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Absolute Magnescale
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Blessing of the Earth

A compass using geomagnetism will guide you across the sea even during conditions of zero visibility in dense fog or in a 
storm with giant waves. Similarly, Magnescale uses magnetic technology to provide precise positioning even in severely 
harsh environments such as oil, coolant, and condensation in machine tools. Magnescale is jam-packed with 
state-of-the-art technologies, from precise magnetic recording and detection technology to advanced arithmetic process-
ing technology and beyond. And, it’s these cutting-edge technologies that are supporting the next generation of global 
m a n u f a c t u r i n g .

Beyond to Next Stage



Advanced technology supports the evolution 
of high precision and resistance to harsh environments. 
Magnescale continues its endless evolution 
to develop scales with the high precision 
and durability demanded by machine tool applications. 
Born from advanced magnetic technology, 
Magnescale scales utilize a magnetic based operating 
principle which makes them resistant to oil 
and condensation inherent to machine tools, 
thus enabling consistently stable and precise position detection.
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Stability

Principle
Detection principle
A thin-film MR element with a high-precision, low-distortion pattern 
arrangement is used as the detecting element. 
The resistance value of the MR element changes when 
the magnetic field acting on the element changes due 
to an alteration in the relative positions between the element
and the magnetic media. This change in resistance value is read 
electronically to detect the amount of positional change.

Scale signal

The raw signal is an exact sine wave

MR element

λ
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Absolute position
detection system
Adopts the 2-track M-code system.
Number of M-code bits: Up to 18 bits
(Left figure: Example of 4-bit codes)
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MR element
The MR element uses a special pattern to enable stable signal detection
with high precision.
The patented detecting head pattern incorporates various technologies
that help to achieve a high-precision signal, such as the following:
1) Harmonic distortion components are removed from the detected signal.
2) Stable signal output can be obtained over the entire effective length.
3) Stable signal output can be obtained with respect to temperature variation.

Beyond to Next Stage



Protective structure
A diamond-like carbon (DLC) film is formed on the surface of the 
detecting head (the surface facing the magnetic scale) as a protec-
tive film. The detecting head is securely protected against both 
mechanical and environmental factors by multiple layers of protec-
tive film, which includes the DLC film (the world's first patent 
pending protective DLC film to be used on a MR element surface).

Impact resistance  of 450 m/s2, 
vibration resistance  of 250 m/s2

Magnescale primarily uses ferrous materials to protect the detector, thereby 
realizing high vibration and impact resistance characteristics. Furthermore, the 
SR67A series employs multi-point connection construction and a highly rigid 
case to achieve top class vibration and impact resistance. 

Resistance to condensation and oil
Magnescale employs a magnetic detection principle that is resistant to the effects 
of condensation and oil inherent to machine tools. This principle allows for the 
achievement of high positioning accuracy even in severe environments. 

Advanced arithmetic
processing technology
Use of an arithmetic processing circuit, based on original 
technology, achieves a higher interpolation accuracy.

Scale recording method
Optical scale

Magnescale

Master scale

Copy of master scale

Product scale

High-precision magnetic
material coating

Transcription

Each scale could be considered
a "master scale"

Product scale

The scale is recorded directly onto each product using a 
laser interferometer, achieving a highly precise and 
uniform signal over the entire length.

Recording

Laser interferometer
He-Ne

Thermal expansion
Magnescales' have the same linear expansion 
coefficient as that of cast iron used for the 
structure of general machine tools. Therefore, the 
scales exhibit the same thermal behavior as the 
equipment in which they are installed. This is 
evident in maintaining extremely stable position-
ing even in environments where the temperature 
is constantly changing. Due to the design 
structure of the SR series scales, they can be 
installed in close contact with the equipment while 
still achieving high positioning accuracy despite 
large temperature fluctuations.

SR series (magnetic) SH series (optical)
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Resistance to Harsh Environments

High Precision

Example of multi-arithmetic processing circuit. 
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High resolution
High performance processing allows for resolutions down to 5nm and 1nm.*

*For resolution of 1nm(0.001μm), please contact our sales department.



Compatible
controllers

-

-

Lineup

140 to 3,640 mm

Effective length

70 to 2,040 mm

140 to 3,040 mm

70 to 2,040 mm

Through hole
diameter

φ96ｍｍ

φ20ｍｍ

A：φ20mm
B：φ22mm

φ180ｍｍ

Absolute serial
bidirectional signal

Compliant
with EIA-485 /
DRIVE-CLiQ

Absolute serial
bidirectional signal

Compliant
with EIA-485 /
DRIVE-CLiQ

Absolute serial
bidirectional signal

Compliant
with EIA-485 /
DRIVE-CLiQ

Compliant
with

DRIVE-CLiQ

Absolute serial
bidirectional signal

Compliant
with EIA-485

Output signal

Absolute serial
bidirectional signal

Compliant
with EIA-485 /
DRIVE-CLiQ

A/B/Reference point
Line driver signal

Compliant with EIA-422

A/B/Reference point
Line driver signal

Compliant with EIA-422

Maximum resolution

0.01μm

0.05μm

0.05μm

0.01μm

23 bit
(8,388,608 pulse/

revolution)

25 bit
(33,554,432 pulse/

revolution)

25 bit
(33,554,432 pulse/

revolution)

23 bit
(8,388,608 pulse/

revolution)

Accuracy

(3+3L/1,000) μmp-p
or

(5+5L/1,000) μmp-p
L:Effective length(mm)

(3+3L/1,000) μmp-p
or

(5+5L/1,000) μmp-p
L:Effective length(mm)

(3+3L/1,000) μmp-p
or

(5+5L/1,000) μmp-p
L:Effective length(mm)

(3+3L/1,000) μmp-p
or

(5+5L/1,000) μmp-p
L:Effective length(mm)

±2.5"

±2.5"

±2.5"

±2.5"

2,000min-1

(Maximum mechanical
revolutions:
3,000min-1)

Maximum response speed

200m/min

50m/min
(Resolution: 0.1 μm,

Minimum phase
difference: at 50 ns)

50m/min
(Resolution: 0.1 μm,

Minimum phase
difference: at 50 ns)

200m/min

5,000min-1

2,000min-1

(Maximum mechanical
revolutions:
3,000min-1)

5,000min-1

Protective design grade

IP54 
(Air purge not included)

IP65 
(Air purge included)

IP54
 (Air purge not included)

IP65
(Air purge included)

IP54
(Air purge not included)

IP65
(Air purge included)

IP54
(Air purge not included)

IP65
(Air purge included)

IP65

IP65

IP65

IP65

Type/model name

Slim type

SR27A

Slim type

SR74

Robust type

SR84

Robust type

SR67A

Enclosed type

RU77-4096

Enclosed type

RU97-2048

Exposed type

RS97-1024N

Exposed type

RS97-1024E

Linear
encoder

Angle
encoder

Communication
system

INC
(Incremental)

ABS
(Absolute)

ABS
(Absolute)

SIEMENS

FANUC
Mitsubishi Electric

SIEMENS

FANUC
Mitsubishi Electric

SIEMENS

FANUC
Mitsubishi Electric

SIEMENS

FANUC
SIEMENS

FANUC
Mitsubishi Electric
Yaskawa Electric
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List of Adapter Cables
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List of Adapter Cables

20 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)
Relay type cannot be used 
for A/B Phase of SR74/84.

20 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)

35 mm(Fixed)
75 mm(Elbow-shaped bend)

Cable bending radiusController side
Connector

Scale side
Connector

SR27A
SR67A

SR74
SR84

Connected
equipmentScale

Controller side
Honda Tsushin
Kogyo
PCR-S20FS+

Controller side
YAMAICHI
ELECTRONICS
CN078P-061-0001

Maximum
cable length

Combined
total
30 m

Combined
total
30 m

Combined
total
30 m

Combined
total
30 m

Combined
total
30 m

Combined
total
30 m

Scale side
Original of 
Magnescale

Scale side
Original of 
Magnescale

Scale side
Original of 
Magnescale

Mitsubishi
Electric

Mitsubishi
Electric

Yaskawa
Electric

FANUC

FANUC

FANUC

FANUC

SIEMENS

13 m
CH23A-***○□F

Relay connector
JAE
JN1HS10PL2

Relay connector
JAE
JN2DS10SL-R

CH23A-***○□KA

CH23A-***○□FA CH23A-***○□K

Controller side
Sumitomo 3M
36210-0100PL

13 m
CH23-***○□M

CH23-***○□KARelay connector
JAE
JN1HS10PL2

Relay connector
JAE
JN2DS10SL-R

CH23-***○□MA CH23-***○□K

30 m

Scale side
Original of 
Magnescale

CH22-***○SMY

Relay connector
Phoenix 
Contact
SACC-M12MS-8Q SH

Relay connector
Phoenix Contact
SACC-M12MS-8Q SH

CH22-***○SFF

30 m

CH22-***○SFY CH22-***○SMF

30 m
Controller side
Sumitomo 3M
36210-0100PL

CH33-**○▽L

20 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)

General-
purpose
cable

Open end 13 m
Scale side
Original of 
Magnescale

CH23-***○□

20 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)

30 m
General-
purpose
cable

Open end
Scale side
Original of 
Magnescale

CH33-**○▽

10 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)

RU77

Relay connector
JAE
JB1HB10SL2

Relay connector
JAE
JB1D10PL2

Controller side
Molex 6P
55100-0670

Relay connector
JAE
JB1D10PL2

Relay connector
JAE
JB1HB10SL2

Scale side
JAE
JB1HB10SL2

Controller side
Honda Tsushin 
Kogyo
PCR-S20FS+

CE28A-***○J

Controller side
Sumitomo 3M
36210-0100PL

Scale side
JAE
JB1HB10SL2

CE28-***○M

Relay connector
JAE
JB1D10PL2

Relay connector
JAE
JB1HB10SL2

CE28-***○J

Scale side
JAE
JB1HB10SL2

CE28-***○G

CE28-***○J

List of Adapter Cables Cable bending radiusScale

Combined
total
30 m

30 m

Combined
total
30 m

Combined
total
30 m

30 m

20 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend)

35 mm(Fixed)
75 mm(Elbow-shaped bend)

RS97
Relay connector
JAE
JN1HS10PL2

Controller side
YAMAICHI 
ELECTRONICS
CN078P-061-0001

Relay connector
Phoenix Contact
SACC-M12MS-8Q SH

Relay connector
JAE
JN2DS10SL-R

Scale side
Phoenix Contact
SACC-M12FS-8Q SH

Relay connector
Phoenix Contact
SACC-M12MS-8Q SH

Relay connector
JAE
JN1HS10PL2

Relay connector
JAE
JN2DS10SL-R

30 m

14 m

Controller side
Honda Tsushin 
Kogyo
PCR-S20FS+

Scale side
JAE
JN2DS10SL-R

CH23A-***○□FA

CE28A-***○F

CH23A-***○□KA

Controller side
Sumitomo 3M
36210-0100PL

Scale side
JAE
JN2DS10SL-R

CH23-***○□MA

CH23-***○□KA

CH22-***○SFY

CH22-***○SFF

Maximum
cable length

Connected
equipment

Mitsubishi
Electric

Mitsubishi
Electric

SIEMENS

35 mm(Fixed)
75 mm(Elbow-shaped bend)RU97

Controller side
YAMAICHI 
ELECTRONICS
CN078P-061-0001

Relay connector
Phoenix 
Contact
SACC-M12MS-8Q SH

30 m

Combined
total
30 m

Relay connector 
Phoenix Contact 
SACC-M12MS-8Q SH

Relay connector
Phoenix Contact
SACC-M12MS-8Q SH

SIEMENS

CH22-***○SFY

CH22-***○SFF
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Technology
Air purging

If scale is used in a dusty or misty environment, it is recommended that air is introduced into the scale to alleviate any 
unwanted effects. Attach air nipples to M5 holes for air introduction that are provided at both ends of the scale to supply 
air into the scale. When introducing air into the scale, supply air via an air filter (nominal filtration rating: 5 μm), mist 
separator (nominal filtration rating: 0.3 μm), and a regulator to remove dust, dirt, and mist. As a guide, the amount of air 
supplied to the scale is 10-20ℓ/min. 

Quality
No compromise for high-accuracy products

We have met:

Our products comply with CE/UKCA Marking requirements, have acquired UL certifications 
and meet other regulations, ensuring safe use the world over.

• CE/UKCA Marking (EMC Directives)   EMI : EN/BS 61000-6-4,　EMS : EN/BS 61000-6-2
• CE/UKCA Marking (RoHS Directives)   EN/BS 63000
• FCC regulation  FCC Part 15 Subpart B Class A
・ICES regulation  ICES-003 Class A

* When using our devices with machines to which the European Machinery Drirective (EN60204-1) applies, 
 please make sure that the devices when installed on the machines fulfil the applicable requirements of the Directive.
* Standards or regulations to be complied with may vary by product.

for Products with built-in AC power supply:
• UL/cUL 61010-1   • EN/BS 61010-1

for Products with Laser:
• DHHS （21CFR1040.10）   • EN/BS 60825-1   • JIS C 6802

The total quality control system that operates throughout 
the entire design and production process ensures 
products with enhanced safety, high quality, and high 
reliability that match our customers’ requirements. The 
company is certified for length calibration in compliance 
with the traceability system required by the “Weights and 
Measures Act,”  and has been granted ISO 9001 
certification, which is the international standard for 
quality assurance. In addition, we have introduced the 
highest level EMC (Electromagnetic Compatibility) 
testing equipment to address the noise problem that is 
becoming increasingly regulated around the world, and 
we are taking all possible measures to control quality.

Functional Safety
Traceability Flow Chart (Length)

National Primary 
Standards

National Institute of Advanced 
Industrial Science and 
Technology (AIST)

National
Secondary
Standards

Manufacturing
Reference
Standard

Iodine saturation absorption stabilized 
He-Ne laser at 633nm

Products

Magnescale Corporation

Stabilized He-Ne Laser 
(633nm)

Traceability

Tube bending radius of 
R15 mm or more 

Polyurethane tube of 
φ6 O.D. and φ4 I.D.

Nylon tube of φ8 O.D.

Air supply source

Air filter
(nominal filtration rating: 5 μm) 

Mist separator
(nominal filtration rating: 0.3 μm) 

Reducing valve

Distributor section
Scale

Air nipple

socket head screw

Certification
standards

IEC 61508, EN/BS 62061 SIL 2
EN/BS/ISO 13849-1 Cat. 3 / PL d
EN/BS 61800-5-2

Models that
have acquired

certification

• Angle encoders
   RS97-1024EGZ series
   RS97-1024NGZ series
   RU97-2048 Z series

• Linear encoders
   SR27A-AZ series
   SR67A-AZ series

* Consult our sales representative for details.

National
standards

Optical comb

Recently, great importance has been placed on human safety around industrial machines and machine tools. In 2010, 
the European Machinery Directive mandated compliance with functional safety for electrical equipment used in the 
safety systems of machines subject to the Machinery Directory. These safety demands are anticipated to spread across 
many additional regions and industries in the future. Magnescale leads the competition with its lineup of feedback scale 
that have acquired third-par ty functional safety cer tif ication in order to meet global demands for safety.  

International Committee for Weights
and Measures (CIPM)

International Bureau of 
Weights and Measures (BIPM)


