https://
www.renishaw.com/legal/en/--42186, or (c) another person, are available on request, and in each case, are incorporated herein by reference, and are the exclusive terms of
sale. No other terms and conditions apply. Buyer is not authorized to make any statements or representations that expand upon or extend the environmental limitations and
operating parameters of the products, or which imply permitted usage outside of that expressly stated on the datasheet or agreed to in writing by seller.

RLS Merilna tehnika d.o.o. has made considerable effort to ensure the content of this document is correct at the date of publication but makes no warranties or representa-
tions regarding the content. RLS Merilna tehnika d.o.o. excludes liability, howsoever arising, for any inaccuracies in this document. © 2021 RLS d.o.o.
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