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o The power of superior engineering design

Legendary reliability, quality and Magnescale technology

are all part of the Digital Gauge products. Detectian Principle Spindle Desin S
MR Sensor Ball Spline »
Spindle Traceability
The Magnescale Digital Gauge products use a high-grade magnetic recording Construction

and detecting principle which has been developed over 50 years.

The Digital Gauge products embody the reliability and quality that Magnescale is known for.
Magnescale Digital Gauges feature high resolution and high accuracy, along with environmental,
shock and vibration resistance that are a unique feature to our magnetic detecting principle.

Sub-micron repeatability and improved torsion resistance comes from an innovative spindle design that enables

environmental protection up IP67, allowing for a wide range of applications. / » Unique magnetic detecting principle » 250 Million cycles in testing » Accuracy inspection and calibration
» High speed sampling (20MHz) » 5 times greater radial load strength to national standards completed
» No thermal drift » High shock and vibration resistance on certified equipment.

» Calibration certificates issued on-site

Bl Wide variety of PLC fieldbus interfaces avaiable

Bl USB interface gauge with free software

B Wide product lineup for various applications

[ = .

B Nationwide service & support network
.
B Excellent resistance to harsh environments |P67 versions aval |ab|e
The magnetic technology of the Digital Gauge makes it highly resistant to water, oil and condensation.
. /
' .
N

\ Leading Edge Technology
. ' : for Leading Edge Manufacturing

Digital Gauge
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<Detecting Principle>

MR Sensor

Precise magnetic recordings are applied to a special
proprietary magnetic material.

Using a MR (Magneto Resistive) sensor with a unique
detecting pattern allows for high accuracy, and also
allows for high environmental resistance and strong

resistance to temperature changes.
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Magnetic media

MR element

Using a magnetic detecting principle
allows for both high accuracy
and high environmental resistance.

High Response Speed

Repeatability of +0.1um
or better (20)

No Calibration

No warm up time

» Over 20 million readings per second

No tracking errors with high speed sampling

P Uses a continuous processing circuit

A quadrature signal (sine/cosine)
from the sensor and processing via a proprietary sequential
processing circuit fulfills 0.1um resolution and +0.1um repeatability.

» Digital signal processing

The signal is processed digitally,
which does not require signal calibration
like an differential transformer method.

P Excellent temperature characteristics

There is no required warm-up time or stand-by time.
The Digital Gauge can be used immediately upon power-up.



<Spindle Design>

Ball Spline Spindle
Construction

The Digital Gauge has been improved with both
repeatability and spindle performance due to the ball
spline spindle construction. Long operational life, with
excellent shock and vibration resistance help reduce
overall maintenance costs.

(As of August 2018, the gauges have reached 210

million strokes in an on going evaluation.)

Improved performance
to 250 million cycles

High Durability

P Lower lifetime cost

The number of cycles has reached 210 million,

with a theoretical value of 250 million cycles.

High durability, excellent vibration and shock resistance,
along with the ball spline spindle construction contribute
to a long operational life for a wide variety of applications.

» Improve high repeatability by stable spindle resistance

Lower the fluctuation of Repeatability has reached 0.1um or better due to the ball spline spindle

spindle resistance

design with optimized pre-load control and precision cut groove.

Strength against

P The bearing structure strengthens the entire spindle

Due to the multiple points where the bearings come into contact
with the spindle splines, the radial load capability is 5 times

radial loads .
stronger than linear bush type, and allows for accurate measurements
even at an angle and installation torque resistance improved 1.5 times.
Ball spline structure Strong resistance to shock and vibration Sliding resistance chart

Number of stroke: 250 million
Repeatability: +0.1 pm or less

Radial load resistance:
5 times stronger than

conventional sleeve
bearings \

No rotation stopper
necessary

\ Simple structure

G8mm

. @ Multiple bearing contact points

No rotational backlash

Installation torque resistance improved 1.5 times
. . compared to conventional product.

Smooth movement over entire measurement range
[N/um]

N/pm
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\ Application

e

Off-center feeler used in a tight Cam shaft run-out
measurement space and shape measurement



All Magnescale Digital Gauges
are traceable to
national measurement standards

<National measurement standards>

Traceability

. P Inspection and calibration traceable
All Magnescale measuring and to the national measurement standards

inspection equipment is calibrated . :
: : : : i i | t standard Magnescale Co., Ltd. performs regular accuracy inspections
Magnescale Co., Ltd. is an authorized calibration 0 national measurement standaras and calibrations to ensure compliance.

contractor. An accuracy chart is attached with every

product. Measurement data is generated by equipment

traceable to national standards. Magnescale can also » Each product is shipped with an accuracy chart
issue a calibration certificate after a products ships. Accuracy measurement All Digital Gauge products are shipped with an individual accuracy chart,
during manufacturing If a customer loses a chart, we can re-issue it based

on serial number information.

P Calibration certificates are also available after

Product calibration the product has shipped
certificates generated An accuracy chart is included with each shipment. Product calibration
on-site certificates required for ISO certifications are created on-site.

Calibration certificates are also available after the product has shipped.

Product Accuracy Chart Length traceability system
Error[um]
3.0 4% DF812SFLR
! ! ! Mg‘;]ﬁ National Institute of Advanced Ifnte\;\?ati(r)]na\ Cgmmmee
,,,,,,,,,,,, 12mm : . or Weights an
: : : Coutve Vioasurng Langih Na}tlonal Industrial Science and ] Measures (CIPM)
15 ! ; ! R 0.3um p- Primary Technology (AIST) National “
: : : ey SHm PP Standards standards International Bureau of
"""""" Optical comb Weights and Measures (BIPM)
! ! ! %#&EH 2015/09/24
0.0 Date
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, HEFS 200155 f
SerialNe- Magnescale Corporation
B R AIESRE 20°C
Measured at
: : : RES Y.TAKASHINA =
-3.0 0 3 6 9 12 Inspector lodine saturation absorption stabilized
. Tested with LASERSCALE - [
Position[mm]  gg7s.120ns serssert He-Ne laser at 633nm
Certificate of Calibration L 3
I e . .
BEIEMRS Stabilized He-Ne Laser : J
=S s (633nm) g )
Products

National Secondary Standards
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A diverse lineup of gauges for a range of applications

High Resolution

Using high-precision measurements, we improve the accuracy of post process assembly.
Slim and compact, and offering 0.1 micron maximum resolution,
these gauges also feature a highly durable mechanical structure capable of more than 210 million strokes.

» DS800S series
» DF800S series
» DK800S series

Resolution

0.1um

Air-driven

Using air allows for measurements to be tailored to the measurement piece and the application.

» DK80O0S series
» DS800S series
V model : Pneumatic push
L model : Vacuum suction
» DT series

Pneumatic push model

Air

Flange Mount

Reduces the cost for custom mounting hardware,
and lowers installation time.

» DS800S series

» DF800S series

» DK800S series
F Type

The ideal measurement solution for every application

Robust, long measurement range

Long measurement ranges allow for objects of various sizes (205mm maximum).
The robust structure creates superior environmental resistance and rigidity, and is able to be used in a wide range of applications.

—————
e ————

» DK series

General Purpose

The general purpose models can be used in simple applications, such as assembly checks and dimensional measurements.
Lower cost, but still applicable to a wide range of applications.

» DT series

Magnescale

Magnescale

(€3

USB Connection

Able to be directly connected to a computer via USB, enabling simple data acquisition.
Perfect for post-process inspection.

» DS800S series

=1

1



Connection diagram

Probe Adapter/Cable Output

RS-232C/
> Go/No-go judgement
NPN

DT12 MT14 MG20-DT MG10-P1

Measuring range: 12mm Resolution: 5pm
% Resolution: 1um,5um,10um
Output format: A/B phase, Voltage-differential line driver

.. i | —
:5“ C RS-232C/
- MG20-DK MG10-P2 > Go/No-go judgement

D132

Measuring range: 32mm Resolution: 5um

PNP

._:|j-- ;s E—.f LT10A

> BCD/RS-232C/
Go/No-go judgement MG30-B1

> | BCD NPN |

> BCD/RS-232C/

—> LT11A -
Go/No-go judgement

MG30-B2 > | BCD PNP |

DT512
Measuring range: 12mm Resolution: 1pm MTQO — ﬁ LTSO

F Resolution: 1um,5um o
e
—

. - MG70-El > | EtherNet/IP

S BCD/RS-232C/
Go/No-go judgement

MT13  EE- —
Resolution: 1um,5um,10um
Outpultl flormatp: A/E;phass, Voltage-differential line driver s MG71 —> B
DK10/25 —
Measuring range: 10mm,25mm  Resolution: 0.5um MG70-PN > PROFINET
e ——
DK50/100
Measuring range: 50mm,100mm Resolution: 0.5um
LY71 > BCDY
e —— Go/No-go judgement
MG41-NE >|  Etreret |
A
Measuring range: 155mm,205mm  Resolution: 0.5um LY72 > RS-232C —>
e e — -
MG41-NC > | CC-Link / Ethernet |

DKB800S series

Measuring range: 5mm,12mm  Resolution: 0.1um,0.5um

e ;
Go/No-go judgement
o MF10-P1 > NPN :
|L——— MT30 <= —= 5 [ uss MG50-EC > | EtherCAT
g Resolution: 1um,5pum
DS800S series —
Measuring range: 5mm,12mm  Resolution: 0.1um,0.5um ﬁ MF10-CM -—>
- USB —
MF10-P2 > Go/No gslilu;jgement .
— MG50-CL > CC-Link

DF800S series

Measuring range: 5mm,12mm Resolution: 0.1um

o CE34 mmm—————]|

12
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Details of digital gauge models

DS8OOSAARO

b

DFOOSAAR

DK8OOSA AR

[T

DKOOOLIR5

=

[Resolution]
No symbol : 0.1pm
5:0.5um
[Structure]
No symbol: Straight
L : Right angle
F : Straight flange
FL : Right angle flange
V : Pneumatic push
[Measurement range]
05 : 5mm
12 :12mm

[Structure]

No symbol: Straight

L : Right angle

F : Straight flange

FL : Right angle flange

V : Pneumatic push
[Measurement range]

05 : 5mm

12:12mm

[Stroke]
05 : 5mm
12:12mm
30 : 30mm

[Resolution]
No symbol : 0.1pm
5:0.5um

[With reference point]

[Structure]
No symbol : Straight
L : Right angle
V : Pneumatic push
[Stem shape]
No symbol : ¢ 8 straight
F : Flange type
[Minimum phase difference]
No symbol : DK830 series (50ns)
A 50ns
B : 100ns

[Ball spline type]

[Stem diameter]
¢ 8mm

[Resolution]
5:0.5um

[With reference point]

[Protection grade]
N : IP50
P: P64

[Measurement range]

*Please refer to the Specifications Table for the DK110 series.

DTOOOA A

1]

[Spindle drive system]
No symbol : Spring push
V : Pneumatic push (DT32 only)

[Protection grade]
N : IP50
P: IP64

[Measurement range]
12:12mm
32:32mm
512 : 12 mm high-precision type



Probe
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D S 8 O O S ' Directly connect to a PC or hub via USB.
S e r | e S Communications and measurement software is also available.

High

resolution
0.1ym

I Spring Flange Straight Right REIETEE
purpose ush mount bod angle bod [Fela
0.5um P Y 9 y function

® Stem: ¢8 ® High-durability (Ball spline structure)
® Protection grade (probe section) ® Output: USB

IP67 : S/SF//SL*/SFL* type

IP64 : SL/SFL type
* When using the supplied hose elbow and a ¢p4mm tube

5mm

stroke

ST

DS8125

High General

Reference
point
function

Pnuematic Flange Straight Right

reEellite purpose push mount body angle body

0.1ym 0.5um

12mm

® Stem: ¢8 ® High-durability (Ball spline structure) stroke
® Protection grade (probe section) ® Output: USB
IP67 . S/SF/SV/SL*/SFL* type
IP64 : SL/SFL type

* When using the supplied hose elbow and a ¢4mm tube

High-speed sampling (Maximum speed: 1 ms*') R dod i
ecommenaead operating

environment

CPU: Intel Core i3 or higher

RAM: 1 GB or higher

OS: Windows 7 / Windows 10
(32 bit / 64 bit edition)

® For details of commands, please contact the
Magnescale Sales Department

Able to perform multi-axis
measurements
using a powered hub*?

*Windows and ActiveX are registered trademarks
or trademarks of Microsoft Corporation in the United
States and in other countries. Intel and Intel Core
are registered trademarks or trademarks of Intel
Corporation in the United States and in other
countries.

e USB2.0SF-compatible digital gauges are capable of USB port-powered operation.
e A multi-axis configuration can be employed using a general-purpose USB hub.
(Depending on the number of axes, the hub will require an external power supply).
e Operation verification software and sample programs are available free of charge from the Magnescale website.
e Functions can be executed via commands in the dedicated ActiveX Control provided by Magnescale.

Standard software necessary for the display of measurement values is provided free of charge

Standard software , o .
MGS USB Gauge Monitor Lab?w LabVIEW-compatible communications software available

'l

=]
!

An original Magnescale application provided
with a wide range of display functions, including
current value, maximum value, minimum value,
P-P value, and judgment functions.

Importing data into Excel, VBA (OCX) and CSV makes it easy to create custom software solutions.

*1 MGS sampling data when 1 axis is connected. Results may vary depending on specifications and environment.

*2 Please contact our sales about the maximum number of axes.

D F 8 O O S ' Connects to digital tolerance indicator
S e r | e S MF10 and compatible with various field bus

Reference

point
function

High . .
resol%tion Spring Flange Straight Right
0.4um push mount body angle body

® Stem: ¢8 ® High-durability (Ball spline structure) stroke
® Protection grade (probe section) ® Output: Dedicated serial communications protocol
P67 : SISFISLYISFL" type R ————
IP64 : SL/SFL type
* When using the supplied hose elbow and a ¢p4mm tube

DF812S

i High Spring Pnuematic Flange Straight Right AEIE e

lliian h ush mount bod angle bod [Feta
0.1um pus P y 9 y function

® Stem: ¢8 ® High-durability (Ball spline structure) 1 2 | | I I I |

® Protection grade (probe section) ® Output: Dedicated serial communications protocol stroke
IP67 : S/SF/SV/SL*/SFL* type
IP64 : SL/SFL type

* When using the supplied hose elbow and a ¢p4mm tube

D K 8 O O S . Connects to LT30 series counters and MG20, MG40 and MG70 series interface units
S e r | e S A/B quadrature signal connects to PLC counter cards.

5mm

stroke

-

Flange Straight Right Ref%ri(re]?ce
mount body angle body fU’?'ICtion

High General Sori
resolution purpose pring
push
0.1ym 0.5um

® Stem: ¢8 ® High-durability (Ball spline structure)
® Protection grade (probe section) ® Output: A/B/ reference point

IP67 : SA/SAF/SB/SBF/SAL*/SAFL*/SBL*/SBFL* type

IP64 : SAL/SAFL/SBL/SBFL type

* When using the supplied hose elbow and a ¢4mm tube

DK812S

Sﬁgirsael Spring Pnuematic Flange Straight Right Re;eori(re]?ce
0.5 push push mount body angle body imettern

® Stem: ¢8 ® High-durability (Ball spline structure)
® Protection grade (probe section) ® Output: A/B/ reference point
IP67 : SA/SAF/SB/SBF/SAV/SBV/SAF*/SAFL*/SBL*/SBFL* type
IP64 : SAL/SAFL/SBL/SBFL type

* When using the supplied hose elbow and a ¢4mm tube

High

resolution
0.1ym

12mm

stroke

DK830S

High ) . . Reference
resol%tion Spr|r;‘g Pnuemhatlc Sga(ljght Flhggt ’ point
0.1um [ [P ek Elnglle ey function

30mm

® Stem: ¢8 ® High-durability (Ball spline structure) stroke
® Protection grade (probe section) ® Output: A/B/ reference point
IP67 : SL*/SV* type ol —'

IP53 : S/SL/V type

*When the bellows set (optional accessary) is mounted



Probe

Long stroke / General-purpose resolution*Robust type

D K S e r | e S Connects to LT30 series counters and MG20, MG40 and MG70 series interface units

DK10/25

©® Stem: $20

® Protection grade (probe section)
IP64 : N/NL type
IP50 : P/PL type

® Output: A/B phases

General Sori
purpose pring
push
0.5um

5mm
~

Reference

point
function

25mm

stroke

DK50/100

General

purpose Sppurlsr;]g
0.5um
® Stem: $20
® Protection grade (probe section)
IP64 : N type
IP50 : P type

® Output: A/B phases

Reference

point
function

50mm

stroke

B — | —

100mm

stroke

S — | E—

DK155/205

General Spring

push

purpose
0.5um

® Stem: ¢32
® Protection grade (probe section): IP64
® Output: A/B phases

Reference

point
function

155mm

stroke

205mm

stroke

18

Small / General-purpose

D | S e rl e S Connects to LT10A (DT12/DT32) / LT11A (DT512) counters and MG20 interface units

DT512/12

General . .
Spring Straight
SRISRES push body
1pym 5um
® Stem: ¢8 1 2' | ” I I
® Protection grade (probe section) stroke
IP64 : P type L
Magnescale ) [ Magnescale =
CE
General ) .
Spring Straight
purpose push body

5um

® Stem: ¢8
® Protection grade (probe section)

IP64 : PPV type 3 2 m m

stroke

Magnescale —
B—)

43

DT gauge (DT12N/P, DT32N/NV/P/PV) compatible interpolators with A/B phase output

| n te r O | a‘t O When used in combination with DT gauges, able to convert measurement data to general-purpose
A/B phase signal output. Able to be connected to PLC and other counter modules.

MT13 =D -

® Resolution : 1 pm, 5 ym, 10 pm
® Output signal : A/B phase (The output becomes high impedance during an alarm)
® Output format : Voltage-differential line driver output (compliant with EIA-422)

VINCHN - —

® Resolution : 1 pym, 5 ym, 10 um
® Output signal : A/B phase, alarm (The output does not become high impedance during an alarm)
® Output format : Voltage-differential line driver output (compliant with EIA-422)

MT20 e -

® Resolution : 1 pym, 5 ym, 10 um
® For MF10 only

MT30 e b

® Resolution : 1 pm, 5 ym, 10 pm
®USB2.0

=g —a@:




Interface unit
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MG70/71

Interface units for DK series digital gauges

Allow measurement data to be transferred to a PLC via EtherNet/IP

or PROFINET fieldbuses.

Can also be connected to DT series general-purpose digital gauges
using the MT30 interpolator.

Maximum number of length measurement unit connections: 85 axes

(Up to a maximum of 250 axes when a power supply module is employed)

EtherNet/IP § PROFINET

MG70-El MG71-CM

MG40 series

Interface units for DK series digital gauges

Interface units for DK series digital gauges
Allow measurement data to be transferred to a computer or PLC via Ethernet or CC-Link.
Maximum number of length measurement unit connections: 100 axes

Communications § Communications
Ethernet CC-Link

MG41-NC  MG41-NE MG42

MGS50

Interface units for DF series digital gauges

Interface units for DF series digital gauges
Allow DF805S/DF812S series measurement data to be transferred to a PLC via EtherCAT or CC-Link fieldbuses.
Can also be connected to DT series general-purpose digital gauges using an MT20-01/05 interpolator.
Maximum number of length measurement unit connections:
MG50-EC: 30 axes

MG50-CL: 16 axes

Communications [§ Communications
EtherCAT CC-Link

8 types of calculation functions are provided
by the Function Block. Calculation functions can be
executed easily by PLC programming.

MG50-CL MF10-CM

[ Maximum M Minimum H Average }

(raron | o || o |
[ |

Warpage H Thickness

*Qur function block is compatible with NJ series (OMRON),
and Q and L series (Mitsubishi)

(Our function block does not support some versions.

For more details, please contact our sales staff.)

MG50-EC

MF10-CM

MG10/20/30

Interface units for DK and DT series digital gauges

Standard RS-232C output, allowing measurement data to be transferred to a computer or PLC.
Maximum number of length measurement unit connections: 16 axes (Up to a maximum of 64 axes using links)

Output
Output Output Go/no
o -go
S ogement

MG30 MG10 MG20-DK MG20-DT

21



Counter

MF10

Compact display unit for DF series

Various mode displays
(preset, tolerance setting, Go/NoGo display, output reversal function)
Two types of tolerance settings and four setting methods can be selected

LY71

High-function measurement display unit
able to be connected to up to two axes

Fitted with general-purpose input/output terminals allowing
selection of function

Preset function allows arbitrary setting of origin point position Addition of expansion board enables BCD
and comparator output

Output MF10-P1 : NPN output type
Go/no-go MF10-P2 : PNP output type

Sl MF10-CM : MG50 only

MF10-CM

L T30 series (For DK and DK-S) P LY72

High-function display unit able
to be connected to up to three axes

RS-232C fitted as standard, allowing operation by command

Display unit for DK series

Magnescaje
Equipped with functions necessary for measurement

and judgment of tolerances, including preset,
judgment output, external reset, latch, 2-axis addition,
and P-P measurement

Output Output
BCD RS-232C

LT11A series (For DT512)

Display unit for DT512

Equipped with functions necessary for measurement
and judgment of tolerances, including preset, judgment output,
external reset, latch, 2-axis addition, and P-P measurement

Output
Output Output Go/no
o Y
o usemen

. 3. 83,
0 0
0 0

1 13 8 |

Output

0 B

g 2 -

RS-232C

1 |6 (83 |

Magnescale

L T10A series (For DT12/32)

Display unit for DT12/DT32 i

) ) . Magn
Equipped with functions necessary for measurement i

and judgment of tolerances, including preset, judgment output,
external reset, latch, 2-axis addition, and P-P measurement

Output
Output Output Go/no
y e
e ogement

__LT10A

22



DK812SAR repeatability DK Series measuring unit output signals

The result determined from measurements conducted five times each at various points between 1 mm and 12 mm from the reference position The signal output from these measuring units are A/B quadrature and
(DK812SAR spindle fully extended) using a Magnescale laser scale was 2 o. reference point signals, voltage differential line driver output compliant A —I —I I | I

with EIA-422. B | | | [ |

Reference-point
output

Reference laser scale: BS78 The reference point is the synchronized reference point that is at Hi level when the signal A and signal B are at the Hi level.

N Resolution: Approx. 8.6 nm
Measurement position 20(pm) Accuracy: 0.04 um DKB800SA output signal at maximum DK800SB output signal at maximum DK10/25/50/100/155/205 output signal at maximum
Temperature: 200.5°C response speed (at approx. 80 m/min) response speed (at approx. 42 m/min) response speed (at approx. 250 m/min)
1imm 0.068 200 ns (5 MHz) 400 ns (2.5 MHz) 200 ns (5 MHz)
DK812SAR —_— e _Pns bR
2mm 0.066 A LT LI 1 A LI LI 1 AT LI
3mm 0.056 - B — |—|: 1 1 B — |—|: 1 1 B — |—|: 1 1
4mm 0.039 50 ns 100 ns 50 ns
5mm 0.038
emm 0.048 The A/B quadrature output signal by measuring unit is 5 MHz maximum with a For DK the A/B quadrature output signal by measuring unit is 5 MHz maximum
minimum phase difference of 50 ns for DK80OSA and is 2.5 MHz maximum with a with @ minimum phase difference of 50 ns . The counter or control devise
7mm 0.052 o ) . . }
minimum phase difference of 100 ns for DK800SB. The counter or control devise capable of processing these signals should be used.
8mm 0.029 capable of processing these signals should be used.
9mm 0.038
Liiniry Ding Output Signal Phase Difference ‘
11mm 0.031
12mm 0.027 Moving length of the measuring unit is detected every 50 ns for the

DK800SA/DK and every 100 ns for the DK800SB, and the phase |—,_
y P A I R

difference proportional to the amount traveled is output. The amount of
phase difference changes in integer multiples of 50 ns or 100 ns. Also, B — I | I | I [

the minimum phase difference for the phase A and B is 50 ns for the Integral multiple of 50 ns or 100 ns

DK800SA/DK and 100 ns for the DK800SB.

In the standard specifications, the minimum phase difference is fixed at 50 ns for the DK80OSA and 100 ns for the DK800SB, however,
the minimum phase differences in the following table below are available as special specifications.

Relationship between DK812SAVR (pneumatic push type) air pressure and measurement pressure Phase AB onase Aomgleoyde | Coumters permissibi Maxirmum response speed —
Minimum phase difference frequency Resolution 0.1 um Resolution 0.5 pm
Product specifications: Upward direction: 0.6+0.5 N (at 0.55 Mpa) 50ns 200ns SMHz 80m/min 250m/min DKBOOSA standard product
Side direction: 0.7+0.5 N (at 0.55 Mpa) 100ns 400ns 2.5MHz 42m/mfn 100m/min DK8008$ standard ?roduct
D d direction: 0.8+0.5 N (at 0.55 Mpa) 300ns 1.2us 833kHz 14m/min 33m/min Special specifications
ownwar T ' P 500ns 2us 500kHz 8.4m/min 20m/min Special specifications
1A Output Signal Alarm ‘ ’ Receiver ‘

If the response speed is exceeded, the phase A/B output from this measuring

) o 19.5m or less (excluding 2.5 m standard cable) Receiver
unit changes to high impedance state for about 400 ms as an alarm. ‘ ‘

| Line receiver

Line driver —

—— 0.55Mpa ] — e F ,,,,,,,,,,,,,,,,,,, v

e 0.45Mpa Alarm section L L
Phase A/B is in high impedance state. “If extending the cable (Magnescale-specific cable), the supply voltage should be +5 V 5%
at the extension destination. *For an extension cable with spread-out end, use the CE22 Series.

| <N — AM26C32 or
SIG ! I -
siG j‘ CCCC C::‘ equivalent
5 siG | !
Z — DSaacs7 - j : a’
o . e |
: A/BJreference ! T Amz5C32
F O T L poirt W L
: ! I I
£ e 0.65Mpa | —
E ] T oV
9 L
=]
]
]
(0]
=

-~ 12mm

mo DK Series operating cautions

0 e [For the pneumatic push type, use of the pneumatic circuit shown in Fig. 1 enables the feeler to be air driven. Pressure regulation is required
depending on the usage condition. A precision pressure regulator (e.g., SMC IR2010 or equivalent) should be used.
Spindle position[mm] e For the vacuum suction type, use of the pneumatic circuit shown in Fig. 2 enables the feeler to be air driven.
Measurement results and approximation lines Fig. 1 Pneumatic circuit (pneumatic push) Fig. 2 Pneumatic circuit (vacuum suction)

for air pressure = 0.45 Mpa, 0.55 Mpa, and 0.65 Mpa and side direction N=1. EXE  Speed controller

Pressure Pressure

SOUre Ajr filter  Regulator Solenoid valve Precision regulator  Speed controller SOUTCE ajr filter  Regulator Solenoid valve Vacuum ejector
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Compatible

26

Adapter/conversion cable

Digital gauge Note 1: MT12/13 is interpolator. Counters Interface unit Old counters External device Extension cables
MG20-DK
Unnecessary LT30 Series MG41-NE/NC CEOB-1(1m) -8(5m) -5(5m) -10(10m) -15(15m)
MG42 * Total cable length is 20 m or less.
CK-T12(1 m) -T13(3m) -T14(5m) -T15(10 m) -T16(15 m)
. * High-flex cable/total cable length is 20 m or less.
CE29 Series LH71A/72
DKB800A/B Series  |BIf{elelplilg[V]=le] Cable length: 0.3/1/3/5/10 m Y7172 CE27-01(1m) -03(3m) -05(5m) -10(10 m)
X * High-flex cable/large-dia. cable/total cable length is 30 m or less.
DK800S Series
DK10/25/50/100/110/155/205 Series CE22-01(1m) -03(8 m) -05(5m) -10(10m)
O : conneciable * High-flex cable/flying leads/total cable length is 20 m or less.
ith f Dmé A/B reference point CE26-01(1 m) -03(83m) -05(5m) -10(10 m)
(Cable with flying leads) (Differential line * High-flex cable/flying leads/large-dia. cable/total cable length is 30 m or less.
receiver input) CE27-01(1m) -03(3m) -05(5m) -10(10 m)(extension cable for CE26)
* High-flex cable/large-dia. cable/total cable length is 30 m or less.
LH71A/72
SZ05-T01 LY71/72
DG Series (with HA13) S705 + S751 - MSO1 LY51/52 Without extension cable
* Model with no “B” assigned
LY100/110 p=m
Unnecessary LH20, etc.
Unnecessary LT10A Series MG20-DT LT10 Series
® . . .
DT 1232 Series MT12-05/10 Note 1 ‘|u|u|——-|]]]]§||= LT20A Series LT20 Series
CEO08-1(1m) -3(5m) -5(5m) -10(10m) -15(15 m)
. * Total cable length is 20 m or less.
Ll
MT13-05/10 Note 1 1] =] LT30 Seri
/ ote = s L4 eries CK-T12(1m) -T13(3m) -T14(5m) -T15(10 m) -T16(15 m)
* High-flex cable/total cable length is 20 m or less.
Unnecessary LT11A Series MG20-DT LT11 Series
DT512 Series
1
MT13-01 Note 1 |& = luuu—-ll]]]]EllE LT30 Series
Unnecessary LT30 Series VIR CE27-01(1 m) -03(3 m) -05(5 m) -10(10 m)
* High-flex cable/large-dia. cable/total cable length is 10 m or less.
* When CE08-1(1 m) -3(3 m) or CK-T12(1 m) -T13(3 m) is used,
CE29 Series LH71A/72 .
the total cable length is 5 less.
Cable length: 0.3/1/3/5/10 m LY71/72 © lotal cable lengih Is 5 m orless
DK800 Series
* Mode\z\{vith nz ‘NB CE22-01(1m) -03(3 m)
assigned to mode (O : connectable * High-flex cable/flying leadsf/total cable length is 5 m or less.
A/B reference point CE26-01(1 m) -03(3 m)
(Cable with flying leads) DmIé (Differential line * High-flex cable/flying leads/large-dia. cable/total cable length is 10 m or less.
receiver input) CE27-01(1 m) -03(3 m) -05(5 m)(extension cable for CE26)
* High-flex cable/large-dia. cable/total cable length is 10 m or less.
LH71A/72
DZ51 + SZ70-1 LY71/72
DG-B Series Unnecessary LT20A Series MG20-DG LT20 Series Without extension cable
DZ51 LY51/52
SZ70-2 LT30 Series
DE12BR/DE30BR Without extension cable
LH71A/72
szro4 Ly71/72
Unnecessary LY51/52
DL310B/DL330B/ Unnecessary LT20A Series MG20-DG LT20 Series
DL10BR/DL30BR/DL60BR Without extension cable (DL310B, 330B)
LH71A/72
fue]T) DZ51+ 8270 -1 LY71/72 * Cable may be manufactured to specified length on a production by order basis.
DL30BR Total cable length: 10 m or less
DZ51 LY51/52
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Accessories

P S C (AC adapter)

PSC-21A (for Japan only: 100 V)
PSC-22A (for the US only: 120 V)
PSC-23A (for Europe and other countries

122010 240 V) Cable length 2000

I )
T

Please contact our sales
for corresponding region.

J . o

@Q
©
<
1200

S 9

* Figure shows PSC-21A or -22A.

32.1

98.5

C E (Extension cable) 136 415

Cable length

CE08-1 (1m

)
CE08-3 (3m)

13.6

CE08-5 (5m)
CE08-10 (10m)
CE08-15 (15m)

Mini-DIN connector, female

94,5

(Conversion cable for LH70/LY70 Series)
CE29-003 (0.3m)
CE29-01 (1m)

CE29-03 (3m)

(
CE29-05 (5m)
CE29-10 (10m)

Extension cable, flying leads
CE22-01 (1m) ~ CE22-03 (3m)
CE22-05 (5m)  CE22-10 (10m)

(Output cable)
CE34-005 (0.5m)
CE34-02 (2m)

CE34-05 (5m)

(
CE34-10 (10m)
CE34-15 (15m)
CE34-20 (20m)

(Extension cable)

CE38-01 (1m) © ‘
<
CE38-02 (2m) 3

CE38-04 (4m)

DZ

DZz252
DZ253A
DZ254
DZ174-010
DZ174-025
DZ174-050
DZ176
DZ830BL
DZ830BV
DZ-5100
DZ830F
Dz-123
Dz-121
DZ-191
Dz-122
DZ-100
DZz-161
Dz-181
DZ-521
DZ811

DZ252 Cable for RS232C (For LT and MG10 Series)
round 8-pin male <> D-sub 9-pin female

DZ253A Cable for RS-232C (For LT and MG10 Series)
round 8-pin male <=D-sub 25-pin male

DZ254 Cable for RS-232C (For LT and MG10 Series)

round 8-pin male<=flying leads
25+
5

€, ——

2000

| E]
|
8

DZ174-010/DZ174-025/DZ174-050
Air Lifter (Air push type) (for DK10, 25, and 50)
B

DZ-5100 Feeler set
(Not including DK155/205)

Measuring units to be used
DK10NR5, PR5

DK10PLR5 325 56 ' ) )
Plastic spherical feeler Carbide flat feeler
DK25NRS, PR5 475 118 Contact point: 3 mm/0.118" nylon
DK25NLRS5, PLR5 475 985 o7
DK50NR5/PR5 72 200 T_‘ | m2s
0
DZ176 air lifter | 102.7(Max) I F} I .
- @y ~
(Air push type) 777 ‘1
(For DT512, 12)
—o i
_Is -

DZ830BL DZ830BV
(bellows set for DK830SLR) (bellows set for DK830SVR)

Air tube Bellows Snapring (large)  Air tube Bollows Snapiing (arge) [ Flange Adapter (for DKE30)
& & oo
(914.5)

Wave washer
Snap ring Snap ring o
Fiting  (small)  Washer Extensionspindle Fiting  (small) ~ Washer Extension spindle

Cpo® Cp® @

8 G6(188%%

Pin feeler

Hoors

Off-center feeler
Contact point: 1 mm/0.039” steel ball

998002

I

(t03)
Wave washer

- los/or

C K (High-flex extension cable)

13.6 41.5 Cable length 35.5
14 14 ‘
©
3 I = = =
10
<
&

Mini-DIN connector, female

Mini-DIN connector 8p, male

S Z (Conversion cable)

SZ70-1 (for LY71 and 72)
SZ70-2 (for LT30)

SZ70-1

oo
=
[~

Dsub 9P Pl I8
(©7.3) sub 9P Plug ml B —

- k2l

3|9

8| <

300 (45 2o
22 z|[ 45
2-M!
13 burring a7
208 84.4

54
9 3640.1 9

i

ﬁ
|

s
o

Ji
N
FaNF

A<

2-M83 burring

M Z (Link cable)

MZ41-R5 (0.5m)
MZ41-01 (1m)
MZ41-02 (2m)
MZ41-05 (5m)

MZ41-10 (10m)

Ferrite Ferrite

&

do

Cable length

MG41

DZ-123 Feeler (not including DK155/205)
Contact point: 3 mm/0.118” carbide ball tip

M2.5

¥ Ineffective
DZ-121 Feeler (for DK100)

screw portion
+ Width 1 or less
Contact point: 2.5 mm/0.098" carbide ball tip
. mes
[

5,

DZ-191 Coupling

l ' screw
Mounting screw

for machine carriage (M5)

DZ-100 Roller feeler
(not including DK155/205)

@10, m25
i I R
N 3
28
Y 8
Roller
& thickness ~ ——
4 mm Gauge
mounting
= hole ¢8

DZ-122 Feeler
(for DK10, 25, and 50)

Contact point: 2.5 mm/0.098"
carbide ball tip

DZ521 (Digital gauge stand) 75

Internal spring 25

prevents the arm
from dropping.

g =
s —1
3 ‘

912

DZz-161 lift lever
M2.5

I
J L1 |

M2.5 7| 26
Feeler mounting hole

DZ-181 Magnetic feeler (for DK155/205) DZ811 Set bush (for DZ501)

26

m us o8 255
s T

22
22

920 §os

J 25
Packing / 16

150

Lever-type
clamp

28
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Specifications
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DS800S series =

DS805S/DS812S

Various

<
software

High-resolution models General-purpose resolution models High-resolution models General-purpose resolution models

DS805SR, DS805SLR,
DS805SFR, DS805SFLR

DS805SR5, DS805SLRS,
DS805SFRS5, DS805SFLR5

DS812SR, DSB12SLR, DS8125R5, DSB12SLRS,
DS812SFR, DSB12SFLR RS DS812SFRS, DS812SFLRS DEEEDID

Measuring range 5mm 12mm
Maximum resolution 0.1pym ‘ 0.5um 0.1um ‘ 0.5um
Accuracy(At 20°C) 1pym p-p ‘ 1.5pum p-p 1pm p-p ‘ 1.5um p-p

Repeatability

+0.1um or less

Measuring force

Upward: 0.6+0.5N"1
Horizontal: 0.7+0.5N"!
Downward: 0.8+0.5N™

Upward: 0.4+0.3N
Horizontal: 0.5+0.3N
Downward: 0.6+0.3N

Upward: 0.35+0.25N
Horizontal: 0.4+0.25N
Downward: 0.45+0.25N

Upward: 0.4+0.3N
Horizontal: 0.5+0.3N
Downward: 0.6+0.3N

Upward: 0.6+0.5N
Horizontal: 0.7+0.5N
Downward: 0.8+0.5N

Maximum response speed

80m/min

Reference point

Position at spindle movement of 1mm+0.5mm

Reference point response speed

40m/min or less

Output

USB2.0FS

Spindle drive system

Spring push
Vacuum suction: SL/SFL

Spring push
Vacuum suction: SL/SFL

Spring push

Vacuum suction: SL/SFL Air driving (Pneumatic push)

Air driving (Pneumatic push)

Protection grade ™

IP67 (S/SF/SV), IP64 (SL/SFL), IP67 (SL/SFL) 3

Vibration resistance

100 m/s? (20~2000 Hz)

Impact resistance

1000 m/s? (11 ms)

Operating and humidity range 0~+50 °C (No condensation)
Storage and humidity range —20~+60 °C 90%RH or less
Power supplay DC 5V +5 %
Power consumption 120mA Max.
Mass™ Approx. 30g

Output cable length

Measuring unit < Interpolation box : 2m
Interpolation box <> USB : 0.5m

Feeler Carbide ball tip, Mounting screw M2.5 ‘ Steel ball tip, Mounting screw M2.5 Carbide ball tip, Mounting screw M2.5 Steel ball tip, Mounting screw M2.5
Spanner, Instruction Manual, Spanner, Instruction Manual,
Spanner, Instruction Manual, Supplement Manual, Sug;lu_\?rsn’e:rlliMar:ua!, :'P M4x5|§:rew(2) SUSP‘I’_‘?QETMETUE!’ :'P M4x5lﬁ;rew(2}
+P M4x5 screw(2) SF/SFL oln y T ?‘se eloow, Spanner, Instruction Manual, SF/SFL OI" y T ‘r)lsef“ ow, Spanner, Instruction Manual,
Accessories SL/SFL only : Hose elbow, only : Tightening nut, Supplement Manual, only : Tightening nut, Supplement Manual,

Wave washer, Pin,
Clamp spanner
DS812SF/SFL only :

2 mm collar for adjustment

Wave washer, Pin,
Clamp spanner
DS812SF/SFL only :

2 mm collar for adjustment

+P M4x5 screw(2) +P M4x5 screw(2)

SF/SFL only : Tightening nut,
Wave washer, Pin, Clamp spanner

*1 Air pressure : 0.055MPa *2 Not including interpolation box and connector *3 When using the supplied hose elbow and a ¢p4mm tube *4 Not including cable and interpolation box

*Magnescale reserves the right to change product specifications without prior notice.

DF800S series

CCrink’A
—
EtherCAT.

=

Counter

I/F unit
MG50/51

Counter
Gauge Interpolator MF10

DT12/32/512 MT20

_ DF805SLR, DF805SFLR DF812SR, DF812SFR DF812SLR, DF812SFLR DF812SVR
Measuring range 5mm 12mm

Maximum resolution 0.1um

Accuracy(At 20°C) 1um p-p

Repeatability +0.1um or less

Measuring force

Upward: 0.6+0.5N"1
Horizontal: 0.7+0.5N™
Downward: 0.8+0.5N"

Upward: 0.35+0.25N
Horizontal: 0.40+0.25N
Downward: 0.45+0.25N

Upward: 0.35+0.25N
Horizontal: 0.40+0.25N
Downward: 0.45+0.25N

Maximum response speed 80 m/min
Reference point Position at spindle movement of 1+0.5 mm
Reference point response speed 80 m/min

Output

Serial communication protocol

Spindle drive system

Spring push Air driving (Pneumatic push)

Protection grade™

IP67(S/SF/SV),IP64(SL/SFL),IP67(SL/SFL)"3

Vibration resistance

100 m/s2 (20 ~ 2000 Hz)

DK800

1 =_-
S series
!!!!!! Counter

|/F unit

Impact resistance

1000 m/s2 (11 ms)

Operating and humidity range 0~+50°C (No condensation)

Storage and humidity range —20~+60°C 90%RH or less

Power supplay DC+10~+30 V

Power consumption 1.2 W or less

Mass™ Approx. 30 g (Not including cable and interpolation box)

Output cable length

2m

Feeler Carbide ball tip, Mounting screw M2.5
Instruction Manual, Spanner
Accessories DF8**S*L* only : Hose elbow

DF8**S*F** only : Tightening nut, Clamp spanner, Wave washer, Pin

*1 Air puressure: 0.055MPa *2 Excluding the interpolation box *3 When Hose elbow and ¢4mm tube is connected *4 Excluding cable section and interpolation box
*Magnescale reserves the right to change product specifications without prior notice.

I/F unit
DK805S/DK812S e
High-resolution models General-purpose resolution models High-resolution models General-purpose resolution models
DK805SAR DK805SBR DK805SARS5 DK805SBR5 DK812SAR DK812SBR DK812SAR5 DK812SBR5
DK805SALR DK805SBLR DK805SALR5 DK805SBLR5 DK812SALR DK812SBLR DK812SALR5 DK812SBLR5
DKBOSSAFR DKB05SBFR DKBO5SAFRS DK805SBFRS5 DLEHIZSER DHEZEIElR DIETZEIATRG LA
DKBO5SAFLR DKB05SBFLR DKB05SAFLRS DKB05SBFLRS DGR DI DIETIZS AL ELSETIA
DK812SAVR DK812SBVR DK812SAVR5 DK812SBVR5
Measuring range 5mm 12 mm
Maximum resolution 0.1 ym [ 0.5 um 0.1 ym [ 0.5 um
Accuracy(At 20°C) 1 pm p-p ‘ 1.5 ym p-p 1 pm p-p ‘ 1.5 ym p-p
Repeatability +0.1um or less
Upward: 0.35+0.25N Upward: 0.4+0.3N 0.6+0.5 N(Pneumatic push type)
Measuring force Horizontal: 0.40+0.25N Horizontal: 0.5+0.3N  0.7+0.5 N(Pneumatic push type)
Downward: 0.45+0.25N Downward: 0.6+0.3N  0.8+0.5 N(Pneumatic push type) Air puressure: 0.055MPa
Maximum response speed 80 m/min 42 m/min 250 m/min 100 m/min 80 m/min ‘ 42 m/min ‘ 250 m/min ‘ 100 m/min

Reference point

Position at spindle movement of 1mm=+0.5mm

Reference point response speed

Sames as the noted maximum response speed

Output

A/B/Reference point Voltage-differential line driver output (conforming to EIA-422)

Spindle drive system

Spring push Spring push Air driving (Pneumatic push)(DK812SAVR/SBVR/SAVR5/SBVR5)
Vacuum suction (DK805SALR/SAFLR/SBLR/SBFLR/SALR5/SAFLR5/SBLR5/SBFLR5) Vacuum suction (DK812SALR/SAFLR/SBLR/SBFLR/SALR5/SAFLR5/SBLR5/SBFLR5)

Protection grade!

IP67(SA/SAF/SAV/SB/SBF/SBV), IP64(SAL/SAFL/SBL/SBFL), IP67(SAL/SAFL/SBL/SBFL)2

Vibration resistance

100 m/s? (20~2000 Hz)

Impact resistance

1000 m/s2 (11 ms )

Operating temperature 0~+50 °C

Sotrage temperature —20~+60 °C

Power supplay DC5V 5%

Power consumption 1TW

Mass™3 Approx. 30g

Output cable length 25m

Feeler Carbide ball tip  Mounting screw M2.5 Steel ball tip  Mounting screw M2.5 ‘ Carbide ball tip  Mounting screw M2.5 ‘ Steel ball tip Mounting screw M2.5
Accessories Instruction Manual +P M4 x 5 screw(2pc) tightening nut, Clamp spanner, wave washer, mounting pin 1 each(DK8**S*F** only)

Hose elbow 1 pc(DK8**S*L** only) one spanner

*1 Excluding the interpolation box
*Magnescale reserves the right to

and connector *2 When ¢4mm tube is connected for right-angle model *3 Excluding cable and interpolation box
change product specifications without prior notice.

DK830S
Measuring range 30 mm
Maximum resolution 0.1 pm(0.5 pm resolution can also be as special ifications.)
Accuracy(At 20°C) 1.3 ym p-p ‘ 1.7 ym p-p

Repeatability

+0.1um or less

Measuring force

Upward: 0.5+0.35N
Horizontal: 0.6+0.35N
Downward: 0.7+0.35N

Air pressure 0.07 Mpa: 1.9N or less in all directions
Air pressure 0.09 Mpa: 2.6N or less in all directions

Maximum response speed

80 m/min

Reference point

Position at spindle movement of 1mm+0.5mm

Reference point response speed

Same as the noted response speed

Output

A/B/Reference point Voltage-differential line driver output (conforming to EIA-422)

Spindle drive system Spring push ‘ Air driving (Pneumatic push)
Protection grade*? IP53 IP53/IP67°2

Vibration resistance 100 m/s2 (20~2000 Hz)

Impact resistance 1000 m/s2 (11 ms )

Operating temperature 0 °C~+50 °C

Sotrage temperature —20 °C~+60 °C

Power supplay DC +5V 5 %

Power consumption 1w

Mass*3 Approx. 70g ‘ Approx. 80g
Output cable length 25m

Feeler Carbide ball tip, Mounting screw M2.5

Accessories Spanner Instruction Manual Supplement +P M4 x 5 screw(2pc)

*1 Excluding the interpolation box and connector *2 When the bellows set(optional accessary) is mounted *3 Excluding cable section and interpolation box

*Magnescale reserves the right to change product specifications without prior notice.
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Specifications

DK series

I/F unit
MG20-DK

.

|/F unit

LT30

LY71,LY72

Counter

DT series

Interpolator

Adapter
MT13+CE-29

|/F unit
MG20-DT

Counter
LY71,LY72

b

Counter
LT10A

Interpolator

Adapter
MT13+CE-29

|/F unit
MG20-DT

Counter

DT512 LY71,LY72

Counter
LT11A

MG41,42
DT12/32/512
Standard model Protected type model Standard model Protected type model Standard model Protected type model Standard model Protected type model Standard model | Protected type model Model

DK10/25/50/100

Model 10NR5 | DK10PR5 | DK10PLR5 | DK25NR5 | DK25PR5 | DK25NLR5 | DK25PLR5 | DKSDNHS DK50PR5 DK100NR5 2N 32PV.
Measuring range 10 mm 25 mm 50 mm 100 mm Measuring range 12 mm 32 mm
Maximum resolution 0.5 ym Maximum resolution 1um 5um
Accuracy(At 20°C) 2 pym p-p 4 pm Accuracy(At 20°C) 6 um p-p 10 ym p-p
Upvyard: 0.3:0.25N Upv_lard: 0.4:0.3N me: 0.4:0.3N Upv_lard:- Upv_:ard‘- . Upvyard: 0.7+0.5N 17N or less Upvyard: 0.7+0.5N 17N or less " Upvyard: 1.120.8N 20N or less 9N or less
Measuring force Horizontal: 0.6:0.3N 4.9 N or less Horizontal: 0.7:0.35N | 4.9 N or less | Horizontal: 0.7:0.35N | 4.9 N orless | Horizontal: 0.9:0.4N 6.2Norless | Horizontal: 18:0.65N | 9.3 N or less Measuring force Horizontal: 0.8+0.5N in all direction Horizontal: 0.8+0.5N in all direction Horizontal: 1.3+0.8N in all direction in all direction’2
Downward: 0.8:0.35N Downward: 1:0.4N Downward: 1£0.4N Downward: 1.3:0.5N Downward: 2.7:0.55N Downward: 0.9+0.5N Downward: 0.9+0.5N Downward: 1.5+0.8N
Maximum response speed 250 m/min Maximum response speed Depending on unit to be connected
Reference point Position at the spindle movement of 1mm Reference point None
Reference point response speed Sames as the noted maximum response speed Spindle drive system Spring push ‘ Air driving (Pneumatic push) ‘ Spring push ‘ Air driving (Pneumatic push)
Output A/B/Reference point Voltage-differential line driver output(conforming to EIA-422) Protection grade = ‘ 1P64 or equivalent™ ‘ = ‘ P64 or equivalent™ ‘ = ‘ P64 or equivalent™
Spindle drive system Spring push Operating temperature 0~+50 °C
Protection grade™! IP50 P64 IP50 IP64 IP50 ‘ IP64 ‘ IP50 ‘ P64 IP50 1P64 Storage temperature -10~+60 °C
Vibration resistance 150 m/s? (10~2000 Hz) Mass Approx. 7592 ‘ Approx. 80g2 ‘ Approx. 7592 ‘ Approx. 80g™2 ‘ Approx. 120g™ Approx. 140g™ ‘ Approx. 120g™ Approx. 140g™
Impact resistance 1500 m/s? (11 ms ) Output cable length 2m
Operating temperature 0~+50 °C Feeler Steel ball tip, Mouting screw M2.5
Sotrage temperature —20~+60 °C Accessories Instruction manual
Power Supply DC 5 V45 % *1 Atinput air pressure of 1.96 x 10° Pa with speed controller open(DT32NV) *2 At input air pressure of 2.35 x 10° Pa with speed controller open *3 Excluding the connector *4 Excluding cable section
Power cc ion 1w *Magnescale reserves the right to change product specifications without prior notice.
Mass'2 Approx. 230g Approx. 300g ‘ Approx. 360g Approx. 630g
Output cable length 25m
Feeler Carbide ball tip, Mouting screw M2.5
Accessories Instruction manual +P M4x5 screw(2pc)

*1 Excluding interpolation box and connector *2 Excluding cable secion and interpolation box *Magnescale reserves the right to change product specifications without prior notice.

MT series

CCrinkI’A
—
EtherCAT.

I/F unit

—7 =2
Interpolator

DK155/205

Counter

DF800S DT12/32/512 MT30
[Mogel | DK155PR5 DK205PRS MG50/51
Measuring range 155 mm 205 mm
‘ : DT12/32/512 To various
Maximum resolution 0.5 ym control
Accuracy(At 20°C) 5 pym p-p ‘ 6 pm p-p Interpolator device Interpolator
MT14 DT12/32/512 MT20

250 m/min
Position at the spindle movement of 5mm

Maximum response speed

MT13/14
I O O S N S N

DT512/DT12/DT32

Reference point
Reference point response speed

Sames as noted maximum response speed

Output A/B/Reference point Voltage-differential line driver output(conforming to EIA-422) Compatible mesuring units

Spindle drive system None Maximu response speed 100 m/min

Protection grade™! P64 Resolution 1pum ‘ 5 pm ‘ 10 ym ‘ 1pm ‘ 5pum ‘ 10 ym
Vibration resistance 150 m/s? (10~2000 Hz) Power voltage DC5 V +4 %

Impact resistance 1500 m/s? (11 ms ) Power consumption 1.2 W (When output load of 120Q is connected)
Operating temperature 0~+50 °C Output format A/B Voltage-differential line driver
Storage temperature —20~+60 °C Operating temperature and humidity range 0~+50 °C (No condensation)

Power Supply DC 5 V45 % Storage temperature and humidity range —10~+60 °C (20 to 90 %RH)

Power consumption 1TW Mass Approx. 90g

Mass™2 Approx. 1100g Approx. 13009 *Magnescale reserves the right to change product specifications without prior notice.

Output cable length 25m

Feeler DZ-181

Surface to be measured Soft magnetic material

Magnetically attachable feeler

MT20

Magnetic attraction: 10N, Resistance against horizontal slip: 2.7N

Spindie’d 8 mm, radial swing: 0.04mm max [voder ] MT20-01 MT20-05
Accessories Instruction manual +P M4 x 5 screw(2pc) Compatible mesuring units DT512 series DT12/DT32 series
*1 Excluding the interpolation box and connector *2 Excluding cable section and interpolation box *3 The spindle weighs about 400g. * Magnescale reserves the right to change product specifications without prior notice. Maximulresponse:speed y 150 T/m'"

Resolution pm 5pm

Power voltage DC+10~+30V

Power consumption 1.2Worless

Operating temperature and humidity range 0~+50 °C (No condensation)

Storage temperature and humidity range —10~+60 °C (90%RH or less)

Mass Approx. 50 g

*Magnescale reserves the right to change product specifications without prior notice.
Compatible mesuring units DT512 series DT12/DT32 series

Maximu response speed 150 m/min

Resolution 1pum ‘ 5pum
Power voltage DC5V 5 %

Power consumption 120mA Max

Operating temperature and humidity range 0~+50 °C (No condensation)

Storage temperature and humidity range —10~+60 °C (90%RH or less)

Mass Approx. 50 g

*Magnescale reserves the right to change product specifications without prior notice.
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Interface unit

M G 70 erece M G 1 0/20/30 IAmel\r/If:?)-m : RS-232C(Conforming to EIA-232C)

A MG70-El : EtherNet/IP
A MG70-PN : PROFINET RT A MG10-P2 : RS-232C(Conforming to EIA-232C)

Compatible with DK series

Compatible with DK/DT Series

Model MG70-El MG70-PN MG71-CM

Communication EtherNet/IP PROFINET RT Data transferred to main module by dedicated protocol

Data transfer speed 10 /100 Mbps 100 Mbps - Main module SpeCificationS

Node address setting method Set with hexadecimal rotay switch Set with hexadecimal rotay switch -

Node address range DXDD-D<FF . 1 e = S

Maximum connectable ‘ Counter module 85 units™1 N Power supply DC12~24 V (11~26.4 V) Start up time: 100ms or less

measuring unit ‘ Measuring unit - 1 units Power source Power consumption 2.0W + total power consumptioin for coneected modules™

Cable length (Communication distance) Segment length: Max. 100m between two station - Inrush current(10 ms) 10A or less (When the maximum numboer of modules are connected)

Mounting method 35mm DIN rail mounting Power supply protection Fues (5-A fues is built in)

Power supply voltage DC24 V (DC20.4~28.8 V) Communication I/F RS-232C (EIA-232C or equivalent)

Power consumption 2W or less 2.5W or less ‘ 1.01W or less Baud rate setting 2400/9600/19200/38400 bps (set with DIP switch)

Operating temperature and humidity range Horizontal use: —25~+60°C Vertical use: -25~+50°C Communication Data length 7/8 bit (set with DIP switch)

Storage temperature and humidity range -40~+85°C Stop bit 1/2 bit (set with DIP switch)

eSS Approx. 1509 [ Approx. 80g Parity NONE/ODD/EVEN (set with DIP switch)

. . ) . . ) N Delimiter CRI/CR+LF (set with DIP switch)
*1 This is the maximum number of connections when supplying power by one power supply module. Maximum of 250 units of MG71-CM can be connected by adding power supply modules. Maximum number of inkages 16 (Total of counter modules: 64)
*Magnescale reserves the right to change product specifications without prior notice. Linkage function Maximum number of linking cable Tom
Source input(+COM) ‘ Sink input(-COM)
Input format " -
M G Interface Photocoupler insulation, power:5-24V DC
5 O Open collector output sink type(-COM) ‘ Source input(+COM)
A MG50-EC : EtherCAT 1o oo tiomal Photocoupler insulation, external power: 5-24V DC
A MG50-CL : CC-Link (Compatible with iQSS) Input signal Reset, Pause, Start, Latching, and Data out trigger to whole channel
Output signal Intergrated alarm
Counter modules MG20-DK, MG20-DG, MG20-DT (Available for mixed use, up to 16 modules)™!
Connectable modules .

Interface modules MG30- B1, MG30-B2 1

. . i *1 Total power of modules connected to MG10 should not be over 54W(at 12 VDC input) or 108W(at 24 VDC input)
Compatlble Wlth DF/DT series *Magnescale reserves the right to change product specifications without prior notice.

g e — e —
Counter module specifications

Communication EtherCAT CC-Link (Compatible with iQSS) Data transferred to main module by dedicated protocol _ MG20-DK MG20-DT
Data transfer speed 100 Mbps Maximu downlink speed of 10Mbps -
Node address setting method Set with decimal rotary switches or software Set with decimal rotary switches - Power consumption 1W + power consumption for connected measuring unit 0.8W
Node address range 000~192 Max. 64 = DK Seri
. . . eries .
Maximum connectable ‘ Counter module 30 units 16 units 10 units Corresponding mesuring unit (Voltage differential A/B quadrature input) DT Series
measuring unit istributi i 8 units N
[ Distribution module 8 units i un S ] o, 10/5/1/0.5/0.1 ym 5 um (DT12/32) 1 ym (DT512)
Cable length Maximum cable length between main module and distribution module: 30m ) " Allowable resolution setting’ = =
" " " Measuring unit input set with DIP switch

Mounting method 35mm DIN rail mounting N - PP A P
5 e DC24V (DC20.4 ~26.4 V) Maximum response speed Subject to the specification of connected measuring unit 1m/s

ower supply - 9 - - . Maximum response accelration Subject to the specification of connected measuring unit 2400m/s?
Power consumption / Consumption current 2.4 W orless 100 mA or less (DC24V) 2W or less 80 mA or less (DC24V) N - —

. REF-LED(reference point loaded) shows on the display after the reference point is detected
Reference point rn A —
o § i 1-2 units are installed side by side: 0~+55°C Set "0" or preset value on the counter when the reference point is detected
1-2 units are instelled side by side: 0~+55°C ~ 3-10 units are installed side by side: 0~450°C 3-10 units are installed side by side: 0~+50°C 0~455°C
Operating temperature and humidity range 11-16 units are installed side by side: 0~+45°C  17-30 units are installed side by side: 0~+40°C 11-16 units are installed side gy sidé‘ (;:+45°C 25~85%RH (No c;ndensa(iun o g S-ALM LED activates by excess speed/acceleration of measuring unit
. ! - 8 ol g N f S
25~85%RH (No condensation or icing) 25-85%RH (No condensation or icing) Others Alarm C-ALM LED activates by excess speed of the internal circuit of counter
The alarm display is cancelled by reset command from MG10 or with the reset button of main unit
Storage temperature and humidity range —-30~+60°C 25~85%RH (No condensation or icing) —-30~+70°C 25~85%RH (No condensation or icing)
w A % A @ A 5 *2 Set the resolution value of the connected mesuring unit
rox. rox. rox.
ass SO SO LI 9 *Magnescale reserves the right to change product specifications without prior notice.

*Magnescale reserves the right to change product specifications without prior notice.

Interface module specifications

MG40 " I " O 7=

. Power consumption w
A MG41-NC : CC-Link/Ethernet Source input(+COM) Counterpart output circuit : Current sink input(-COM) ‘ Current sink input(-COM) Counterpart output circuit: Source type(+COM)
A MG41-NE : Ethernet I i Photocoupler insulation, external power: 5-24V DC
9 @i EEL Open collector output sink type(-COM) Source type(+COM) ‘ Source type(+COM) Counterpart output circuit(+COM): Source type(-COM)
Photocoupler insulation, external power: 5-24V DC
Input signal DRQ, channel address, Measuring mode shifting, Comparator shifting, Reset, Start, Pause, Reference-point loaded
Output signal BCD data(6 digits) READY GO GO/No-go output Alarm referene point
Compatible with DK series Output setting Timer(1 to 128ms) OUT/OR Polarity (Set with internal DIP switch)
- Manww  p dbww
Communication CC-Link / Ethernet ‘ Ethernet Data transferred to main module by dedi protocol A ‘ Operation temperature and humidity range ‘ 0~+50 °C (No condensation)
Measuring unit (Entire system) 100 unit(Connection of 101th unit and later disabled) ‘ Storage temperature and humidity range ‘ ~10~+60 °C (20~90%RH)
Maximum connectable - - - - . . - . . .
measuring unit Measuring unit (Each unit) 4 units Magnescale reserves the right to change product specifications without prior notice.
Hub unit 24 units [ -
Total cable length between main unit and hub unit: 0.5/1/2/5/10 m (Connection cable MZ41(Optional))
Cable length Total cable length between the hub units: 0.5/1/2/5 /10 m (Connection cable MZ41(Optional))
Total cable length from Main units: Max. 30m (Max. current: 4A or less)
Output ‘ Input resolution™ at resolution of 0.1um 0.1/0.5/1/5/10 pm
resolution™! ‘ Input resolution™ at resolution of 0.5um 0.5/1/5/10 pm
Measuring unit data capture ability (Communication 10Mbps) Maximum 10000 data/sec (When 100 axes are connected) 3
Output data Single axis Recalculation of peak value is started by start function
‘ At addition and subtraction Current, maximum, minimum, and peak-to peak values for each axis
Function Comparator, Reset, Preset, Datum poins setting function'4, Reference point™4, Master calibration', Measuring unit product information, Command setting
Mounting method 35mm DIN rail mounting
Power supply voltage (Terminal board) DC12~24 V (DC11~26.4 V)'6
Power consumption System total (Max. current 4A)7
Operating temperature and humidity range 0~+50°C (No condensation)
Storage temperature and humidity range -10~+60°C (20~90 %RH)
Mass 300g 2509

*1 Settable output data resolution and display resolution. *2 Measuring units resolution. *3 The data for one axis is counted as one data. *4 When master calibration function is not used
*5 Addition / subtraction axis is not possible *6 Use a power supply with a current that is 4 A or higher for every six MG42 hub units

*7 When the maximum current is exceeded, the connection can be enabled by providing a power supply to the MG42 hub units that come later in the connection.

*Magnescale reserves the right to change product specifications without prior notice.
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Counter Compact display unit
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MF10

Digital tolerance indicator / Counter module

_ Digital tolerance indicator Counter module

MF10-P1

MF10-P2

MF10-CM

Function NPN output (current sink) ‘ PNP output (current source) ‘ Counter module for MG50
110 Number of Go/No Go judgement output 2, Number of external inputs 1 ‘ -

Minimum display unit 0.1um

Cable length input/output, power cable 2m ‘ =

Power supply

+10~30V DC including ripple (p-p) 10%

Power supply voltage / Power cousumption

2.1W or less / 85A or less (DC24V)

Operating temperature and humidity range

When lining up 1 or 2 digital tolerance indicators: 0°C to +55°C
35% to 85% RH (with no condensation)

1 to 2 amplifies connected : 0~55°C

3 to 10 amplifies connected : 0~50°C
11 to 16 amplifies connected : 0~45°C
17 to 30 amplifies connected : 0~40°C
35~85%RH(No condensation)

Storage temperature and humidity range

—10°C ~ +60°C (with no icing or condensation)

Mass

Approx. 759

*Magnescale reserves the right to change product specifications without prior notice.

LT30

For DK, DK-S

Number of input axes

1 axis

LT30-2GB LT30-2GC

2 axes

0.1/0.5/1/5/10 pm

setting for each axis)

Input resolution

Number of display axes

1 axis

2 axes

Display data Current, max., min., peak-to-peak values (=max. value - min. value) ‘ current, max., min., peak-to-peak values (=max. value - min. value), additional/subtraction value
Direction Switchable
Alarm display Alarm display, Addition and subtraction function (Except LT30-1**), Peak hold function, Restart, Hold (latch and pause), Comparator, Reset, Preset, Master calibration, Reference point, Key lock
1/0 connector O O O (©] O ©]
BCD output - O - - O -
Input/output RS-232C - - O - - O
RS-TRG - - O - - O
Comparator judgement O O O O O ©]
Power supply DC10.8~26.4 V
Power consumption 5W \ 55W \ 5W \ 85W \ 9w \ 85W
Operating temperature and humidity range 0~+40°C
-10~+50°C

Storage temperature and humidity range

Mass

Approx. 200 g

‘ Approx. 230 g ‘ Approx. 220 g

‘ Approx. 210 g ‘ Approx. 270 g

Approx. 230 g

*Magnescale reserves the right to change product specifications without prior notice.

For DK, DK-S

Model
Number of input axes

LT11A/LT10A

LT10A-105B/LT11A-101B LT10A-105C/LT11A-101C

1 axis

LT10A-205/LT11A-201
2 axes

LT10A-205B/LT11A-201B LT10A-205C/LT11A-201C

Input resolution

1/5/10 pm (parameter setting for each axis) (1um resolution is available only for 11A)

Number of display axes

1 axis

‘ 2 axes

‘ Current, max., min., peak-to-peak values (=max. value - min. value), additic

value

Display data Current, max., min., peak-to-peak values(=max. value - min. value)
Direction Switchable
Function Alarm display, Addition and ion function (Except LT10A-105** anf LT11A-101), peak hold function, restart, hold(latch and pause), , reset, preset, master reference point, key lock
1/0 connector o O O @) O o
BCD - o - - [©] -
Input/output RS-232C - - O - - O
RS-TRG - - O - - (@]
Comparator judgement O O O O O O
Power supply DC9~26.4 V 25W
Power consumption 1.8W ‘ 29W ‘ 20W ‘ 23W ‘ 40W ‘
Operating temprature and humidity range 0~+40°C
—~10~+50°C Approx. 230 g

Storage temperature and humidity range

Mass

Approx. 200 g

‘ Approx. 230 g ‘ Approx. 220 g

‘ Approx. 210 g ‘ Approx. 270 g

*Magnescale reserves the right to change product specifications without prior notice.

Counter wuiti-functional counter

LY71/LY72

Compatible with DK series
*Compatbile with GB-ER series(Magnescale), PL20 series(Digiruler)

Number of input axis

When axis label A, B, and C are selected When axis label X, Y, and Z are selected

1 axis, 2 axes, or 3 axes(by parameter setting)

1axis or 2 axes(by parameter setting)

Input resolution

Linear standard : 0.1 /0.5/1/5/10 um (Expanded linear: 0.05/2/20/25/50/100 pm)
Angle : 1s/10s/1 min/ 10 min (Expanded angle : 1 degree)

Number of display axes

3 axes(Axes A, Band C)! 3 axes(Axes A, B and C) 3 axes (Axes X, Y and Z)

Current, max., min., and peak-to-peak values

(=max. value - min. value) of each axis or current, Current, max., min., and peak-to-peak values

Current value of each axis

Display data max., min., and peak-to-peak values(=max. value - min. value) (=max. value - min. value) of each axis
of 2 axis addition and subtraction
Direction Switchable
Alarm display, addition and subtraction'3, (i dls:);:‘i/ég(e\;ﬁgr?lgi\ilxhear;:ssu;gg);zlg)B el G
peak hold, restart, hold(latch and pause), comparator’s, hold(latch and aﬁse) res’et resety Alarm display, hold(latch and pause), reset,
Function positining, reset, preset, master calibration, I P o ol | preset datum point/reference point, keylock,
; N master calibration(When using axes A, B and C), P N
Datum point/reference point, D . 4 data storage, scaling linear compensation
N " . atum point/reference point,
keylock, data storage, scaling, linear compensation N " .
keylock, data storage, scaling, linear compensation
BCD output™# O -
Input/ N
Output | #S-232C O
Comparator judgement function™> O -

Power supply

Optional PSC-21/22/23 adapter is used

Power consumption

32 VA max.(When optional AC adapter is used)

Operating temperature and humidity range

0~+40°C(No condensation)

Storage temperature and humidity range

—20~+60°C(No condensation)

Mass

Approx. 1.5 kg

*1 LY72 can select whether to use ABC or XYZ in the axis label lamp on the left side of counter display.

ABC is mainly used when using measurement unit. XYZ is mainly used when using scale measurement unit.
*2 Available only 1 axis (A axis display) when LZ71-KR is used. Only comparator display when showing B-axis and C-axis.
*3 Addition / subtraction display is not availlable when using two LZ71-B.

*4 Available only when LZ71-B is used
*5 Available only when LZ71-KR is used

*Magnescale reserves the right to change product specifications without prior notice.

LZ71-B

BCD output

7-digit parallel data (4 bits x7 digits) Sign (1bit) READY signal (1bit)

Output logic

Positive and negative logic can be selected individually for data and sign READY signal: Negative logic

Electrical specifications

Photocoupler output
Vce: Recommended DC+12-24V
Ic: Maximum 15mA /terminal; TOTAL:300mA
Output connector: 36 pin micro-ribbon connector

Output data at power ON and during alarm

Data output and alarm status (all OFF) can be selected (Via initial settings)

Output data Current (1st-axis, 2nd-axis, addition axis), max., min., and peak-to-peak values

Latch Selectable from BCD-only latch and BCD and display latch

Input signal DRQ1-3 (Photocoupler:12-24V)

. 3 DRQ input signals: DRQ 1-3; output data is assigned via settings.

Cibulssiecion Ex.) DRQ1: Current value; DRQ2: Maximum value; DRQ3: Minimum value

Constant output: Output irrespective of DRQ; prohibited when refreshing data
Latch: BCD data-only latch
Output modes Latch: BCD data and display latch

Request output: Output with DRQ input only. Otherwise, OFF can be selected

Operating temperature and humidity range

0~+40 °C (with no condensation)

Storage temperature and humidity range

—20~+60 °C (with no condensation)

*Magnescale reserves the right to change product specifications without prior notice.

LZ71-KR

Comparator function

Setting of comparator values 1 = 4 and judgment of magnitude of data

Comparable data

Current, max., min., and peak-to-peak values (Depends on setting)(For 1st-axis or Addition axis)

Combination of upper and lower values

With comparator values 1-4 as one group, data for 16 groups are selectable
Selection method: Key operation or external contact input

Output data

5-terminal signal output
Photocoupler (Withstand voltage: 24V) Ic=15mA
5-terminal contact output
DC24V AC120V 0.3A

External contacts

Photocoupler: 12-24V

Positioning function (One terminal)

Setting of positioning data, output signal ON for 0.5 sec when set value matches current value

Data to which position can be assigned

Current values only (In relation to 1st axis and additional axes)

Types of position value

Positioning values: With one terminal as one group, data for 16 groups are selectable
Selection method: Same as comparator function

Operating temperature and humidity range

0~+40 °C (with no condensation)

Storage temperature and humidity range

—20~+60 °C (with no condensation)

*Magnescale reserves the right to change product specifications without prior notice.
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Dimensions pksoos, DF800s, DS800S
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DK805SAR/DK805SAR5/DK805SBR/DK805SBR5
DS805SR/DS805SR5
DF805SR

82.8

22.3 il

©8 Hone
(Stem)

*Upon installation, clamp the stem

DK805SAFR/DK805SAFR5/DK805SBFR/DK805SBFR5

DS805SFR/DS805SFR5
DF805SFR
82.8
36.3
53 87 4

079

DK805SALR/DK805SALR5/DK805SBLR/DK805SBLR5
DS805SLR/DS805SLR5
DF805SLR

82.7
223 11 31.6

21

$8 S0
(Stem)

*Upon installation, clamp the stem

DK805SAFLR/DK805SAFLR5/DK805SBFLR/DK805SBFLR5

DS805SFLR/DS805SFLR5
DF805SFLR
82.7
36.3 28.6
53 | |87 4

DK812SAR/DK812SAR5/DK812SBR/DK812SBR5

DK812SAFR/DK812SAFR5/DK812SBFR/DK812SBFR5

DS812SR/DS812SR5 DS812SFR/DS812SFR5
DF812SR DF812SFR
109.7
109.7
46.8
5.8
33 19.5 57
— of | ] —
. 3
25 o 2]
3l o
*Upon installation, clamp the stem
DK/DF/DS 8**S*L** only DK/DF/DS 8**S*F* only
(9.2)
3 Thickness : T=0.3mm
> e
o =
~ )
z < <
' | s 5
Hose elbow v

Tightening nut Wave washer

Unit: mm

DK812SALR/DK812SALR5/DK812SBLR/DK812SBLR5

DK812SAFLR/DK812SAFLR5/DK812SBFLR/DK812SBFLR5

[— —

Interporation BOX

H—-o
5 —

Cable length 2m

USB2.0TYPE-A connecor

a

Interporation BOX

I—X‘{

J

e
Cable length

0.5m

/
A=
‘Ei[
70

DS812SLR/DS812SLR5 DS812SFLR/DS812SFLR5
DF812SLR DF812SFLR
109.6
109.6 46.8 45
33 19.5 39.3 | 58
5.7
_ Y
3|5
8o
N @
s 5
*Upon installation, clamp the stem
DK830SR DK812SAVR/DK812SAV5/DK812SBVR/DK812SBV5
DF812SVR
(Pneumatic push type)
119.4
195.2 106.7
Moo g| 2396 457 109.9 17, o 203 ., 195 41.9
[SIRSIRS] ‘dé :
Q
e -TE -
&\ E
°?| @
3¢ 2
8
*Upon installation, clamp the stem *Upon installation, clamp the stem
DK830SLR DK830SVR
185.5
o 39.6 | 457 g - ) 185.2 °
EEE 5| [F 86 154.5 o |5
=r—— 1 I Lo SI8FL | 457 s
L rifﬁlg Bl [T ]
jms| 30 T =
55 I Se i i
gla 048 | 2 % 048 {H\Applicabletubedia. o4
169.7 138.7 10.2
10.2
*Upon installation, clamp the stem
Interporation box
DKS series g ; Thickness : t=15.2mm 2-24.5 hole |
[ ,
(= oy | 2 e
&
110 ‘
Cable length 0.3m 101 '
Cable length 2m
DFS series DSS series

Unit: mm
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Dimensions bpk1o/25/50/100/1 55/205; DT512/12/32; MT13/14/20/30

218 218
DK10NR5/PR5 DK25NR5/PR5 DT32N DT32P
81 95 42 81 95 42
12 13
S| g 83 slg 85 2-94.2 hol 2-94.2 hol
S 5 ('C\f . g 5 é . ) ole ¢! ole
ol T2 S < © &L = < ' g S
8 < S, © ola s Im B
3 H H]ﬂ[ﬂ]ﬂ]]]ﬂ[EE <) I H ‘ <) Ty 8
Iy
11.5 g€
a1 < | 21.3 33.8 5 §
12 98.9 21.5 121 (26.5) 141.4 215 2la
122.4 o L
179.9 e G| E—— =
T 10, |
N o
*Upon installation, clamp the stem *Upon installation, clamp the stem *Upon installation, clamp the stem *Upon installation, clamp the stem
DK10PLR5 102.5 DK25NLR5/PLR5 DT32NV 2175 DT32PV 2175
(11.5) 79 160 475 95 75 47.5 95 75
12 ¥ 52.7 26.3 121.5 12 12
21.3 12, (26.5) 95.2 26.3
tgl o 338 | 2-94.2 hole 2-94.2 hole
== | []] g :
— i  —
* PZN < I ‘ ‘ ‘ 8|8 ;ﬂ% v - -
o ayl P22 L o | <
-5[%s | o 85 P22 o 5| o =
o58 8l % o 3§
85 R | 38
o2 olg « & L2
5 © re}
123 - = & e — F—-
4.8 - 12.3 - o o 10
4.8 T
*Upon installation, clamp the stem *Upon installation, clamp the stem *Upon installation, clamp the stem *Upon installation, clamp the stem
DK100NR5/PR5 DK50NR5/PR5 DT512N/12N DT512P/12P
115.7 115.7
. 95.7 95.7
5| g o3 g s 6.CN,10 & 5 pazhoke 6. 27) 0 4 5 942hole
SR g o < | |
oL QL I ©
3 - g g &2 9 3 1B
- ” H f - I \ 8|9 | ool — - P \
12 (102 41 12 (51) | a4 gI ‘ e S
330 I (215) s 223.4 e 215)
: 286.4
444 - >
*Upon installation, clamp the stem *Upon installation, clamp the stem *Upon installation, clamp the stem *Upon installation, clamp the stem
DK155PR5 DK series interpolation box MT13 MT14
419~574 Measuring unit connector Cable Cable
409 (215) © : Thick N
o7 %8 w‘J 3= r ickness : t=15.2mm I L N
<
mij s i ] Lt g ‘ ° =i )
SOy I Il i 1 £
P 5 | 1;? Cable ongth 2m 25 ‘ 08 Cable length 300 98 Cabls length 300
3|2 Q p
sle < Cable length 0.3m
*Upon installation, clamp the stem *Connection of the DT Series enables A/B phase output. *Connection of the DT Series enables A/B phase output.
DK205PR5 MT20 MT30
519~724
1,
07 509 2 300 18
e 28, @
Ny \ [ 2
St “T \ ] * 3
& 4 == £ MF10
o4 B 8
S E 3
o= ©
*Upon installation, clamp the stem

Unit: mm
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Installation

42

DS805S/812S, DF805S/812S, DK805S/812S installation cautions

Feeler installation/removal method

Stem

@ Spindle

Feeler Dedicated spanner

Mounting holder dimenstions and tolerance

14
]

DS/DF/DK805S: 8
DS/DF/DK812S: 18

8.5

g T
v @

¢ 8G6 1054

p

Clamp spanner : 0.6 N*m
Material: In case of SUS 303

Unit: mm

DS805SF/812SF, DF805SF/812SF, DK805SF/812SF installation cautions

Feeler installation/removal method

Measuring unit

The recommended value of measuring unit mounting hole
is $9.7+0.15mm
The mouting thickness is as follows:

DS/DF/DK805SF : 7~11 mm

DK50/100 installation cautions

Mounting/fixing position

Mounting holder dimenstions and tolearance

Lock pi
ockpl DS/DF/DK812SF : 9~11 mm
Mounting plate Mouting parallelism affects measurement accuracy
Adjust the squareness to the surface
to be measured or parallelism with respect to traveling
& to 0.02mm/14mm or less
Clamp spanner
Spindle Wave washer —<t>
Tighteni t 4@;
Feeler Dedicated spanner ghtening nu \
=
DKB830 installation cautions
Feeler installation/removal method Mounting holder dimenstions and tolerance
M3 14 18
Spindle %; ‘ ‘
Feeler T % L | #
© ‘i’ ©
Stem ~ g
=
Dedicated spanner
Clamp spanner : 0.6 N-m
Material: In case of SUS 303
Unit: mm
DK10/25 installation cautions
Mounting /fixing position Mounting holder dimenstions and tolerance
30 $4.5, $8 counter-bore, 4 deep
M4 = 20
8 2 ©
! |
\, = |
Stem ] A4 S
I o |
. - ~
Fixing position 4:
4 p20HS6 "2 o
Tighening torque: 4 N°m
Hex. Socket head bolt M4 is used Unit: mm

M4 30 ®4.5, 8 counter-bore, 4 deep
Build-in head section
. T ©
! 7 ,
am H =
) < -
$ - [} Q ‘
Stem Sleeve(¢25)
Fixingpositior’r***********‘ ©
¢20H6 +g.013
Tightening Torque: 4 N*m )
Hex. Socket head bold M4 is used Unit: mm
DK155/DK205 installation cautions
Mouting/fixing position Mouting holder dimenstions and tolearance
45 $5.5, $9.5 counter-bore, 5 deep
Avoid built-in head section M5 5 28
100 \
L ‘<—>‘ - e
-t W o DT
[$)
B = |
Stem Sleeve N $32 (007
L Fixing posmeﬁ—" i
Tightening Torque: 6 N*m
Hex. Socket head bold M5 is used Unit: mm
DT12/512/32 installation cautions
Mouting method using hounting hole Moutning method using holder Moutint holder dimension
2-M4 screw . . M3 14 10
+ washer \ @[] 2-M4tapping 4+ - Mouting holder - r—’
] / &0 )
- X 7 :
@
] 7 =
— 85(
— EL
o]
Q
Tightening Torque: 0.18~0.23 N*m
Material: In case of S45C
Unit: mm
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Dimensions meiTLy

MG40 Series MG10/20/30
Main unit MG41-NC Main unit MG41-NE Hub unit MG42
(CC-Link, Ethernet) (Ethernet) *common to MG41-NC MG10-P1/P2 MG20-DK/DT MG30-B1/B2
and MG41-NE
0 o f
64 64 205
1 i
I
83 8 g 2
|
— Y =]
4.35 _24_5.
Link cable MZ41-R5(0.5 m), MZ41-01(1 m), MZ41-02(2 m),
MZ41-05(5 m), MZ41-10(10 m)
MG50 Series
Co Ce i
comnector () comecor (0UT)
- 41 N
MG50-CL i (36.7) MG50-EC \%g
I = =
= ] = |
© < oy == ]
H:H @ 3 : ]
© g 3 3 0 g L8 8 0|~ &
£ g oG ® o] |88
N =ik O =| 2
RN Communication i —t
Communication = connector (provided) =
connector (provided) (FK-MCP 1,5/2-STF-3,5 AU)
(FK-MCP 1,5/2-STF-3,5 AU)
Communication
Communication 508\ Cap.Connector connector (provided) Cap Connector DIN rail
connector (provided) 2P (FK-MCP 1,5/2-STF-3,5 AU)
(FK-MCP 1,5/3-STF-3,5 AU)
m

44

MG51 series MF10-P1/P2 MF10-CM
MG51
20, (34.3)
+ - R
'Tu‘ o § g’
2 HY 2 13 5
] % © :, ] 2.6 167.8(Max. with the protective cover open) = 3 2.6 159.7 (Max. with the protective cover open)
@ 8 2 170°(Max. with the protective cover open) | \‘ ° 152°{Max, with the protective cover open)
/ 2 \ 2 )
i — =
5 = = °
‘ 2 w| A
DIN rail z @ = ~
Communication Cap, z o m o — ~ £ o<
connector (provided) Connector Z mL SR 2 ©
(FK-MCP 1,5/4-STF-3,5 AU) £ T 321 1 k] L]
H 53| = sl /)
- 83.4 ] 49.5 (39.3) Communication
102.4 connector
DIN rail
Main module Counter module LY71 series wus
Max Depth 7
MG70-EI/MG70-PN MG71-CM
i 18] 0" ot o= 9= ]
39.2 79.9 — oTotoo 2] | = & 5
2 b
T N g |
175 ] K 6. oE
° e\ g [ —
© © M4 1085
=] ° =] Max Depth 18 215
0] 45 . LZ71-B(extension board for LY) LZ71-KR(extension board for LY)
@
5 129
J 2 122 &
=] = 102 Ql
@
ole o
Cable length (140) : " i{w 8 Qﬂ%l% @‘4—1’ ﬁl
- 2-R18
LT30/LT11A/LT10A series LY72 series
4M5
WAXWINF—FCPHI28]] & 16 14 Max Depth 7
Fi . ©
| ¥ @ o
I8 wnxume—ropiiosi| a O T Ocdced] z
N EY . — S 0o To 7o) ol g o
= B 3 |lefetotede (]| & @, 3|y
= S llo o700 1=l o S
@ | o by 3 _
w0
@ t t o % 5
= A F 1% I
| - 188.5
72 *EL 68 2-M4 (90.5) 198.5
Max Depth 18 44 (M4 Position) 2315
(71.8)
Unit: mm

Installation

Mounting of MG10/20/30/41/42 main unit

The MG series main unit can be mounted to a DIN rail in an electrical panel
Please note that the DIN rail lock is in the "locked" position from the factory.

FIN rail specifications: 35mm

1. Match the upper side of groove on the
back of the MG41 main unit with the upper
side of DIN rain

2. Push and install the MG41 main unit
until a click is heard so that the lower
side of groove on the back of the MG41
main unit is fit into the DIN rail.

Note: Check that the entire unit is mouted to the DIN rail.

Mounting to DIN rail
1.Match the upper side
of groove on the back of
the unit with the upper
side of DIN rail

2.Puch and instal the unit
until a click is heard so
that the lower side of
groove on the back of the
unit is fit into the DIN rail

MG50 installation cautions

Installation

1. Place the top part of the module onto the DIN rail.
2. Press the bottom part of the module onto the DIN rail.

3. Remove the protective cap from the right side of the

Main module. Then, slide on the counter module, align the
connector with the Main module, and press the modules 3
together until you hear them lock into place.

4. Secure the enclosed DIN rail Fixing brackets onto the
ends so that there is no space between them and the modules.
Finally, attach the protective cap you removed in step 3 to the

Counter module on the far right end.

1 Main module

After you have completed above procedure, check to make sure

that the MG50-** is mounted securely into place.

Removal Procedure

1. Slide the counter modules apart to separate them from the main module.
2. Press in on the Main module toward the DIN rail and lift up to remove it.

Do in order: step 1 and then step 2. Do not perform step 2 first.

Do not reverse the order of steps.
Doing so may reduce the mounting
strength on the DIN rail.

MG10 installation cautions

Il Mounting on Din rail

1. Let the hook on the underside of the indicator catch the DIN rail track.
2. Push the module until the hook clicks into place.

H Removal from DIN rail
1. Push the module in the direction 1.

2. Lift the module in the direction of arrow 2 while performing step (1).

*Up to 30 digital tolerance indicators can be installed in a row.

The hook is located on the
measurering unit connection side.

LT10A/11A/30 installation cautions
When mounting in a panel

1. Cut out an opening to match the dimensions shown (Fig. 2).
2. Insert the counter unit into the cut-out opening in the panel from the front.

Fig.1
Panel box

Fig.2

+1.0
68 104

|

Fig.3

Panel thickness Max. 12
Front of

display unit

3. Attach the supplied counter stopper from the rear. SI
4. Press in the counter stopper until it touches the panel. Installation \ 4-R1 or less
(provided) 3 "
Note: When attaching the counter stopper to the counter unit, © 'b"r:fll':‘:;o"
leave enough space (min. 30 mm/1,18") between the top Front of display unit -
and bottom. (Fig. 3) (provided)
LY71/72 installation cautions 26 40.2
+1 4-05.5
Panel cut-out diagram 2466 ,
i o
4-R3 or less . &
| J
| i
o -
©
N : &
¥ ‘ T g
I
Mounting the counter unit from the panel front.
Unit: mm
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Global Network Safety

Magnescale has established a comprehensive support system enabling us to provide superior products.
Magnescale has established a comprehensive support system enabling us to provide superior products.
We offer a wide range of sales and servicing support for Magnescale products and technologies throughout Japan.

Deploying a global-standard production system, from quality control to environmental oo,
protection, Magnescale is thoroughly committed to delivering high-precision products. £ 8R4
e )]
We have established a total quality control system that oversees our processes from 9”% co"f
Moy i
~ design to manufacture, ensuring that we are able to supply products with an unwaver- Qmmgggg
7 ingly high level of safety, quality, and reliability, offering our customers 100% satisfac- )
Magnescale Europe GmbH tion. As one example, we obtained certification for length calibration that is compliant Magnescale holds ISOQOF).1 ql.Jahly
S / | with the system of traceability stipulated by Japan’s Measurement Act. In addition to management system certification.
Tokyo Headquarters o this, we have obtained. IS.09001 certification, enabling us to create a qualityl manage-
/f( |sehara Plant E= Magnescale Americas Inc. ment system.that sa.msf.les our.customers r'leeds. We are also respom'jmg to t'he S0 14001
//' 7 lga Plant problem of noise, which is a subject of regulation throughout the world, by introducing
Nagoya Office | electromagnetic environment compatibility (EMC) testing equipment of the highest E(:-:‘iffi;"-t'i(‘l’"f“'ms
Osaka Office standard, focusing all of our energies on quality management.
Always aware that our products are incorporated in a wide range of devices and used throughout the world,
we have obtained certification in CE Marking, UL, and other international standards.
We comply with the following standards:
@ CE Marking (EMC Directive) EMI : EN61000-6-4 @ FCC standard FCC Part 15 Subpart B Class A
EMS : EN61000-6-2
In the case of products with built-in AC power supplies, In the case of products that use lasers,
we also comply with the following standards: we comply with the following standards:
] @®UL61010-1 @EN61010-1 @ DHHS(21CFR1040.10) @ IEC60825-1
Offices
*When using a device to which IEC Directive EN60204-1 (Safety of machinery) applies, please use the device only after taking steps to comply with the standard.
Tokyo 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan Tokyo Office 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan *Depending on the product, applicable standards may differ, or the product may not be certified. Please inquire before purchase if considering export, etc.
Headquarters  TEL:03-6632-7920 TEL:03-6632-7922
FAX:03-6632-7921 FAX:03-6632-7928

Isehara Plant 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan ~ Nagoya Office = 2-35-16, Meieki, Nakamura-ku, Nagoya-shi, Aichi 450-0002, Japan

TEL:0463-92-1011 TEL:052-587-1823
FAX:0463-92-1012 FAX:052-587-1848
Iga Plant 201 Midai, Iga-shi, Mie 519-1414, Japan Osaka Office 2-14-6, Nishi-Nakajima, Yodogawa-ku, Osaka-shi, Osaka 532-0011, Japan
TEL:0595-45-2663 TEL:06-6305-3101
FAX:0595-45-2683 FAX:06-6304-6586
Magnescale 1 Technology Drive, Suite F217 Magnescale Antoniusstrasse 14, 73249 Wernau, Germany
Americas Inc. Irvine, CA 92618 USA Europe GmbH TEL:+49(0)7153 934 291
TEL: +1 (949) 727-4017 FAX:+49(0)7153 934 299

FAX: +1 (949) 727-4047

Agency 34 countries in the world 82 agencies
Europe Asia - Oceania America
® Germany ® Portugal ® Hungary ® China, 3 companies ® Singapore ® America, 33 companies
® Czech Republic ®Romania ® Nederland ® Hong Kong ® Australia ® Mexico, 3 companies
® Finland ® United Kingdom ® Poland ® Taiwan ® Thailand, 2 companies ® Canada, 3 companies
® Spain ® Sweden ® Turkey, 2 companies ® Korea ® Malaysia ® Argentina
o [taly ® Bulgaria ® Switzerland ® \/ietham, 2 companies @ India, 2 companies
® Norway ® Denmark ® Austria, 2 companies ® Indonesia, 2 companies @ Philippine
® Ukraine ® France, 2 companies ® New Zealand
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USB DiIGITAL GAUGE

DS800S series
DS10/25/50/100 series
DT series + MT30 -

MGSE USB SOFTWARE MEASURE VIEWER LIGHT

Magnescale Co., Ltd.




DS800S DS series

Model name DS805SooR / | DS805SooR5 /| DS830SLR nMa° rgg'- :DS805S ORD Model name DS10NR5 | DS25NR5 | DS25NLR5 | DS50NR5 | DS50PR5 | DS100NR5 | DS100PR5
DS812SooR DS812SooR5 DS812S oz RO Measuring range 10mm 25mm 50mm 100mm
Measuring range DS805S: 5mm  DS8812S: 12mm 30mm Maximum resolution 0.5um
Maxi i oA 05 oA [Resolution / Accuracy] -
il ({2ssellilten 1) ST Ui No symbol: Resolution 0.1pm Accuracy (at 20°) 3um 4pm Sum
Accuracy (at 20°) 1um 1.5um 1.5um Accuracy 1um Upward 0.30 + 0.25N 0.40 + 0.30N - _
DSB05S: 0.35 £ 0.25N 5: Resolution 0.5um Measuring force [ 7or
- ) 050 + 0.35N Accuracy _1.5um (at 20°C) Horizontal |  0.60 0.30N 0.70 £ 0.35N 0.90 + 0.40N 6.20N or less 1.80 £ 0.65N 9.30N or less
Upward DS8128: 0.40 + 0.30N*! Downward |  0.80 £ 0.35N 1.00 + 0.40N 1.30 £ 0.50N 2.70 + 0.55N
DS812VR/DS812SVRS: 0.60 + 0.50N* [Structure] . . Reference point Position at spindle movement of 1mm
DS8055: 0.40 £ 0.25N No symbol: Straight -
Measuring force F IIE EIE: : : nole Eigtr%((:)tlgtrg)? L%?(en(octaiggfdr:jd) IP50 IP64 IPS0 1P64
(at 2000)9 Horizontal DS812S: 0.50 + 0.30N*! 0.60 + 0.35N : 9e
FL: Flange ”th angle Vibration resistance 150m/s? (10Hz to 2kHz)
DS812VR/DS812SVR5: 0.70 + 0.50N*? V: Pneumatic push =
Impact resistance 1,500m/? (11ms)
DS805S: 0.45 £ 0.25N (DS812S model only),
T : Operating temperature 0 to 50°C (No condensation)
Downward DS812S: 0.60 + 0.30N™! 0.70£0.35N ) Storage temperature -20 to 60°C (90% RH or less)
[Ball spline model]
DS812VR/DS812SVR5: 0.80 + 0.50N*? Power supply 5V DC + 5%
Reference point Position at spindle movement of 1mm [Measuring rangel Power consumption 120mA max.
Protection grade (cable and , 05 : 5mm Approximately . . .
interpolator box not included) P67 IP53/IP67*° 12+ 12mm Mass (Probe) 230g Approximately 300g Approximately 360g Approximately 630g
Vibration resistance 100m/s? (20Hz to 2kHz) Cable length Gauge <+ Interpolator: 2m Interpolator <> USB: 0.5m
Impact resistance 1,000m/2 (11ms) Feeler Carbide ball tip with M2.5 thread
Operating temperature 0 to 50°C (No condensation) Accessory Instruction manual
< R 0
itorage temlperature 200t0i60 \(/:ég(_(;) e RO/H oiloss) Communication Interface USB2.0FS
+
OWer Suppy - 5 5% CPU: Intel Core i3 or higher
Power consumption 120mA max. w: - . ‘= Recommended system RAM: 168 or more
Mass (Probe) Approximately 30g | Approximately 70g specifications .
Cable length Gauge <« Interpolator: 2m Interpolator < USB: 0.5m OS: Windows 7, Windows 10 (32bit/64bit)
Feeler Carbide ball tip with Steel ball tip with Carbide ball tip with
M2.5 thread M2.5 thread M2.5 thread
Instruction manual, tightening nut, clamp Instruction manual,
ey spanner, wave washer, hose elbow, spanner spanner
Communication Interface USB2.0FS
CPU: Intel Core i3 or higher
Recommended system b
specifications IR Tt @ eee . .
. X ) ) *1 Except SVR/SVR5 *2 When air pressure in 0.055Mpa
OS: Windows 7, Windows 10 (32bit/64bit) *3 When bellow set (optional accessory) is mounted
DS805SR/DS805SR5 DS10NR5
DS805SFR/DS805SFR5 DS805SLR/DS805SLR5 DS805SFLR/DS805SFLR5
82.8 82.8 82.7 82.7
36.3 36.3 28.6 ST 35
22.3 11 31.6 7| E |
53, 87 4 olas Q
53 | 87 4 Ik N
g 32 8 °
I | i -
— c — o s e L]
M9 E”: o B sie ) @ & 12 98.9 215
* Upon installation, clamp the stem. * Upon installation, clamp the stem. S ' 122.4
4.8 * Upon installation, clamp the stem.
DS812SR/DS812SR5 DS812SFR/DS812SFR5 DS812SLR/DS812SLR5 DS25NR5 DS25NLR5
160
109.7 109.7 1098 SlE %
46.8 33 19.5 39.3 8 % 8 © 12426.5 95.2
33 19.5 | 5.8 g &= S ;i ‘ L% 338
5.7
| (T ril
N IF N 33.8 SE =
T < & . 32 s
e ° I— 8D t 12| (26.5) 141.4 215 89% 8&
5 8 " o 179.9 ‘ -
S = ‘5 '5 * Upon installation, clamp the stem. -
* Upon installation, clamp the stem. )
* Upon installation, clamp the stem.
DS812SFLR/DS812SFLR5 DS812SVR/DS812SVRS DS830SLR
109.6 (Pneumatic push model) DS50NR5/PR5 DS100NR5/PR5
46.8 45 | 19.4 185.5
5.8 106.7 Yoo 396 | 457 | |o o .
— =| [~ SE 28 o
57 203 ., 195 419 %% 5 |- slg 3 - g -
= 7 g g °° F tl g S8 8 3
g E
‘ ‘ = % i ——] H \ \ fmee== Fq::]l]ﬂ‘ ﬂ ]II]DETE
- g o= 04.8 i d,ﬂ,,ﬂ, 223.4 ‘ 12._(M)_.Lﬂ>‘ ‘
> & 3 169.7 r ] 330 215
= . 2l ol 286.4 (21.5) w24 (21.5)
$4.8 * Upon installation, clamp the stem ’ * Upon installation, clamp the stem. * Upon installation, clamp the stem.
- ’ ) * Upon installation, clamp the stem.
Interpolator 500 80.7 Interpolator ‘ 500 807
66 66
° 2
=  — — [ mw Sv—|S = P — — oot
Unit: mm Unit: mm
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DT series

Model name DT512N DT512P DT12N DT12P DT32N DT32NV | DT32P | DT32PV
Measuring range 12mm 32mm
Maximum resolution 1um 5um
Accuracy (at 20°) 6um 10pm
Upward 0.70 + 0.50N 0.70 + 0.50N 1.10 £ 0.80N
xfé’;‘(‘a"t"gooc) Horizontal 0.80 + 0.50N 1.70N or less 0.80 + 0.50N 1.70N or less 1.30 + 0.80N 2.90N or less 9.00N or less
Downward 0.90 + 0.50N 0.90 + 0.50N 1.50 + 0.80N

Maximum response speed

Depending on unit to be connected

Reference point

None

Spindle drive system

Spring push-out

Pneumatic push Spring push-out Pneumatic push

Protection grade (connector

not included) © | IP64 or equivalent

- IP64 or equivalent

| IP64 or equivalent

Operating temperature

0to 50°C

Storage temperature

-10 to 60°C

Power supply

5V DC + 5%*'

Power consumption

120mA max.*!

Mass (Probe) Approximately 75g | Approximately 80g | Approximately 75g | Approximately 80g | Approximately 120g| Approximately 140g| Approximately 120g| Approximately 140g|
Cable length 2m

Feeler Steel ball tip with M2.5 thread

Accessory Instruction manual

*1 When connected to USB with MT30

The DT series can be directly connected to USB with MT30 adapter

m l

Magnescale

(€3

<=
CmmmCE | £

DT512N/12N
115.7
957
6. (27) 10‘4 2-®4.2h0l‘=
I
B —
e a===ilRE = o
SERE I
Hi
28 e
o _
— ATS—— T —

Cable length 2m

* Upon installation, clamp the stem.

DT32N
2 - 4.2 hole

0|
<

Slle4

(81)

* Upon installation, clamp the stem.

DT32NV

35
33

12

Cable length 2m

DT512P/12P

(35)

* Upon installation, clamp the stem.

DT32P 218

81 95 42
10

i~
2 - g4.2 hole

35

Cable length 2m

DT32PV .
) £ 251
g@ 2 - 4.2 hole
34 .‘.‘.m.m.m.w,‘,‘,ﬂ . fal .
g g « 5%5
L4
47.5 95 75

* Upon installation, clamp the stem.

Easy to use MGSE USB software

Up to 8 gauges can be connected
Actual measurement values
Calibration function

Preset

Scaling function

Threshold and warning threshold displayed in different colours (green, yellow, red)
Trigger of measurement possible with external switch (e.g. foot switch, CNC)
Measurement values can be saved in Excel or CSV format

Compatible with Windows XP, 7, 8 and 10

Free of cost

Automatisches Speichem @) [E] © ~ = O Suchen (Alt+M)
Datei  Start Einfiigen Seitenlayout ~ Formeln  Daten  Uberprifen  Ansicht Hilfe  Acrobat I Kommentare % Teilen
X Calibri oy | = E an) Standard v | Ml Bedingte Formatierung v | EHEinfugen v | X v 47 @
Eigfagen mv| F K U-|AA v | B8 v % oo | Al Tabelle formatieren v E;Emschen ~ v LD iamias
8 He|o-A- == (. < 8 [iZ Zellenformatvorlagen v ] Format v B
Zwischenablage & Schriftart [ Ausrichtung [ Zahl [ Formatvorlagen Zellen [ T 2 T ihkeit -
0P e
114 - fe v
T1: DSSONRS_200001, COM9 setup
A 8 @ D E F G H J [
1 Mess-Nr. Zeit Datum  Taster1 Taster2 Taster3 )
2 1 10:25:57 27.07.2022 27,7465 85718 7,43 Diagramm T2 DSB12SFLR_200022, COM7 o |
3 2 10:25:57 27.07.2022 27,7335 85276 7,43 30 |
4 310:25:50 27.07.2022 22,89 7,895 6,38 25 8 . 5 1 7 6
5 410:26:00 27.07.2022 21,32 7,8158 6,265 2 T3: MT30-05_100031, COM8 setup |
6 5 10:26:02 27.07.2022 17,0165 7,1943 592 15 1
7 6 10:26:03 27.07.2022 20,3635 87509 7,355 10— |
8 7 10:26:05 27.07.2022 24,87 92315 7,76 2 |
9 8 10:26:07 27.07.2022 24,3615 89986 7,665 ) s a s e s s 01011 as s
10 9 10:26:09 27.07.2022 24,107 88974 75535 I J'
1 10 10:26:10 27.07.2022 25,2895 8,8635 7,305 ———Tastery; ‘———Taster2 Tasterd k‘ aQnescaIe
12 11 10:26:11 27.07.2022 26,1445 9,1937 7,52
13 12 10:26:13 27.07.2022 27,104 10,6434 8,28
14 13 10:26:14 27.07.2022 26,2515 10,0948 7,87
15 14 10:26:16 27.07.2022 26,1535 9,9708 7,84
16 15 10:26:18 27.07.2022 26,1455 9,8128 7,76 [-]
Tabellel | (&) I ]

i [ . ——— L

Bereit  $ Barrierefreineit: Untersuchen

MeasureViewer Light

Up to 16 gauges can be connected
Actual measurement values
Counting direction can be changed
Reset, preset

2 steps of threshold and warning threshold displayed in different colours (blue, red)
Measurement values can be saved in CSV format

Japanese, English and German are available

Recommended operating environment of Windows 7 and 10

Free of cost

[ )

Measure/iewer [1] o M agnescale

+0,0040 1,

DSS50NRS5_200001

My HHmmss it

D e COLOR  USERNAME  MODEL | SERIALNO. | FIRMVER RESOL [NM] DATACOUNT | POS.[MM] | RESET POS.[MM] | PRESETPOS. [MM] | MAXIMM] | MIN[MM] | P-PIMM] | ALM ALMCODE UPPER LIMIT [MM] LOWER LIMIT (M)

Several software driver compatible: Labview, C++, C#, Visual Basic

Software
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SPEED X< PRECISION

A Safety Precautions: To use this product safely, please read the instruction manual carefully prior to usage. « Magnescale reserves the right to change product specifications without prior notice.

Magnescale Co., Ltd.

International Sales Department ~ 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan TEL.+81(0)3-6632-7924 FAX.+81(0)3-6632-7928 E-mail: info-mgs-eng@magnescale.com
Magnescale Americas Inc. 1 Technology Drive, Suite F217, Irvine, CA 92618, USA  TEL.+ 1(949)727-4017 FAX.+ 1(949)727-4047 E-mail: info-am@magnescale.com
Magnescale Europe GmbH Antoniusstrasse 14, 73249 Wernau, Germany TEL.+49(0)7153-934-291 FAX.+49(0)7153-934-299  E-mail: info-eu@magnescale.com
Service & Parts 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan  TEL.+81(0)463-92-2132 FAX.+81(0)463-92-3090 E-mail: info-css@magnescale.com

http://www.magnescale.com The contents of this literature are as of October 2022
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Next generation high speed data
acquisition system

> LT80
> MG80
» LZ80....

station

REALG

+0001.2345mm

+0006.7890mm

e 7-inch touch screen LCD display
(1024x600)

e Displays I/O status, add/sub results
and measurement modes (Current
value, Min, Max, P-P)

e Multiligual support
(Japanese/English/German/Italian/
Spanish/French)

o Key-lock feature to prevent accidental
operation

o Connect up to 32 Magnescale DK- or
DT-series gauges (via MT adaptor)

o Wide variety of measurement
applications with multiple I/0
functions

o Allows for defective part identification,
trend management, part sorting and
tolerance judgement by 2 or 4 stage
comparator function

o Add/subtract operations and scaling
functions allow real-time calculation
of measured values

Intelligent multi measurement

o Data is transferred to PC via
Ethernet

o Data storing and Parameter writing
in SD card/USB flash drive

e Data can be automatically saved to
USB or SD card via custom LT80
settings or by PLC I/O commands.

Magnescale Co., Ltd.

e LT80 available with panel mount or
VESA-compatible display stand

o DIN rail mount for easy installation
(MG80 and LZ80)

® 20m maximum between MG80
modules and LT80 display via
Ethernet cable



Main specifications
Display unit

Power consumption

LT80-NE
14W or less

Maximum connectable units

4 units of MG80-MA*!

Measurement screel

Measurement display

Display measurement values of 2, 4, 8 or 16 axis, Alarm display, Comparator group, Measurement mode, Measurement bar graph, Reset, Preset

1/O information

1/O condition monitoring (All I/O of device and module)

Measuring unit setting

Resolution, direction, with or without reference point connected to MG80-CM

Display setting

Resolution display, number of axes to display (2, 4, 8, or 16 axes)

Measurement mode

Measurement mode setting of each axis (current, MAX, MIN, P-P)

Setting menu

Comparator value setting

8 groups with 2 stages, or 8 groups with 4 stages per axis Default setting of each axis

1/O setting

1/0 function assignments of LT80-NE, I/O function assignments of connected LZ80-K, Reference point detection, Reset, Preset,
Comparator output, Alarm, Reference point passed, Each channel address, Change measurement mode, Saving measurement data

Calculation

Maximum of 16 combinations of add/subtract calculations per MG80-MA module, Scaling function

Maintenance display

Main body information, Service usage (Software update for LT80 and MG80)

System port command (using LAN port)

LT80 operation from PC (setting, measurement operation, data acquisition)

Dimensions
@

LT80-NE

175.8

Main module

Power consumption

*1 When using LINK function of MG80-MA dedicated port and MG80-MA

MG80-MA1/MG80-MA2
2.4W or less

Maximum connectable units

(16) MG80-CM, (2) LZ80-K*'!

\ n
ff g 7-pole connector Photo coupler insulated 4 input, 1 output
I I © 110 MG80-MA1: Current Sink
MGB80-MA2: Current Source
Interface connector For data: RJ45 x 2 (shielding compatible)
Communication protocol 100BASE-TX
9 Transmission speed 100 Mbit/s

D»* SD card slot
sff USB connector

50.5 0.6

Power switch

(51.1)

Maximum cable length

20m (CAT5e shielding type recommended*?)

Setting menu

Rotary switch for setting unit number

*1 Per each MG80-MA1/MA2. Total system maximum: (4) MG80-MA1/MA2, (32) MG80-CM, (8) LZ80-K

*2 Communication cables not included

Counter module

Power consumption

MG80-CM

2.0W or less (Measuring unit excluded)

Compatible measuring units

DK series, DT series (via MT)

Frequency response exceeded, Measuring unit not connected, Broken connection

LZ80-K1/LZ80-K2
2.0Wor less

Power supply connector General MG80-MA Alarm
DC+12 ~ +24V LAN port dedicated port
ame g 1/0 module
75 Max & ]
depth 10 Power consumption
| Ty -
® 110

Battery cover

®

75

1/0 connector
1] —
Yol
o
nn

9-pole connector x 2 Photo coupler insulated 8 input, 8 output
LZ80-K1: Current Sink
LZ80-K2: Current Source

Latch module

Power consumption

MG80-LM

2.0W or less (Not including encoder)

100 us (Measurement data acquisition only)

)
Mounting holesx4 S Data latch interval 400 ps (All functions can be used, including reference operation,
arithmetic function, comparator function, MAX, MIN, P-P, etc.)
MG80-MA MG80-CM MG80-LM LZ80-K ]
. . A/B/Reference point
37.8 23.2 23.2 23.2 75 Encoder signal input
Voltage differential type line receiver (EIA-422 compliant)
= = # A/B signal input minimum phase difference 50 ns
(o2 e} Power supply for connected encoder DC5V 500mA (Max)
~— Alarm Input response frequency exceeded, encoder not connected, cable disconnection.
Al| ©
|~
LT80/MG80/LZ80
Supply voltage DC10.8 ~26.4V
fl Operating temperature/humidity range 0 ~ +50°C (No condensation)
258 5| 258 |5 Storage temperature/humidity range —20 ~ +60°C (20 ~ 90%RH)

Latch module

MG80-LM

A To use this product safely, please read the instruction manual carefully and thoroughly prior to usage.

By connecting the A/B/Z signals of a rotary or linear encoder*1 to
the latch module, the LT80 measurement values can be acquired
by the timing of the encoder signal (trigger), and stored in the
LT80 for up to 16 axes.This enables dynamic measurement
based on the rotation angle or travel distance.

*1 We have confirmed the operation with Magnescale encoders.
For connection to other manufacturers' encoders,
please contact our sales department.

Encoder

Bl Maximum connectable number of units : 16

I rr
"" 100us SONT "ORT ORI Ot )
Trigger timing * Concurrent latching

*Magnescale reserves the right to change product specifications without prior notice.

Magnescale Co., Ltd

International Sales Department :
Magnescale Americas Inc.
Magnescale Europe GmbH
Service & Parts : 45

3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan
1 Technology Drive, Suite F217, Irvine, CA 92618, USA
Antoniusstrasse 14, 73249 Wernau, Germany

TEL.+1
TEL.+49

Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan

http://www.magnescale.com

MAGNESCALE is a trademark or registered trademark of Magnescale Co., Ltd., Japan

LT80-EA02C
C.2105.CB.500

TEL.+81(0)3-6632-7924
949)727-4017
0)7153-934-291
TEL.+81(0)463-92-2132

FAX.+81(0)3-6632-7928
FAX.+1(949)727-4047
FAX.+49(0)7153-934-299
FAX.+81(0)463-92-3090

The contents of this literature are as of June. 2019
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RS-232C and Ethernet
interface modules

MG80-SC

PLC link function allows communication with
multiple PLC brands with no programming

Bi-directional data

transfer via RS-232C

Connect up to 16 Magnescale
DK- or DT-series gauges

Magnescale Co., Ltd.



H PLC link

By connecting the PLC to the MG80-SC via RS-232C or Ethernet, data can be transferred without PLC programming.
Compatible with PLCs manufactured by Mitsubishi Electric, OMRON and Keyence.

PLC MG80-SC
Address Data name
+0006 Latch
+0007 Measurement data request ’
+0008 Parameter update completed P L C I ©eecccccee
: : ink
+XXXX Measurement result 1 4
+XXXX Measurement result 2

B Main specifications

Main module

Communication protocol

MG80-SC1/MG80-SC2

RS-232C (2,400bit/s to 230,400bit/s)
Ethernet(100BASE-TX : 100Mbit/s)

Function

Resolution selection (0 1 tp 10 um) reference point setting / reset / preset / master preset / current value
maximum value, minimum value, P-P value output of each axis /comparator function (Up to 2 or 4 steps can be set) / PLC link*'

Maximum connectable counter modules

Up to 16 MG80-CM can be connected
(MG80-SC+MG80-CM x16)

Mounting method

35 mm DIN rail mounting

Power supply voltage

DC 10.8t0 26.4 V

Power consumption

2.4 W or less

Maximum communication cable length

RS-232C : 16m*2
Ethernet : 20m(shielded CAT5e LAN cable recommended*?)

*1 Refer to the connection manual for compatible PLCs. *2 Please use DZ252 (sold separately) for RS-232C communication cable. *3 Ethernet communication cables not included.

Counter module
Power consumption

MG80-CM
2.0 W or less (Measuring unit excluded)

Compatible measuring units

DK series, DT series (via MT)

Alarm

Frequency response exceeded, Measuring unit not connected, Cable breakage

B System overview

Main module

MG80-SC
\

B Dimensions
MG80-SC

37.8

Counter module

PC/PLC ———

A To use this product safely, please read the instruction manual carefully and thoroughly prior to usage.

I

\— Up to 16 axis

o

MG80-CM H_ o
\
E‘ )
TRE

MG80-CM

15, 75

82
7

i}

Unit: mm

17.6

*Magnescale reserves the right to change product specifications without prior notice.

Magnescale Co., Ltd.

International Sales Department :

Magnescale Americas Inc.
Magnescale Europe GmbH
Service & Parts

www.magnescale.com

MAGNESCALE is a trademark or registered trademark of Magnescale Co., Ltd., Japan

MG80-SC-EA01C
C.2105.CB.500

3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan

: 1 Technology Drive, Suite F217, Irvine, CA 92618, USA
: Antoniusstrasse 14, 73249 Wernau, Germany

: 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan

TEL.+81(0)3-6632-7924
TEL.+1(949)727-4017
TEL.+49(0)7153-934-291
TEL.+81(0)463-92-2132

FAX.+81(0)3-6632-7928
FAX.+1(949)727-4047
FAX.+49(0)7153-934-299
FAX.+81(0)463-92-3090

The contents of this literature are as of May. 2021
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Fthernet-based network interface

MG80-NE/EI/PN/EC

High-speed processing (400us) of
all axis values and calculations.
Perfect for quick cycle times and
dynamic measurement.

_pab

Ethernet Ethen ‘et/IP EtherCAT. *

Magnescale Co., Ltd.



Main specifications
Main module

MG80-PN

MG80-EC

Communication protocol

MG80-NE

Ethernet (TCP/TP)
100BASE-TX

EtherNet/IP

PROFINET

EtherCAT

Function

Resolution selection (0.1 to 10 pm), reference point setting, reset, preset, master preset, current value /
maximum value / minimum value / P-P value output of each axis, calculation function (2-axis addition and subtraction),
comparator function (Up to 8 sets of 2 or 4 steps can be set)

Transmission speed

100 Mbit/s

Maximum connectable
counter modules

Up to 16 MG80-CM can be connected to
each MG80-NE. This enables an overall
configuration of up to 64 modules
by linked connection.

Up to 16 MG80-CM can be connected to

each MG80-El or MG80-PN.
Link up to 255 units

via fieldbus IP address configuration.

each MGBO-EC.

Up to 16 MG80-CM can be connected to

Link up to 65,535 units
via fieldbus IP address configuration.

Mounting method

35 mm DIN rail mounting

Power supply voltage

DC 10810264V

Power consumption

24 W orless

Maximum cable length*

20 m (shielded CAT5e LAN cable recommended)

*The customer must provide the communication cables.

Countermodule \ MG80-CM 1/0 module Option)* | L780-K1/L280-K2
Power consumption 2.0 Wor less (Measuring unit excluded) Power consumption 20W orless
(Golsgaiil o =AU s IDISSiTzs, D seifes (VR AT 9-pole connector X 2 Photo coupler insulated 8 input, 8 output
: ; 170 LZ80-K1: Current Sink
Frequency response exceeded, Measuring unit .
Alarm not connected, Cable breakage LZ80-K2: Current Source

System overview
MG80-NE

Up to
4 units

can be connected

Unit

Main module  Counter unit
MGB80-NE MG80-CM

* Cannot connect to MG80-NE

MG80-EI/PN/EC

Up to
255 units (MG80-EI/PN)
65,535 units (MG80-EC)

can be connected

Unit
Counter 170 module
Main module module LZ80-K1
LZ80-K2

MG80-EI/PN/EC  MG80-CM
[—

PC
L Up to 16 modules J
LAN cable LAN Cable
Max. 20m Max. 20m

Link connection

High accuracy
Dlgital Gauge

Link connection

L Up to 16 modules J

High accuracy
Digital Gauge

Dimensions
MG80-NE ~ MG80-EI/PN/EC MG80-NE/EI/PN/EC MG80-CM LZ80-K
37.8 37.8 75 232 232
Magnescale &:'m- i
o om 5 5

76
83

40.4 5

A To use this product safely, please read the instruction manual carefully and thoroughly prior to usage.

s

258 |5 25.

o

MG80-CM/LZ80-K

75

82
76
86

End module

15

e

*Magnescale reserves the right to change product specifications without prior notice.

Magnescale Co., Ltd.

International Sales Department :
Magnescale Americas Inc.
Magnescale Europe GmbH
Service & Parts

3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan

1 Technology Drive, Suite F217, Irvine, CA 92618, USA
: Antoniusstrasse 14, 73249 Wernau, Germany

: 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan

https://www.magnescale.com

MAGNESCALE is a trademark or registered trademark of Magnescale Co., Ltd., Japan

MG80-NE/EI/PN/EC-EAO2M M.2107

TEL:+81(0)3-6632-7924
949)727-4017
TEL:+49(0)7153-934-291
TEL:+81(0)463-92-2132

TEL:+1

The contents of this literature are as of Jul. 2021

FAX:+81(0)3-6632-7928
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FAX:+81(0)463-92-3090
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Blessing of the Earth

absolute Magnescale

A compass using geomagnetism will guide you across the sea even during conditions of zero visibility in dense fog or in

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- 1
art technologies, from precise magnetic recording and detection technology to advanced arithmetic processing technf)iogy

and beyond. And, it’s these cutting-edge technologies that are supporting the next generation of global manufacturing.



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 appli ations.

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.

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.

Absolute position
detection system

= Adopts the 2-track M-code system.

de,d\ (;06% S . ~ Number of M-code bits: Up to 18 bits

(Left figure: Example of 4-bit codes)

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.

Stability

Scale signal MR element

ababa

AYATAVAYAYA

The raw signal is an exact sine wave




Beyond to Next Stage

Resistance to Harsh Environments

Diamond DLC
(Monocrystal)  (Amorphous)

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).

High Precision

Advanced arithmetic
processing technology

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

vibration resistance of 250 m/s?

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.

Example of multi-arithmetic processing circuit.

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.

e s | REsistance to condensation and oil Scale recording method

ZOOmv €h2200mv  M100ms A ch2 [ 976mv]|

ZOOmv €h2200mv  M100ms A ch2 [ 976mv]|

High resolution

High performance processing allows for resolutions down to 5nm and 1nm.*

15}
=4
=
@
S
=

Magnescale employs a magnetic detection principle that is resistant to the effects Optical scale
250 2.0 of condensation and oil inherent to machine tools. This principle allows for the Master scale Transcription Product scale
! hi t of high itioni i i ts.
= = achievement oThigh postloning aceiracy even in sevefe environmen's W » » 0
% 15.0 % 15.0 ‘ 4 :
5 0.15um/°C 5 wmee | =L .
@ 10.0 1 10.0 3 y Copy of master scale
50 50 fg{ C
R ey NI 00 - Magnescale
o /. » 20 . C . Laser interferometer Product scale
-5.00 50 100 150 200 250 300 350 400 450 -5-00 50 100 150 200 250 300 350 400 450 -4—>'_>
Position [mm] Position [mm] »
High-precision magnetic Recording ]
material coating .-> The scale is recorded directly onto each product using a .
R — laser interferometer, achieving a highly precise and Each scallcle could be COE‘S'dered
uniform signal over the entire length. a "master scale

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




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

Communication
Type/model name

Slim type

SR27A

ABS

(Absolute)

Robust type

SR67A

Linear
encoder

Slim type

SR74
INC

(Incremental)

Robust type

SR84

Communication

system Type/model name

Exposed type

RS97-1024E

Exposed type

RS97-1024N

Angle ABS
encoder (Absolute)

Enclosed type

RU97-2048

Enclosed type

RU77-4006

Output signal

Compatible
controllers

Effective length

Maximum resolution

Accuracy

Maximum response speed

Protective design grade

FANUC
Mitsubishi Electric
SIEMENS

FANUC
Mitsubishi Electric
SIEMENS

Output signal

Compatible
controllers

Through hole
diameter

Maximum resolution

Accuracy

Maximum response speed

Protective design grade

FANUC
Mitsubishi Electric
SIEMENS

FANUC
Mitsubishi Electric
SIEMENS

SIEMENS

*Magnescale reserves the right to change product specifications without prior notice.

FANUC
Mitsubishi Electric

Yaskawa Electric
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Absolute linear encoder

Slim type

SR27A

« Slim type allows installation in narrow spaces

* Magnetic system enables use even in environments
with condensation, oil, and other adverse coditions

» Supports the communication protocol of each
supporting manufacturer
+ Same thermal expansion as iron

//]o4 [ma]

> Air purge hole
(M5: Both ends)

1.5

L1=L+138

L2 =

L+ 115

(11.5)

L4 L5

56.5

L

Model name

SR27A - xxxOLJAX

SR27A - xxxO[IBX
SR27A - xxxO[IDX

SR27A - xxxOAZY

Effective length (L: mm)

70 - 2,040

Thermal expansion coefficient

12+1 x 10°/°C

Accuracy(at 20°C)

(3+3L/1,000) pmp-p or (5+5L/1,000) pmp-p, L: Effective length (mm)

Reference point

Center, or user-selected position (Set at factory shipping) |

Fixed to center

Fixed to 10 mm from left end of effective length

Output signal

Absolute serial bidirectional signal, compliant with EIA-485

Compliant with DRIVE-CLIQ

Compatible controllers

FANUC a/ai interface compatible

Mitsubishi Electric

SIEMENS AG

Resolution

Selectable from 0.001*, 0005, 0.01, 0.05, 0.1, 0.5and 1 pm (Factory sef)

Selectable from 0.001%,0.005, 0.01, 0.05and 0.1 um (Factory set)

Selectable from 0.001*, 0.005 and 0.01um (Factory set)

Maximum response speed

200 m/min

Functional safety

Please consult with each controller manufacturer regarding
support for functional safety.

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010
EN61800-5-2:2007

Legal compliance

FCC Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +50°C

Storage temperature range

-20 to +55°C

Vibration resistance

150 m/s? (50 Hz to 3,000 Hz)

Impact resistance

350 m/s? (11 ms)

Protective design grade

IP54 (Air purge not included), IP65 (Air purge included)

Power supply voltage range

DC+4.75to +5.25 V

DC+17 to +30.8 V

Maximum power consumption

1.3W or less (4.75V or 5.25V)

1.75W or less (17V)
1.9W or less (30.8V)

Consumption current

250mA (5V) (when the controller is connected)

75mA (24V) (when the controller is connected)

Mass

Approx. 0.39kg+ 1.53kg/m or less

Compatible cables
(types without relay connectors)

CH23-***NVF

CH23-***NVM

CH22-***NSMY

Maximum cable length 13 m 13 m 30 m
Compatible cables CH23-**NVK + CH23-***NPFA CH23-***NVK + CH23-***NPMA CH22-***NSMF + CH22-*** NSFY
(types with relay connectors) 30m 30m 30 m

Maximum cable length

C . *
) Qo\ 2- 910 hole, 15 sinkhole depth 9 n x Intermediate foot plate )
,% (Mounting screw M8 x 16) n x $5 hole Fﬁed"’e
0|10 ength
N N o) Effective length mark (Mounting screw M4 x 10) mark
@ :
=
(o2}
Bl - 3
& i Y ¥ - Y 2y L
i = P @ L@ :
) 3 @\ ) ’ +Direction = — J 77777 i gg:,m
0+0.2
18 18 2 - M6 8.0 sinkhole depth 5
25 26 56133 (Mounting screw M4 x 20 or M6) (bottom surface also) (2.5)
176 (30.5)
151
Air purge hole N
. *Wh le head in the directi f th A it:
' (M5:Bothends) { posi'gcesg;:rit;} ias arggi\t/i‘(a)?\ I;r:d%eggﬁsgnpglérig/ ?srrgl‘fé)traction. Unit: mm
. " 6.8(FANUC , Mitsubishi Electric)
R50 (with repeated bending) ) )
Mi ) .FANU.C R25 (without repeated:with conduit) SIEMENS AG R75 (Wfth repeated bendlng? 7-1(SIEMENS)
itsubishi Electric | o, (without repeated:without conduit) R35 (without repeated bending) *Cable leadout direction can be selected either right or left.
Effective Total . ; Number of Effective Total : . Number of
length length Mounting pitch intermediate foot plates length length Mounting pitch intermediate foot plates
L L1 L2 L3 L4 L5 n L L1 L2 L3 L4 L5 n
70 208 185 - - - 0 770 908 885 | 442.5 - 442.5 1

120 258 235 - - - 0 820 958 935 | 467.5 - 467.5 1
170 308 285 - - - 0 920 1,058 1,085 | 517.5 - 517.5 1
220 358 335 - - - 0 1,020 1,158 1,135 | 567.5 - 567.5 1
270 408 385 - - - 0 1,140 1,278 1,255 | 627.5 - 627.5 1
320 458 435 - - - 0 1,240 1,378 1,355 | 677.5 - 677.5 1
370 508 485 - - - 0 1,340 1,478 1,455 | 727.5 - 727.5 1
420 558 535 - - - 0 1,440 1,578 1,555 520 | 520 515 2
470 608 585 - - - 0 1,540 1,678 1,655 550 | 550 555 2
520 658 635 - - - 0 1,640 1,778 1,755 585 | 585 585 2
570 708 685 - - - 0 1,740 1,878 1,855 620 | 620 615 2
620 758 735 - - - 0 1,840 1,978 1,955 650 | 650 655 2
670 808 785 392.5 - 392.5 1 2,040 2,178 2,155 720 720 715 2
720 858 835 417.5 - 417.5 1 Unit: mm

MG: Machine guide

« The surface indicated by the A marks is the installation surface.
« Screws indicated in the diagram are supplied as standard accessories.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the

inside of both ends of the effective length (L).

* Intermediate foot plate: One location when L = 670 mm, two locations when L = 1440 mm

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

Scale

Cables

[xxx]Effective length (cm)

[[J]Resolution and direction (um)

[AlCommunication protocol

*Magnescale reserves the right to change product specifications without prior notice.

[#]Reference point position

Type | Direction |Resolution | Type | Direction |Resolution Type |NC manufacturer |Remarks Type Reference
[O]Accuracy grade S 0.005| T 0.005 A |FANUC a/ai interface point position
Type |Accuracy grade A 0.01 F 0.01 B | Mitsubishi Electric | 2-wire X |Center
A (5+5L/1,000) ymp-p B + 0.05| G - 0.05 D |Mitsubishi Electric | 4-wire v Fixed to 10mm from left
S [ (3+3L/1,000)ump-p C 01| H 0.1 Z |SIEMENS AG DRIVE-CLIQ end of effective length
L: Effective length(mm) b 05| J 05|  SIEMENS AG: Y only
E 11 K 1] Mitsubishi Electric, FANUC: X only

SIEMENS AG: S, A
Mitsubishi Electric: S, A, B, C

FANUC: S, A,B,C,D,E, T,F,G H,I,J K

[V]Cable seath (covering)

| CH22

* Please consult our representative
separately for arbitrary positions.

CH22

. | Type \ Cable specification Ia)
C H 2 2 - D D D O v >,< # [ s [PU (Polyurethane, Siemens Motion connect 800+) | %) g
_— Ia) =
[3¢]Scale side connector % a CH22-050NSMF b a CH22-050NSFY b o
Type | Specification Remarks “n CH22 %
[O0O]Cable length M Scale head connector Standard o8 -
Written by flush right, F M12 i D a
connector (Female) made by Phoenix Contact | Relay/ Waterproofing o
indication in “m” units, R Relay/ ™
M12 connector (Female) with panel mount . a CH22-100NSMY b
up to 30 m. 0.5 m pitch E relay made by Phoenix Contact Waterproofing/
(Example) [O]Conduit specification Y Yy Attatched connector CH22-050NSMF CH22-100NSMY CH22-050NSFY
T ble length T it specificati i example) example) example)
i ﬁa; = e SV"”h T [#]Controller side connector Cable length 5m Cable length 10m Cable length 5m
oM th condlit Type | Specification Remarks Without conduit Without conduit Without conduit
070 | 7m N | Without conit stancrc) Ype | op! PU sheath PU sheath PU sheath
260 | 26m None |Open-end Scale side connector Scale side connector Scale side connector
Y RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool (gr\g\na\ of Magnescale grig[nal of Magnescale E\:/H 2 (Female)
ontroller side connector ontroller side connector ontroller side connector
z RJ45 connector (water proof) made by YAMAICHI ELECTRON\CS Relay M12 (male) made by RI45 by RI45 made by
F__ [M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing Phoenix Contact YAMAICHI ELECTRONICS ~ YAMAICHI ELECTRONICS
CH23-0000OWV X # [3]Controller side connector CH23 CH23 A
_—m Type Specification Remarks w g
[ooo] Without| With | Earth wire Q o NVK " NPMA =
Cable length z ~ Scale side connector should be 10P JN2 (Female) made by Japan o a CH23-050 b a CH23-050 b O:
(Example) [O]Conduit specification Open-end | Aviation Electronics Industry or 2P made by TAJIMI ELECTRONICS g_ CH23 o]
~ None| - Standard o : :l v,
2’1’3; fab‘e kengih T‘g’e &f”hd“" el M | - |10P made by Sumitomo 3M Mitsubishi NC, J3 (INC serial, ABS) g
005 Or;m N W&h:linc;r‘wtd:tan o F Q | 20P straight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) a CH23-100NVM b
065 6-5m J S | Horizontal drawing case made by HROSE Electric | FANUC (INC serial, ABS) CH23-050NVK CH23-100NVM CH23-050NPMA
100 ]'O K - | 10PINT {Mele) made by Japan Aviation Electronics Industry | Relay example) example) example)
m N |- | 12PRO4 Mele) made by TAJI ELECTRONICS | Relay (fixed) Cable length 5m Cable length 10m Cable length 5m
. Without conduit Without conduit Without conduit
[V]Cable sheath [#]Scale side connector PVC sheath PVC sheath PVC sheath
Type | Cable specification Type | Specification Remarks Scale side connector Scale side connector Scale side connector
vV PVC(®6.8)[Scale side] None | Original of Magnescale Standard Original of Magnescale Original of Magnescale 10P JN2 (Female) made by

P PVC(98) [Controller side]

A 10P JN2 (Female) made by Japan Aviation Electronics Industry | Relay

E PU(®8) [Controller side]

C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS

Relay (fixed)

Controller side connector

Aviation Electronics Industry

Controller side connector
10P N1 (male) made by Japan 10P made by Sumitomo 3M

Japan Aviation Electronics Industry
Controller side connector
10P made by Sumitomo 3M

1
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Absolute linear encoder

Robust type

SR67A

+ High rigidity provides resistance to shock and vibration

* Magnetic system allows use even in environments
with condensation, oil, and other adverse conditions

+ Enables direct communication using the protocol of
each supporting manufacturer without the
requirement of an amplifier

+ Same thermal expansion as iron

Air purge hole

> (M5: Both ends) L1=L+140
31.5 1 39 L2 =(100 *0.2)x (n-1) (39) 1
(2'5 100 #0.2
A 54.5 L (83.5)
S / | Leeway 2 n-07 hole Leeway2 |
| g Ef;erﬁtlve length ?”\;;ui;;hgreexﬁéhx%; Effective length mark
2, o @ / ® © ® © ® & % @ o
g 106 94 e s|o g? L 2 4 2 e
= ] o o
= §I E u')l 7 @‘bﬁ it +Dir-<:ction [t
! [~ A|r purge hole 18 |18 12.5 ®8.5 sinkhole depth 5 (4.5)
19 i0-1 05 133 polarity is addition and negative polarity is subtraction,
@29) 151 24.5 *Cable leadout
TF &4 o Frl
/U/ f t \\ @ 5 & or left.
6.8(FANUC , Mitsubishi Electric) C\‘i
) A 7.1(SIEMENS) 5 if )
FANUC | Co 0 hout repeatoamith tonduit)  SIEMENS AG | A3 (i repeated bening) ° petaedviewolparh
Mitsubishi Electric R20 (without regeated :without conduit) IEVENSA R35 (without repeated bending) claledview ofpar
Effective length Total length Lo N Effective length Total length Lo N
L L1 L L1
140 280 200 3 1,540 1,680 1,600 17
240 380 300 4 1,640 1,780 1,700 18
340 480 400 5 1,740 1,880 1,800 19
440 580 500 6 1,840 1,980 1,900 20
540 680 600 7 2,040 2,180 2,100 22
640 780 700 8 2,240 2,380 2,300 24
740 880 800 9 2,440 2,580 2,500 26
840 980 900 10 2,640 2,780 2,700 28
940 1,080 1,000 11 2,840 2,980 2,900 30
1,040 1,180 1,100 12 3,040 3,180 3,100 32
1,140 1,280 1,200 13 3,240 3,380 3,300 34
1,240 1,380 1,300 14 3,440 3,580 3,500 36
1,340 1,480 1,400 15 3,640 3,780 3,700 38
1,440 1,580 1,500 16 Unit: mm

MG: Machine guide

« The surface indicated by the A marks is the installation surface.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the

inside of both ends of the effective length (L).

Model name

SRB7A - xxxOLIAX

SR67A - xxxOLIBX
SR67A - xxxO[IDX

SRB7A - xxx(OAZY

Effective length (L: mm)

140 -

3,640

Thermal expansion coefficient

12+1 x 10 /°C

Accuracy(at 20°C)

(3+3L/1,000) pmp-p (effective length 140 to 3,040 mm) or (5+5L/1,000) ump-p (effective length 140 to 3,640 mm), L: Effective length (mm)

Reference point

Center, or user-selected position (Set at factory shipping) I

Fixed to center

Fixed to 10 mm from left end of effective length

Output signal

Absolute serial bidirectional signal, compliant with EIA-485

Compliant with DRIVE-CLIQ

Compatible controllers

FANUC a/ai interface compatible

Mitsubishi Electric

SIEMENS AG

Resolution

Selectable from 0.001*, 0,005, 001, 0.05, 0.1, 0.5.and 1 ym (Factory set)

Selectable from 0.001*, 0.005, 0.01, 0.05and 0.1 um (Factory set)

Selectable from 0.001*, 0.005 and 0.01um (Factory set)

Maximum response speed

200 m/min

Functional safety

Please consult with each controller manufacturer regarding

support for functional safety.

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010
EN61800-5-2:2007

Legal compliance

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +50°C

Storage temperature range

-20 to +55°C

Vibration resistance

250 m/s? (50 Hz to 3,000 Hz)

Impact resistance

450 m/s? (11 ms)

Protective design grade

IP54 (Air purge not included), IP65 (Air purge included)

Power supply voltage range

DC+4.75 to +5.25 V

DC+17 to +30.8 V

Maximum consumption current

1.3W or less (4.75V or 5.25V)

1.75W or less (17V)
1.9W or less (30.8V)

Consumption current

250mA (5V) (when the controller is connected)

75mA (24V) (when the controller is connected)

Mass Approx. 0.9kg+ 5.2kg/m or less

Compatible cables CH23-***NVF CH23-**NVM CH22-**NSMY

(types without relay connectors)

Maximum cable length 13 m 13m 30m

Compatible cables CH23-"**NVK + CH23-***NPFA CH23-*NVK + CH23-***NPMA CH22-**NSMF + CH22-*** NSFY
(types with relay connectors)

Maximum cable length 30m 30m 30m

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

*Magnescale reserves the right to change product specifications without prior notice.

Scale [xxx]Effective length (cm) [J]Resolution and direction (um) [A]lCommunication protocol [#]Reference point position
Type | Direction [Resolution | Type | Direction |Resolution Type |NC manufacture |Remarks T Reference
- e ; 2
SRB7A-xxx Q Eéﬁ [O]Accuracy grade S 0.005| T 0.005 A |FANUC a/ai interface YP€ | point position
Type | Accuracy grade A 0.01 F 0.01 B [Mitsubishi Electric | 2-wire X |Center
A [(5+5L/1,000) ump-p B + 0.05| G - 0.05 D [Mitsubishi Electric | 4-wire y  |Fixedto 10mm fromeft
S [ (3+3L/1,000) ump-p (¢} 01| H 0.1 Z |SIEMENS AG  |DRIVE-CLIQ end of effective length
L: Effective length(mm) D 05| J 05/ SIEMENS AG: Y only
E 11 K 1] Mitsubishi Electric, FANUC: X only
SIEMENS AG: S, A * Please consult our representative separately
Mitsubishi Electric: S, A, B, C for arbitrary positions.
FANUC: S,A,B,C,D,E,T,F, G H I, J K
Cables [V]Cable seath (covering)
[ Type [ Cable specification | CH22 CH22 A
C H 2 2 D D D O V >< # S [ PU (Polyurethane, Siemens Motion connect 800+) . o
= - __ =
i a =
Pl Scale side connector S | a CH22-050NSMF b a CH22-050NSFY b |3
Type |Specification Remarks a %
[000]Cable length M [Scale head connector Standard s CH22 o
Written by flush right, Q.
Written by ush 9F F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing ) o
indication in “m” units, ; Relay/ o
up to 30 m, 0.5 m pitch E MJ 2 conge%tol;):]Fem.z«zlec) W':h ;:ane\ mount Waterproofing/ a CH22-100NSMY b
(Example) [O]Conduit specification reiey made By Thoenix montac Attatched connector CH22-050NSMF CH22-100NSMY CH22-050NSFY
Type | Cable length Type | Conduit specification . example) example) example)
015 | 1.5m C With conduit {#-l]—ControSIIer S_I:e ionnector B 7 Cable length 5m Cable length 10m Cable length 5m
ype pecification emarks Without conduit Without conduit Without conduit
%8 ;g" N | Vithotcondut sndrd) None |Open-end PU sheath PU sheath PU sheath
m Scale sidi t Scale sid 1 Scale sid t
Y[ RI45 connector made by YAMAICH ELECTRONICS Adopts NC mechine too Original of Magneseale  Orignl of Magnescale  M12 (Female)
V4 RJ45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay Controller side connector  Controller side connector  Controller side connector
F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS ~ YAMAICHI ELECTRONICS
CH23- D OO O \V4 X H# [3%¢]Controller side connector
CH23 CH23
_——— Type Specification Remarks Q
Without| With | Earth wire %) g
[Ood] - Ia] =
Cable length z _ Scale side connector should be 10P JN2 (Female) made by Japan [N a CH23-050NVK b a CH23-050NPMA b )
—~ . — Open-end | Aviation Electronics Industry or 2P made by TAJIMI ELECTRONICS 3 =
(Example) [O]Conduit specification %) o)
- None| - Standard a CH23 2
b { Cobelengh; | Type | Conit e M | - [10P made by Sumitomo 3M | Mitsubishi NC. J3 (NG seril, ABS) o 2
005 Org N W‘.hw”"“‘: AT F | Q[ 20P straight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) o
065 6.5m thout condut J S | Horizontal drawing case made by HROSE Electric | FANUC (INC serial, ABS) a CH23-T00NVM b
700 ]bm K - | 10PINT (Male) made by Japan Aviation Electronics Industy | Relay CH23-050NVK CH23-100NVM CH23-050NPMA
m N_|_- |12 RO4 [Male) made by TAIMI ELECTRONCS | Relay (fixed) example) example) example)
. Cable length 5m Cable length 10m Cable length 5m
[V]Cable sheath [#]Scale side connector Without conduit Without conduit Without conduit
Type | Cable specification Type |Specification Remarks PVC sheath PVC sheath PVC sheath
V] PVC(6.8) [Scale side] None | Original of Magnescale Standard ch\_e side connector chlg side connector Scale side connector
" - - Original of Magnescale Original of Magnescale 10P JN2 (Female) made by
P PVC (98) [Controller .S\de] A 10P N2 (Female) made by Japan Aviation Electronics Industry | Relay Controller side connector 10P  Controller side connector 10P  Japan Aviation Electronics Industry
E PU(®8) [Controller side] c 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS | Relay (fixed) JINT (male) made by Japan made by Sumitomo 3M Controller side connector 10P

Aviation Electronics Industry

made by Sumitomo 3M



Specifications

SR74
Incremental linear encoder Effective length (L: mm) 70-2,040

SI | m type ¥ Thermal expansion coefficient 12+1 x 10 /°C

=T (3+3L/1,000) pmp-p or (5+5L/1,000) pmp-p

Accuracy(at 20°C) L: Effective length (mm)
« Slim type allows installation in narrow spaces
* Magnetic system allows use even in environments
with condensation, oil, and other adverse
conditions
+ Same thermal expansion coefficient as iron

Model name

Center point, Multi point (40 mm pitch), Signed-type (standard pitch 20 mm), User-selected point (1 mm pitch)
A/B/Reference point line driver signal, compliant with EIA-422
Selectable from 0.05, 0.1, 0.5, and 1 pm (Set at factory shipping)
50m/ min (Resolution: 0.1 pm, Minimum phase difference: at 50 ns)

Reference point

Output signal

Resolution

Maximum response speed
Functional safety —
FCC Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2(60 V DC or less)

Legal compliance

0 to +50°C
-20 to +55°C
150 m/s? (50 Hz to 3,000Hz)
350 m/s? (11 ms)
IP54 (Air purge not included), IP65 (Air purge included)
DC+4.75 to +5.25 V
1.0W or less (4.75V or 5.25V)
200mA (5V) (when the controller is connected)
Approx. 0.27kg+ 1.36kg/m or less
CH33-***CP/CE
15m

Operating temperature range

Storage temperature range

Vibration resistance

Impact resistance

Protective design grade

A/B/Reference point

Power supply voltage range

Maximum consumption current

Consumption current

Dimensions (cable left-lead out direction) Mass

Standard compatible cable

2 x ®10915 sinkhole depth 9

Maximum cable length

v.dS I

14

« The surface indicated by the A marks is the installation surface.

» Screws indicated in the diagram are supplied as standard accessories.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the
inside of both ends of the effective length (L).

“Mounting screw M8 x 16)
3
ol () L1=L+138 @) *Magnescale reserves the right to change product specifications without prior notice.
E § 115 L2=L+115 . : 7
=le L3 La L5 Details of model designation
5|3 73 L (65) . . _ o N
o2 g | P Scale [xxx]Effective length (L): cm units ~ [[JJResolution and direction (um) [###]Reference point position
I < n x Intermediate Type | Direction [Resolution | Type [ Direction [Resolution| ~ (Distance from left end of effective length:Unit mm)
0 o foot plate” nx 95 hole SR74- _X X X t Q g i # :ﬁ: # [*]Cable lead-out direction B 0.05| G 0.05 Reference point position | Indication method
® s (Mounting screw M4 x 10) = Type [Lead-out direction c |, ol H | _ 0.1 Less than 1,000 Number (850 mm — 850)
\\ 1 I I Y I 10 R |Right D 05| J 0.5 1,000—1,099 mm A + lower 2 digits (1,050 mm — A50)
0 3 ?/l =\§ L Left E 1.0 K 1 1,100—1,199 mm B + lower 2 digits
gl - & A 1.200—1,299 mm_|_C + lower 2 digits
7 L E [O]Accuracy grade [®]Minimum phase difference 1,300—1,399 mm | D + lower 2 digits
% = “ Type |Accuracy grade M Phase Phase Phase 1,400—1,499 mm E+ lower 2 digits
& ] - = & A | (5+5L/1,000) pmp-p VP dference (ns)| "Y'P°| difference (ns) | "*°° | difference (ns]] [ 1.500—1.599 mm | F + lower 2 digits
- EE 3 +Direction == / A S [ (3+3L/1,000) ump-p A 50| F 300 L 1,250 1,600—1,699 mm | G+ lower 2 digits
e s——— § irectio i _’lt i L: Effective length(mm) B 100 G 400 | M 2,500 1,700—1,799 mm H + lower 2 c!igits
SR7# et (RS 1 S S { i i C 150 | H 500 | N 3,000 1,800—1,899 mm J + lower 2 digits
‘ H I sinkhol ' ' D 200 J 650 1,.900—1.999 mm_| K + lower 2 digits
Jos02 d:;;?g"a sinkhole 2xp4. 5x8. 5 (25) E 250 K 1,000 2,000—2,040 mm | L+ lower 2 digits
Ll ™~ TV P r———y R Center X
Ll d76.| 15 56 EMountlng screw M4 x‘20) o it v
131 'When scale head moves in the direction of the arrow, Sianed Z
positive polarity is addition and negative polarity is subtraction. | *Cable leadout direction can be igned-type
18 30 L selected either right or left. Unit: mm
’ Cab]e [VV]Cable seath (covering)
. Type
CH33-O0O0OVX # P__| PVC (Polyvinyl chioride) o
—_— E PU (Polyurethane) % CH33 =3
: Number of : Number of . . L 3
Effective | Total Mounting pitch I e Effective | Total Mounting pitch e 1 o ate lenath {# Controler side connector o [ ] ]|
length | length length | length g 2 @
- ! 54 o
eng eng foot plates eng eng foot plates Written by flush right, _Type gpeﬂfIQaﬂon Remarks &l CH33-10NEA b
indication in “m” units, Without| With | Barth wire o 2,
L L1 L2 L3 L4 L5 n L L1 L2 L3 L4 L5 n up t0 30 m, 1 m pitch None| - |Open-end Standard example) %
70 208 185 - - - 0 770 908 885 442.5 - 4425 1 (Example) [O]Condit z Db 1P Cable length 10m
120 258 235 _ _ _ 0 820 958 935 467.5 _ 467.5 1 Typel|[Cablelength| | Type: [ Condit™ L [ - [10P made by Sumitomo 3M Mitsubishi NC. J3 (A/BReference) Brithout conduit
: : 07 |7m C | With conduit{standard) E | P | 20Psiraght case made by Honda TsushinKogyo | FANUC (A/B/Reference) Scale side connector
170 308 285 - - - 0 920 1,058 | 1,035 | 5175 - 517.5 1 28 76m Nt G 6P made by molexs YASKAWA Electrc, Panasonic Original of Magnescale
(INC serial, ABS)
220 358 335 - - - 0 1 ,020 1 ,1 58 1 , 135 567.5 - 567.5 1 H R__[Horizontal drawing case made by HROSE Electric | FANUC (A/B/Reference)
270 408 385 - - - 0 1 ,140 1 ,278 1 ,255 627.5 - 627.5 1 [#]Scale side connector
| Type |Speciﬁcation \ Remarks \
320 458 435 - - - 0 1,240 1,378 1,355 677.5 - 677.5 1 |_None_|[Original of Magnescale | standard J
370 508 485 - - - 0 1 ,340 1 ,478 1 ,455 727.5 - 727.5 1 *Relay type cannot be used for A/B/Reference type of SR74 and SR84
420 558 535 - - - 0 1,440 1,578 1,555 520 520 515 2
470 608 585 - - - 0 1,540 1,678 1,655 550 550 555 2
520 658 635 - - - 0 1,640 1,778 1,755 585 585 585 2
570 708 685 - - - 0 1,740 1,878 1,855 620 620 615 2
620 758 735 - - - 0 1,840 1,978 1,955 650 650 655 2
720 858 835 417.5 - 417.5 1 2,040 2,178 2,155 720 720 715 2
MG: Machine guide * Intermediate foot plate: One location when L = 720 mm, two locations when L = 1440 mm Unit: mm

15



Specifications

SR84

Incremental linear encoder 140-3,040
Thermal expansion coefficient 12+1 x 10 /°C

RObUSt type - (3+3L/1,000) pmp-p or (5+5L/1,000) pmp-p

S R - R Accuracy(at 20°C) L: Effective length (mm)

+ High rigidity provides resistance to shock and vibration -
* Magnetic system allows use even in environments with

condensation, oil, and other adverse conditions
+ Same thermal expansion as iron

Model name

Effective length (L: mm)

None, Center point, Multi point, Signed-type, User-selected point (1 mm pitch)
A/B/Reference point line driver signal, compliant with EIA-422
Selectable from 0.05, 0.1, 0.5, and 1 um (Set at factory shipping)
50m/ min (Resolution: 0.1 pum, Minimum phase difference: at 50 ns)

Reference point

Output signal

Resolution

Maximum response speed
Functional safety —
FCC Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2 Safety standards not applicable (60 V DC or less)

Legal compliance

0 to +50°C
-20 to +55°C
250 m/s? (50 Hz to 2,000Hz)
450 m/s? (11 ms)
IP54 (Air purge not included), IP65 (Air purge included)
DC+4.75 to +5.25 V
1.0W or less (4.75V or 5.25V)
200mA (5V) (when the controller is connected)
Approx. 1.24kg+ 4kg/m or less

Operating temperature range

Storage temperature range

Vibration resistance

Impact resistance

Protective design grade

A/B/Reference point

Power supply voltage range

Maximum consumption current

Consumption current

Mass

Dimensions (cable left-lead out direction)

> Standard compatible cable CH33-***CP/CE
_ 2 ol of ai purge L1=L+138 Maximum cable length 15m
©) 14.5 M5 Both end 39 L2 =(100 +0.2) x (n-1) (39) - —— - - -
> (M5: Both ends) 10020.2 *Magnescale reserves the right to change product specifications without prior notice. 1)
_la — 3 . . . ns)
513 9.2 @1, ses © (81.5) ) Details of model designation ®
NN
= ’
= 2 ?l\;oﬁlz{i:g:lcsr::lhl\jllgfggt)h 65 Scale [xxx]Effective length (L): cm units  [[J]Resolution and direction (um) [###]Reference point position
= - SR84 *OOeH## o Type | Direction [Resolution | Type | Direction |Resolution| ~ (Distance from left end of effective length:Unit mm)
- N § i SXXXRUUe [*]Cable lead-out direction B 005| G 0.05 Reference point position | Indication method ,
: @ /i @ Type |Lead-out direction C 01| H _ 0.1 Less than 1,000 Number (850 mm — 850)
8 @ /LG @ @ © R_[Right b |* 05| J 05 1,000—1,099 mm_| A +lower 2 digits(1.050 mm—A50)
;/ w L |Left E 10| K 1 1,100—1,199 mm B + lower 2 digits
© ¢ I [ 1,200—1,299 mm C + lower 2 digits
g - ! i [O]Accuracy grade [®]Minimum phase difference 1.300—1.399 mm D + lower 2 digits
=N (& Type |Accuracy grade Phase Phase Phase 1,400—1,499 mm E + lower 2 digits
= +Direction A | (5+5L/1,000) pmp-p Type difference (ns) Type difference (ns) Type difference (ns) 1,500—1,599 mm F + lower 2 digits
Qo S | (3+3L/1,000) ymp-p A 50| F 300 L 1,250 1,600—1,699 mm G + lower 2 digits
Hexagonal L: Effective length(mm) B 100 | G 400 | M 2,500 1,700—1,799 mm H + lower 2 digits
5202 sinkhole (32.5) C 150 | H 500 | N 3,000 1,800—1,899 mm J + lower 2 digits
- depth 5 D 200 | J 650 1,900—1,999 mm K + lower 2 digits
19:0.1 a4 15 6 2 x ¢4.5x8.5 E 250 [ K 1,000 2,000—2,099 mm | L + lower 2 digits
(Mounting screw M4 x 20) 2,100—2,199 mm | M + lower 2 digits
0. 139.5 2,200—2,299 mm_| N + lower 2 digits
13.5 L Unit: mm 2,300—2,399 mm | P + lower 2 digits
*When scale head m in the direction of the arr it larity is addition and negati larity is subtraction. *Cable lead! td'>r ction can be selected either right or left 2,400—2,499 mm Q + lower 2 digits
en scale he: oves in the direction of the arrow, positive polarity is addition and negative polarity is sul ion. e leadout directio e selected either right or left. 2500—2.599 mm | R + lower 2 digits
2,600—2,699 mm S + lower 2 digits
2,700—2,799 mm T + lower 2 digits
. . 2,800—2,899 mm U + lower 2 digits
Effective Total Effective Total 2.900-2999 mm |V + lower 2 digits
length length L2 n length length L2 n 3.000-3,040 mm_| W + lower 2 digits
Center X
L L1 L L1 Multi Y
140 278 200 3 1,340 1,478 1,400 15 Signed-type z
240 378 300 4 1,440 1,578 1,500 16 )
Cable [V]Cable seath (covering)
340 478 400 5 1,540 1,678 1,600 17 . Type N
440 578 500 6 1,640 1,778 1,700 18 CH33-000OVX# [V Fapi o . o
yurethane) A CH33 2
QO =
540 678 600 7 1 ’740 1 ’878 1 ’800 19 — N [3¢]Controller side connector Iy : °=
640 778 700 8 1,840 1,978 1,900 20 L JCapie erth Type [Specification Remarks o, Q
ritten by tush rignt, Without] With | Earth wire Q| a CH33-10NEA n
740 878 800 9 2,040 2,178 2,100 22 indication in *m” units, None| - |Open-end Standard ® a
2 2 2 up to 30 m, T m pitch A Df)sub 15 example) [}
840 978 900 10 2,240 2,378 2,300 24 (Example) [O]Conduit b T Toetop Cable length 10m
- Without conduit
940 1.078 1.000 11 2 440 2578 2500 26 1078 [ (EL0T 1578, |[ L L | - |10P made by Sumitomo 3M Mitsubishi NC, J3 (A/B/Reference) PU sheath
: : : : : 07 | 7m C__| With conduit (standerd) E | P _|20P staight case made by Horda Toustin Kogyo | FANUC (A/B/Reference) Scale dide connector
1 ,040 1 ,1 78 1 ,1 00 12 2,640 2,778 2,700 28 26 | 26m N Without condlit G - | 6P made by molexs YASKAWA Electric, Panasonic Original of Magnescale
(INC serial, ABS)
1 1140 1 1278 1 1200 1 S 21840 21978 2’900 30 H R | Horizontal drawing case made by HROSE Electric | FANUC (A/B/Reference)
1,240 1,378 1,300 14 3,040 3,178 3,100 32 [#]Scale side connector
. . . [ Type [Specification [ Remarks
MG: Machine guide Unit: mm [ None [Original of Magnescale | Standard

L . . . *Relay t t b d for A/B/Ref 1 f SR74 and SR84
- The surface indicated by the A marks is the installation surface. elay type cannot be used for A/B/Reference type o o

« Screws indicated in the diagram are supplied as standard accessories.
» Movement outside the effective length (L) will damage the scale head. It is recommended that the mechanical movable length (stroke) be set to 10 mm or more to the
inside of both ends of the effective length (L).
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Absolute angle encoder

Exposed type

RS97...E~

» Enables direct communication using the protocol of each supporting

manufacturer without the requirement of an amplifier

+ Magnetic system allows use even in environments with condensation, oil, and

other adverse conditions

+ 96mm diameter through-hole allows for design and mounting flexibility

+ Dual head configuration reduces the effect of axial runout

Mitsubishi Electric

] 0c2 |

O] oce |

(20.15+0.03)

0.14+0.03

Clearance

-g 029)

+0.1
+0.05

200 hé (
¢97 0.1
$96

0
0.1

9165

Section A-A’

18

Absolute position zero output position
(£2°)

Rotor

—=

*kWhen stator is fixed and rotor rotates clockwise, addition is performed.

FANUC
Mitsubishi Electric
12.5°

SIEMENS AG

R20 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®7.8mm

R10 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®5.6mm

Unit: mm

Model name

RS97-1024EGA |

RS97-1024EGD |

RS97-1024EGZ

Output wave number

1,024 waves/revolution

Through hole diameter $96 mm
Accuracy(at 20°C) +2.5"
Output signal Absolute serial bidirectional signal, compliant with EIA-485 Compliant with DRIVE-CLIQ

Compatible controllers

FANUC |

Mitsubishi Electric

SIEMENS AG

Resolution

23 bits (8,388,608 pulses/revolution)

Maximum response revolutions

5,000 min’

Functional safety

Please consult with each controller manufacturer
regarding support for functional safety.

EN 1ISO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010

EN61800-5-2:2007

Legal compliance

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device

EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +60°C

Storage temperature range

-10 to +60°C

Vibration resistance

150 m/s? (50 Hz to 2,000 Hz)

Impact resistance

1,000 m/s? (11 ms)

Protective design grade

IP65

Power supply voltage range

DC+4.75t0 +5.25 V

DC+17 to +30.8 V

Maximum consumption current

1.25W or less (4.75V)
1.2W or less (5.25V)

2.3W or less (17V)
3.1W or less (30.8V)

Consumption current

240mA (5V) (when the controller is connected)

120mA (24V) (when the controller is connected)

Output connector

JN1HS10PL4S made by Japan Aviation Elecronics Industry

SACC-M12MS-8QH made by Phoenix Contact

Moment of inertia

9x10“ kgm? or less

Mass

Approx. 2kg (rotor: 0.2kg/ stator: 1.7kg) or less

Compatible cables
(types without relay connectors)

CH23-**NPFA

CH23-***NPMA

CH22-***NSFY

Maximum cable length 30m 30m 30m
Compatible cables CH23-***NPKA + CH23-***NPFA CH23-**NPKA + CH23-***NPMA CH22-***NSFF + CH22-***NSFY
(types with relay connectors) 30 m 30m 30 m

Maximum cable length

*Magnescale reserves the right to change product specifications without prior notice.

Details of model designation

Scale [E]IRotor inner diameter ~ [AJCommunication protocol [mE]Head cable length
RS97-1024EG/ A HHE 96 mm Type [NC manufacturer _|Remarks Type |Head cable length
- -2 a [G]Resolution A _[FANUC a interface 01 [1m
23 bit D | Mitsubishi Electric _|4-wire 02 |2m
Z |[SIEMENS AG DRIVE-CLIQ
Cab|es [V]Cable seath (covering)
[ Type [ Cable specification ] CH22 CH22
X [}
C H 2 2 - D D D >.< # S PU (Polyurethane, Siemens Motion connect 800+) o
- — wn
—_— >
i Q =
[x]Scale side connector 9 | 3 CH22-050NSFF b a CH22-055NSFY b |3
Type | Specification Remarks 2 %
[DlDD]CabIe \ength M Scale head connector Standard s CH22 =
Written by flush right, F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing ) 2.
indication in *m” units, V12 tor (Female) mad Relay/ <
up to 30 m, 0.5 m pitch E by thoer:]?:%g;tagma ©) mace Waterproofing/ a CH22-100NSFY b
(Example) [O]Conduit specification Attatched connector CH22-050NSFF CH22-100NSFY CH22-055NSFY
Type | Cable length Type | Conduit specification : le) le) le)
015 [15m C 1 Wit [#]Controller side connector gwfl;"l':’leengm:m %ab?eﬁ:ng(h; om (e:wfi'";p‘:ngm:m
ifi i it it it it it it it it it
070 | 7m N Witout condu sndd Tz | dorzgillziiian SLIELS P chesth PU shoath PU shesth
260 | 26m None | Open-end Scale side connector Scale side connector Scale side connector
Y RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool M12 (Female) made by M12 (Female) made by M12 (Female) made by
Z__ [Ras6 comector {water proof) made by YAVAICHI ELECTRONCS | Relay Controllar 3 connector Controlr s connector Gontrolr s connector
F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (Male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
CH23-0000OWV X # [3]Controller side connector
_—_— Type Specification Remarks CH23 CH23 A
[oool Without| With | Earth wire - o
Cable length z _ Scale side connector should be 10P JN2 (Female) made by Japan 1) =3
(Example) [O]Conduit specification Open-end | Aviation Electronics Industry or 2P made by TAJIMI ELECTRONICS % a CH23-050NPKA b a CH23-050NPFA b S
Type | Catlelength| [ Type | Cord " it Nonel - Standard 2 CH23 o)
g’]pg IM'— ‘g’e W"”hL“w M | - [10P made by Sumitomo 3M Mitsubishi NC, J3 (INC serial, ABS) g “
005 Org N W‘Ih toondut F Q | 20P straight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) a
oae elsx hodt condu! J |5 [Horionta craving case made by HROSE Eecrc | FANUC (INC serial, ABS) a CH23-100NPFA b P
700 ]'0 K = | 10PINT (Male) made by Japan Aviation Electronics Industry | Rellay
m N | - | 12PR04 (Male) made by TAIMI ELECTRONICS | Relay (fixed) CH23-050NPKA CH23-100NPFA CH23-050NPFA

[V]Cable sheath

[#]Scale side connector

Type | Cable specification Type | Specification Remarks
vV PVC(®6.8)[Scale side] None | Original of Magnescale Standard
P PVC(98)[Controller side] A 10P JN2 (Female) made by Japan Aviation Electronics Industry | Relay

E PU (08) [Controller side]

C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS

Relay (fixed)

example) example)
Cable length 5m Cable length 10m
Without conduit Without conduit

PVC sheath(®8) PVC sheath(®8)

Scale side connector Scale side connector
Original of Magnescale Original of Magnescale

10P N1 (Female) made by Japan ~ 10P JN1 (Female) made by
Japan Aviation Electronics Industry Controller side connector

Aviation Electronics Industry
Controller side connector Controller side connector
10P N2 (Male) made by 20P made by

Japan Aviation Electronics Industry Honda Tsushin Kogyo

example)
Cable length 5m

Without conduit

PVC sheath(®8)

Scale side connector

10P IN2 (Female) made by

Japan Aviation Electronics Industry

20P made by
Honda Tsushin Kogyo

I Jreok/6SH
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Absolute angle encoder

Exposed type

RS97...N

+ Enables direct communication using the protocol of each
supporting manufacturer without the requirement of an amplifier
+ Magnetic system enables use even in environments
with condensation, oil, and other adverse conditions
+ 180mm diameter through-hole allows for design and mounting flexibility
+ Dual head configuration reduces the effect of axial runout

Mitsubishi Electric

©340 h5(§o25)

20

5+0.03

$208.3*3"

9.64

Rotor mounting

180155
$290 %1

Stator /

0.25+0.05
Clearance

Section A-A’

2-M8

A
=
7-07
>
7-97 —__d +Direction
_/ T 2-M8
w\w . .
79. A
2 ®
© ' '3‘!"0 ; 2%‘3‘\)0 I
. g PN : |
)
2 6> Shielded lead-out cable
- / -
e — /Outer diameter 5.6 mm
&S 2250 30°

Absolute position zero output position

(£2°)

Please contact us for inquiries about R$97-1024N model.

SIEMENS AG

FANUC
Mitsubishi Electric

*When stator is fixed and rotor
rotates clockwise, addition is performed.

R20 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®7.8mm

R10 (without repeated bending)
R50 (with repeated bending)
Outer diameter ®5.6mm

Unit: mm

Model name

RS97-1024NGA |

RS97-1024NGD

RS97-1024NGZ

Output wave number

1,024 waves/revolution

Through hole diameter $180 mm
Accuracy(at 20°C) +2.5"
Output signal Absolute serial bidirectional signal, compliant with EIA-485 Compliant with DRIVE-CLIQ

Compatible controllers

FANUC |

Mitsubishi Electric

SIEMENS AG

Resolution

23 bits (8,388,608 pulses/revolution)

Maximum response revolutions

5,000 min’

Functional Safety

Please consult with each controller manufacturer
regarding support for functional safety.

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010
EN61800-5-2:2007

Legal compliance

FCC

Part15 Subpart B Class A

ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Operating temperature range

0 to +60°C

Storage temperature range

-10 to +60°C

Vibration resistance

150 m/s? (50 Hz to 2,000 Hz)

Impact resistance

1,000 m/s? (11 ms)

Protective design grade

IP65

Power supply voltage range

DC+4.75to +5.25 V

DC+17 to +30.8 V

Maximum consumption current

1.35W or less (4.75V)
1.3W or less (5.25V)

2.5W or less (17V)
3.2W or less (30.8V)

Consumption current

260mA (5V) (when the controller is connected)

120mA (24V) (when the controller is connected)

Output connector

JN1HS10PL2 made by Japan Aviation Elecronics Industry

SACC-M12MS-8Q H made by Phoenix Contact

Moment of inertia

8.8x 10 kgm? or less

Mass

Approx. 3.4kg (rotor: 0.6kg/ stator: 2.8kg) or less

Compatible cables
(types without relay connectors)
Maximum cable length

CH23-***NPFA
30 m

CH23-**NPMA
30 m

CH22-***NSFY
30 m

Compatible cables
(types with relay connectors)
Maximum cable length

CH23-"**NPKA + CH23-***NPFA

30m

CH23

-***NPKA + CH23-***NPMA
30m

CH22-***NSFF + CH22-***NSFY

30m

*Magnescale reserves the right to change product specifications without prior notice.

Details of model designation

[MM]Head cable length

Scale

[N]Rotor inner diameter

[A]Communication protocol

I N¥e0-26SY I

RS97-1024NG/AENE 180 mm Type [NC manufacturer  |Remarks Type |Head cable length
=== ) A |FANUC a interface Ol [1m
[G]gesbcflu“"” D [Mitsubishi Electric _|4-wire 02 |2m
3 bit Z |SIEMENS AG DRIVE-CLIQ 03 |3m
Cables [VV]Cable seath (covering)
. [ Type [ Cable specification CH22 CH22 A
C H 2 2 - D D D O v >.< # | S \ PU (Polyurethane, Siemens Motion connect 800+) \ - o
- = =]
! a >
Px]Scale side connector ® | 5 CH22-050NSFF b a CH22-055NSFY b |3
Type | Specification Remarks 3 =
[O00]Cable length M [Scale head connector Standard 5 CH22 ]
Written by flush right, F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing ) é’_
indication in “m” units, Relay/ )
up to 30 m, 0.5 m pitch g |M12 connector (Female) made Waterproofing/ a CH22-100NSFY b
(Example) [O]Conduit specification by Phoenix Contact
P Attatched connector CH22-050NSFF CH22-100NSFY CH22-055NSFY
Type | Cable length Type | Conduit specification . ample) ample) ample)
015 [ 1.5m C With conduit [#1]—C0ntrc>sller s;de ?Dnnecmr R 5 LeCxat:r\r:ap\:ngth 5m (e:zbrgplzngth 10m ec);br\:p\:ngth 5m
e ecification emarks ‘Without conduit Without conduit Without conduit
070 | 7m N | Without conduit (standard) N)c/:Flfue Op on-end PU sheath PU sheath PU sheath
260 | 26m P _ Scale side connector Scale side connector Scale side connector
Y RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool M12 (Female) made by M12 (Female) made by M12 (Female) made by
z RJ45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay Eh"e”'x Contact Phoenix Contact Phoenix Contact
- ontroller side connector Controller side connector Controller side connector
F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (Male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
CH23-0000OV X # [3]Controller side connector
—_— Type Specification Remarks CHz3 CHz3 )
i i i o
(ooo! o With Eorth wire Scale side connector should be 10P JN2 (Female) made by Japan & =
Cable length z - Q - - =
© 'eng ) . Open-end | Aviation Electronics Industry or 2P made by TAJMI ELECTRONICS & | @ CH23-050NPKA b a CH23-050NPFA b | g
(Example) [O]Conduit specification o
— None| - Standard Q. CH23 o
By]poe ?ab'e Jength Ty(':” m‘”“ el M | - | 10P made by Sumitomo 3M Mitsubishi NC, J3 (INC serial, ABS) 3 ] s
005 On; N W"th co{n u ds_tan il F Q | 20Pstraight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) %
-om Hhout concu J | S| Horizontaldraving case made by HROSE Ectric | FANUC (INC serial, ABS) a CH23-100NPFA b
065 | 6.5m -
100 | 10 K = 10PN i) mece by i At Excoics sy | Relay CH23-050NPKA CH23-100NPFA CH23-050NPFA
m N - | 12PRO4 (Male) made by TAJMI ELECTRONICS | Relay (fixed) -
example) example) example)
[V]Cable sheath [#]Scale side connector Wi corct Winas et Wi corct
Type | Cable specification Type | Specification Remarks PVC sheath(®8) PVC sheath(®8) PVC sheath(&8)
- — Scale side connector Scale side connector Scale side connector
\Y PVC(®6.8) [Scale side] None | Original of Magnescale Standard 10P UNT (Female) made by Japan ~ 10P JNT (Female) made by 10P IN2 (Female) made by
P PVC(d8)[Controller side] A 10P N2 (Female) made by Japan Aviation Electronics Industry | Relay Aviation Electronics Industry Japan Aviation Electronics Industry Japan Aviation Electronics Industry
E | PU(®8)[Controlier side] C [ 12P R04-9125JF85 made by TAJIMI ELECTRONICS | Relay (fixed) O e T e e connector o o comnector
Japan Aviation Electronics Industry - Honda Tsushin Kogyo Honda Tsushin Kogyo
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RU97-2048AJZ

Model name RU97-2048BJZ

Absolute angle encoder

Output wave number 2,048 waves/revolution

Enclosed type

Through hole diameter A:$p20 mm.B:$p22 mm

Accuracy(at 20°C) +2.5"
Output signal Compliant with DRIVE-CLIQ, single turn absolute type
Compatible controllers SIEMENS AG
-2048 Resolution 25 bit (33,554,432 pulses/revolution)
Maximum response revolutions 2,000 min™
+ Enables direct communication using the SIEMENS DRIVE-CLIQ Maximum mechanical revolutions 3,000 min

EN 1SO13849-1:2008 Cat.3
EN 62061:2005 / IEC 61508:2010 / EN61800-5-2:2007

protocol without the requirement of an amplifier

. . . Functional safety
+ Magnetic system enables use even in environments

with condensation, oil, and other adverse conditions
+ Internal coupling allows for design and mounting flexibility

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device
EN55011 Gp1 Class A, EN61000-6-2

Legal compliance

Operating temperature range 0 to +60°C

Storage temperature range -10 to +60°C

Vibration resistance 150 m/s? (50 Hz to 2,000 Hz)

Impact resistance 1,000 m/s? (11 ms)

Protective design grade 1P65

Power supply voltage range DC+17 to +30.8 V

Maximum consumption current 1.6 Worless (17 V or 30.8 V)

Consumption current 65 mA (24 V) (when the controller is connected)

Moment of inertia 9.4x10° kgm? or less

4—$3.3+0.1 depth 7

22

Starting torque (at 20°C) 0.08 Nm or less
Mass Approx. 1.2kg or less
4-M3 depth 5 . G\ Air purge hole M5 ?r%ggatiitmﬁigfﬁonnectors) CH22-***NSFY
T IS .
| NS &\0 Maximum cable length 30m
% xcow_| | Compatible cables CH22-***NSFF + CH22-**"NSFY
Qq ) . ) (types with relay connectors)
o 4 - Mounting hole for M4 (when installing from top) Maximum cable length 30 m
‘ 4 - Mounting hole for M6 (when installing from bottom) *Magnescale reserves the right to change product specifications without prior notice.
P35
- ! *When scale axis rotates counter clockwise,
addition is performed.
. Scale [#<]1Drum inner diameter [JIResolution 25 bit [mm]Head cable length
90 ’ ) Type [Drum inner diameter Type [Head cable length
2 i ‘ \ +100 RU97-2048%JZENE 50 [ZSIEMENS AG DRIVE-CLIQ o s
Cable length 1000 *'% Made by Phoenix Contact -
| B [®22 mm 02 |2m
03 |3m
] e
j = o
<
Y A Cables [V]Cable seath (covering)
. [ Type [ Cable specification | CH22 CH22 A
Reference mark _A_ 'V__ I : i T i CH22- E Q z X;i [[ ]S | PU (Polyurethane, Siemens Motion connect 800+) | w %
. . %] Scale side connector =
This is the position at which the 100 R10(W!thout repeated bgndlng) T [Soecioaton FemerTs % a CH22-050NSFF b a CH22-055NSFY b S
absolute position is zero. R50(With repeated bending) t(o, (OO0 Cable length M [Scale head connector Standard a CH22 ]
© < 61 > }Nri}‘ter} bY_ flush right. F M12 connector (Female) made by Phoenix Contact | Relay/ Waterproofing o g_
indication in "m um?s, M12 connector (Female) made Relay/ ™
up to 30 m, 0.5 m pitch E by Phoenix Contact Waterproofing/ a CH22-100NSFY b
> N . . oenix Contac’
®30 H6 (*5°"%) (Example) [O]Conduit specification Y Attatched connector CH22-050NSFF CH22-100NSFY CH22-055NSFY
- - Type | Cable length Type | Conduit specification . le) le) le)
~ > 015 [156m C [ Wihcordit (#]Controller side connector Cable length 5m Caie length 10m Cable length 5m
070 | 7m N | Without conduit (standard) Type | Specification Remarks ‘é"d";ﬁ‘;‘afho"d“" \F/’thfs‘(;:tatchw\du‘t \évdt?;ﬁ\;;::hondmt
‘ 260 | 26m None | Open-end Scale side connector Scale side connector Scale side connector
A | ! g(( N ) A Y| RU45 connector made by YAMAICHI ELECTRONICS Adopts NC mechine tool V12 (Female) made by T2 (Female made by V12 (Female) made by
oenix Contact oenix Contact oenix Contact
—_— 0 j 2 [RI45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay _ Controller &ide connector Controller side connector Controller side sonnestor
A r ‘ ! % A F M12 connector (Male) made by Phoenix Contact | Relay/ Waterproofing M12 (Male) made by RJ45 made by RJ45 made by
| | . Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
; — :
i i i i T
I i T
8 g ' ; : 5 < @ B Installation Installation nut
S i t 1 i < Dimentions (M20x1) (Obtained by the customer)
k] d + 1 I L 40035
¢ : — d Y BT QAN
! | ‘ - %j%
| [ I - Y Y
Y Y -
I A dd
)
|« D
985 f7( 6%
Model ®D(mm) @d (mm)
RU97-2048AJZ |©20g6 (5% )

RU97-2048AJZ ®20H6(*20'3)
RU97-2048BJZ ®22H6(*20%)

RU97-2048BJZ 2296 (35% )

P100

Bearing rotation center Unit: mm
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Absolute angle encoder

Enclosed type

RU7 7 o

» Magnetic system enables use even in environments
with condensation, oil, and other adverse conditions
+ Enables direct communication using the protocol of each
supporting manufacturer without the requirement of an amplifier
+ Internal coupling allows for design and mounting flexibility

4-M3 depth 5

4-¢3 +0.1 depth 7

Air injection hole (M5)

4 - Mounting hole for M4
(when installing from top)

*When scale axis rotates counter clockwise, addition is performed.

55

©

A
Y

Reference mark —
\ ——
This is the position at which the 5? — — @ —% | ©19.8
bsolute position is zero. — .
absolute position is zer i N
. . ©
R10(Without repeated bending) g
R50(With repeated bending)
+0.016 Installation Installation nut
=¢30H6 (*3 )= Dimentions (M20x1) (Obtained by the customer)
®100
40035
‘ | P\ A ®85 H7 (%) S[0.1TA]
AT @ A
o . . PR
(when installing from bottom) - | | o o
3 ' I g S| T 4x M4 o
| | - .
[T 8 | ; T OI ] 5
i i 2
| | . | \ v v o T, v V
o i 7.7 /
20H6
4; ’ > o) /
B 857 (2%%) X g —
- o © Bearing rotation center
P29+

Unit: mm

Model name

RU77-4096A[L 1A

RU77-4096A[1B
RU77-4096AL1D

RU77-4096ALIF

Output wave number

4,096 waves/revolution

Through hole diameter ®20 mm
Accuracy(at 20°C) +2.5"
Output signal Absolute serial bidirectional signal, compliant with EIA-485

Compatible controllers

Yaskawa Electric

Maximum resolution

21bit (2,097,152 pulse/revolution)

Maximum response revolutions

Maximum mechanical revolutions

FANUC Mitsubishi Electric
25bit (33,554,432 pulse/revolution)
2,000 min'
3,000 min'!

Functional safety

Legal compliance

FCC Part15 Subpart B Class A and ICES-003 Class A Digital Device
and EN55011 Gp 1 Class A, EN 61000-6-2 Safety standards not applicable (60 V DC or less)

Operating temperature range

0 to +60°C

Storage temperature range

-10 to +60°C

Vibration resistance

150 m/s? (50 Hz to 2000 Hz)

Impact resistance

1,000 m/s? (11

ms)

Protective design grade

IP65

Power supply voltage range

DC4.75-5.25 V (with connecting terminal)

Consumption current

200mA (at 120Q termination)

Moment of inertia

9.4x10°° kgm? or less

Starting torque (at 20°C)

0.1 Nm or less

Mass

Approx. 1.2kg or less

Standard compatible cable

CH33-**, CE28-***

Maximum cable length

CH33-"*": 30 m, CE28-*** : 15 m

Scale

RU77-4096A0A %00

*Magnescale reserves the right to change product specifications without prior notice.

[J]Resolution

[A]lCommunication protocol

Type Resolution Number of pulses/revolution Number of partitions Type | Number of wires | NC manufacturer
A Approx. 2.5°/1,000 131,072 1/32 A 4-wire FANUC «interface
B Approx. 1°/1,000 262,144 1/64 B 2-wire Mitsubishi Electric
C Approx. 7°/10,000 524,288 1/128 D | 4-wire Mitsubishi Electric
D Approx. 3.5°/10,000 1,048,576 1/256 F 2-wire Yaskawa Electric
E Approx. 2°/10,000 2,097,152 1/512
F Approx. 1°/10,000 4,194,304 1/1,024 [OO]ICable length
G | Approx. 4.5°/100,000 8,388,608 1/2,048 [ Type | Cable length |
H Approx. 2°/100,000 16.777.216 1/4,096 10 [ 1m |
J Approx. 1°/100,000 33,5654.432 1/8,192
*Yaskawa Electric: D,F
[%]Connector
Connector Description | Remarks
Plastic water proofing(Male) J main cable length Max.1m. extension cable : CH33 Max cable length(main+extension) : 30m
Metal water proofing(Male) G main cable length Max.9m. extension cable : CE28 *Max cable length(main+extension) : 15m

[V]Cable seath (covering)

[DOO]Cable length
Written by flush right,
indication in “10cm” units,
up to 14m,1m pitch

[O]Conduit

CH33-050NKA

CH33-050NPQK

- Type 9
P PVC (Polyvinyl chloride) xu 3
[OO]Cable length E | PU (Polyurethane) Y a b a b =
Written by flush right o o
indication in *m” units, ;. (%N o
up 1030 m, 1 m pitch [3¢]Controller side connector a =
Type |Specification Remarks ] a
lithout|With| Earth wire )
" a CH33-10NPQA b
(Example) [OIConduit None| - |Open-end Standard
Type | Cablelength| | Type | Conduit M - | 10P made by Sumitomo 3M Mitsubishi NC, J3,J4 (ABS) CH33-050NKA CH33-10NPQA CH33-050NPQK
07 |7m C | With conduit (standard) - | Q |20Pstraight case made by Honda Tsushin Kogyo FANUC (ABS) example) example) example)
- . n Cable length 5m Cable length 10m Cable length 5m
26 | 26m N | Without conduit G - |6P made by molex® YASKAWA Electric(ABS) Without conduit Without conduit Without conduit
Controller side connector Controller side connector Controller side connector
- S |Horizontal drawing case made by HROSE Electric FANUC (ABS) T0P (JBT) made by Japan made by 20P made by
K | = | 10PINI (Male) made by Japan Aviation Electronics Industry | Relay Aviation Electronic Industry Honda Tsushin Kogyo Honda Tsushin Kogyo
Scale side connector Scale side connector Scale side connector
JB1D10PL2 made by Japan JB1D10PL2 made by Japan JB1D10PL2 made by Japan
Aviation Electronics Industry Aviation Electronics Industry Aviation Electronics Industry
[#]Scale side connector
C b| Type |Specification Remarks
able None | Original of Magnescale Standard
C E 2 8 _ |:| D |:| O >'< A | 10P IN2(Fe by Japan Aviation Electronics Industry | Relay
P C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS | Relay(fixed)

[¢]Controller side connector

Type Specification Remarks
Without| With| Earth wire
Without| - | Open-end Standard

(Example) M | - | T0P made by Sumitomo 3M | Mitsubishi NC, J3.J4 (ABS)
Type | Cablelength Type | Conduit F 20P made by Honda Tsushin Kogyo | FANUC (ABS)
070 | 7m C | With conduit (standard) G - | 6P made by molex® YASKAWA Electric (ABS)
090 | 9m N Without conduit J - | 10P (JB1) made by Japan Aviation Electronics Industry | RU77 cable extention (standard)
130 | 13m K - | 10P (IN1) made by Japan Aviation Electronics Industry | RU77 cable extention (standard)
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Other Models

Absolute linear encoder g5 Incremental linear encoder
slim type slim type

SR77 SR75

@
\ - Reference point position (Distance from left end of effective length) . Reference point position (Distance from left end of effective length)
Reference point | Indication Reference point | Indication Reference point | Indication Panasonic Reference point | Indication Reference point | Indication
position method position method position method position method position method
Panasonic Less than 1,000 | Number (850 mm—850) |1,700—1,799 mm | H + lower 2 digits | Center X Less than 1,000 Number (850 mm—850) |1,700—1,799 mm__|H + lower 2 digits
1,000—1,099 mm | A+lower 2digis (1,050 mm~A50) [1,800—1,899 mm | J + lower 2 digits 1,000—1,099 mm A+Icwer2digits(1,050 mm-A50) {1,800—1,899 mm__|J + lower 2 digits
1,100—1,199mm | B + lower 2 digits 1,900—1,999 mm | K + lower 2 digits 1,100—1,199 mm__|B + lower 2 digits 1,900—1,999 mm__[K + lower 2 digits
1,200—1,299mm | C + lower 2 digits 2,000—2,040 mm | L + lower 2 digits 1,200—1,299 mm__|C + lower 2 digits 2,000—2,040mm__|L + lower 2 digits

» Effective |ength : 1,300-1,399mm | D + lower 2 digits - Effective |ength N 1,300—1,399 mm__|D + lower 2 digits Center X

SR77-xxxkOA SO0 [140-149mm |E+lower2dgis SR75-xxxkOA SO0 [1400-1499mm |E +lower 2 digits Mutt Y
70,120,170,220,270,320,370,420,470,520, TTTT T 1500-1,59 mm_|F + lower 2 digits 70,120,170,220,270,320,370,420,470,520, T TT I 1,500—1,599 mm_|F + lower 2 digits Signed-type __|Z
570,620,720,770,820,920,1020,1140,1240, 16001699 mm_| G +lower 2 digits 570,620,720,770,820,920,1020,1140,1240, 1,600—1,699 mm |G + lower 2digits |
1340,1440,1540,1640,1740,1840,2040 mm Communication protocol 1340,1440,1540,1640,1740,1840,2040 mm Communication protocol

. . . Type| NC manufacturer Number of wires Maxi luti . Type| NC manufacturer | Number of wires
* Maximum resolution: 0.01um A | FANUC ainterface | 4-wire + Maximum resolution: 0.01um B_| Mitsubishi Electric | 2-wire
* Accu racyi (3+3|_/1 'OOO) ump-p L:mm B | Mitsubishi Electric 2-wire . Accuracy: (3+3|_/1 ’000) ump-p L:mm D | Mitsubishi Electric | 4-wire
5+5L/1.000 L: D | Mitsubishi Electric 4-wire 545L/1.000 L: H | Panasonic 2-wire
(5+ A ) Hmp-p L:mm H | Panasonic 2-wire (5+ ’ ) Hmp-p L:mm F | Yaskawa Electric | 2-wire

+ Maximum response speed: 200m/min F | Yaskawa Electric | 2-wire + Maximum response speed: 200m/min Resolution and direction

- Protective design grade: IP65 l—————— Resolution and direction « Protective design grade: P65 Mitsubishi Electric, Panasonic Yaskawa Electric
FANUC, Mitsubishi Electric, Panasonic Yaskawa Electric Type| Direction Resolution Type | Direction | Number of partitions

Type | Direction | Resolution | Type |Direction | Resolution Type | Direction | Number of partitions le: H A 0.01 L 1/8,192

Cable:CH33 A 001] F 0.01 L1 ous) 1/8,192 Cable: CH33 B 0.05 [ 1/1,024

P3 ifications. lus)

% Please refer to page 29 for cable specifications. B 005 G . 0.05 M 1/1,024 ¥ Please refer to page 29 for cable specifications. C (plus) 0.1 Mitsubishi Electric is only A, B, C
| C | (plus) 01| H | (minus) 0.1} \itsubishi Electric is only A, B, C | D | 0.5 | Panasonic can be used with A~E*
| D | 05| J 0.5| Panasonic can be used with A~E* E 1 | *Contact our sales directly for detail model name

E 1] K 1] Contact our sales directly for detail model name Accuracy grade
Accuracy grade l———————————— Cable lead-out direction Type|Accuracy grade
Cable lead-out direction Type|Accuracy grade Type|Lead-out direction A |5+5L/1,000 pm
Type|Lead-out direction A [(5+5L/1,000) um Effective length (L): cm units R [Right S [3+3L/1,000 pm
Effective length (L): cm units R _|Right S [(8+3L/1,000) pm L |Left L: Effective length(mm)
L |Left L: Effective length(mm)

Incremental angle encoder
enclosed type

RU74

Absolute linear encoder
robust type

SR87

Reference point position (Distance from left end of effective length)

Reference point | Indication Reference point | Indication Reference point | Indication
Panasonic position method position method position method RU74-4096A _D_ u
Less than 1,000 | Number (85(? mm—>850)) 1,800—1,899mm__|J + lower 2 digits |2,700-2,799 mm_|T + lower 2 digits * Hollow diameter: $20 ; Minimum phase difference
1,000—1,099 mm | A+lower 2digis 1,050 mm—A50) |1,00—1,999 mm__ |K + lower 2 digits |2,800—2,899 mm _|U + lower 2 digits . . ° 11 o Minimum i i i i q
= = . . : phase | _Response revolutions (min.) Minimum phase | _Response revolutions (min.)
1,001,199 mm__|B + lower 2 digits 2,000-2,040mm__|L + lower 2 @gls 2900-2,999 mm |V + lower 2 digits Resolution AppI’OX.1 /1,000°, AppI’OX. 0,000 Wz difference | Approx.1°/1,000| Approx.1°/10,000 ype difference Approx.1°/1,000
Effective Iength . 1,200-1,209 mm __|C + lower 2 digits 2,100-2,199 mm_|M + lower 2 digits |3,000~3,040 mm | W + lower 2 digits . Accuracy; +2.5" A 50 2.000 267 E 250 533
* Efectiv . 1,300-1,399mm _|D + lower 2 digits 2200-2299 mm_|N + lower 2 digits |Center X . . . :
- e . s . + Maximum response revolution: As the table on the right B 100 1,832 183 F 300 444
140,240,340,440,540,640,740,840,940,1040, SR87-xxxk O L # L] Dl 0 1400-1409m E cowe20tts 12501236 rn [P e 2 e P P 9 o 150 ) sl G 200 5
,500—1,599mm__|F + lower 2 digits ,400—2499 mm_|Q + lower 2 digits * Frotective design graae. D 200 666 67| H 500 266
1140,1240,1340,1440,1540,1640,1740,1840, 16001699 mm |G +lower 2digts  [2500-2599 mm _[R + lower 2 digits ] 650 205
2040,2240,2440,2640,2840,3040 mm 1,700~1,799mm _|H+ lower 2digits _ [2600-2,699 mm_[S + lower 2 digits K 7,000 133
+ Maximum resolution: 0.01pum Communication protocol :
A . L L Type| NC manufacturer Number of wires L Resolution, rotation direction and polarity
. - . - -
ccuracy: (3+3L/1,000) ump-p L:mm A F/_\NUC_: a.lmerfac.:e 4-wire Cable Type|Resolution Rotation direction and polarity |Number of pulses/revolution
(5+5L/1,000) ump-p L:mm g m!:suz{szg E:ec:r!c i—W!re A Approx. 1°/1,000 CW/ + 360,448
. . . Itsubishi Electric -wire - B Approx.1°/1,000 CCW/ + 360,448
* Maximum response speed: 200m/min H_| Panasonic 2-wire CE28-%* % O'#I'_ c Apgfox_wwmo Wi+ 3.600.384
* Protective design grade: IP65 F_| Yaskawa Electric | 2-wire Scale side connector D | Approx.1°/10,000 CCOW/ + 3,600,384
L—————— Resolution and direction Conduit _
Cable: CH33 FANUC, Mitsubishi Electric, Panasonic Yaskawa Electric Type|Conduit __
% Please refer to page 29 for cable specifications. Type [ Direction [ Resolution [ Type [Direction | Resolution Type | Direction | Number of partitions ﬁ m;:s;":o”rﬁﬁ:a"dard)
A 0.01 F 0.01 L 1/8,192
B 0.05] G 0.05 v | Plus) 1/1,024 L Cablelength
[} (plus) 0.1| H | (minus) 0.1 " L - Written by flush right, indication in “10 cm” units, up to 14 m, 1 m pitch
— Mitsubishi Electric is only A, B, C . . . .
| D | 05| J 0.5| Panasonic can be used zvith A~E* Note: 15 m or less including RU74 main unit head cable length
E 1 K 1] *Contact our sales directly for detail model name
Accuracy grade
Cable lead-out direction Type|Accuracy grade
Type|Lead-out direction A |(5+5L/1,000) pm
Effective length (L): cm units R _|Right S [(3+3L/1,000) um
L |Left L: Effective length(mm)




List of Adapter Cables
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Connected Controller side f Scale side Maximum q f Connected Controller side ; Scale side Maximum : ’
Scale equipment Comnasiar List of Adapter Cables Connector cable length Cable bending radius Scale equipment Cemnasiar List of Adapter Cables Sy cable length Cable bending radius
General- \ CH23-"*O0] Scale side 20 mm(Fixed, without conduit) Contro!;ar side CH22-+OSFY Relay connector EE%
purpose Open end Original of -BEEB- 13m 25 mm(Fixed, with conduit) YAMAICHI —Es 3 ] ] Phoenix Contact 30m
cable / Magnescale 50 mm(Elbow-shaped bend) E;E%T;T ';zf) 1 SACC-M12MS-8Q SH
RU97 -1+ 35 mm(Fixed)
Relay connector ol . 75 mm(Elbow-shaped bend)
CH23-~*OLIF Phoenix CH22-***OSFF elay connector Combined
Controller sid (. { ] 18m Contact Sl Phoenix Contact 4 P13 |  total
ontroller side
i - - 30m
Honda Tsushin Scale side SACC-M12MS-8Q SH SACC-M12MS-8Q SH
Kogyo - Original of %‘F’H:%HEF
PCR-S20FS Magnescale i Controller side Scale side
-S20FS+ CH23-*OJFA/IQA CH23-+OLK Combined Honda Tsushin @ CE28-*OF e 5H]
30m Kogyo [ - JB1HB10SL2
PCR-S20FS+
Relay connector CH23-** O KA Relay connector Combined Relay connector CE28-**0J Relay connector
JAE JAE HE | o JAE JAE EHI
JNTHS10PL2 JN2DS10SL-R 30m 20 mm(Fixed, without condi) JB1D10PL2 JB1HB10SL2
25 mm(Fixed, with conduit)
50 mm(Elbow-shaped bend) . .
CH23-**OCM Cont'roller side CE28-***OM Scale side
:} :I 13m Sumitomo 3M |: :l JAE ~%:%:ﬂﬂ»
SR27A Controller side Scale side 36210-0100PL JBTHB10SL2 10 mm(Fixed, without condu)
S Sumitomo 3M Original of BEEB- RU77 14m 25 mm(Fixed, with conduit)
R67A 36210-0100PL Magnescale ! 50 mm(Elbow-shaped bend)
CH23-**O[IMA CH23-**O 1K Combined Relay connector CE28-*0J Relay connector
total JAE HF5B JAE HHI
30m JB1D10PL2 JB1HB10SL2
Relay connector CH23-"*OTKA Relay connector Combined Controller side CE28-"0OG Scale side
JAE JAE HE | o Molex 6P ] ] | e HEHF
JNTHS10PL2 JN2DS10SL-R 30m 55100-0670 JB1HB10SL2
e, Relay connector o, Relay connector
CH22-**OSMY CE28-***OJ
3 ] 30m JAE JAE HHF
Controller side Scale side JB1D10PL2 JB1HB10SL2
YAMAICHI Original of -BEEB-
ELECTRONICS Magnescale X Controller side .
CNO78P-061-0001 CH22-*OSFY CH22-*OSMF Combined | 35 mmi(Fixed) Honda Tsushin _ CH23-~*OLIFA/QA f:;'e side | wom
30m 75 mm(Elbow-shaped bend) Kogyo IN2DS10SL-R
PCR-S20FS+
Relay connector
Phoenix CH22-"*OSFF Relay nl:onnector Combined Relay connector CH23-**OCTKA Relay connector Combined
Contact ‘EEEE:‘E‘ Phoenix Contact ‘E{EIH} total JAE JAE % total
SACC-M12MS-8Q SH SACC-M12MS-8Q SH 30m JN1HS10PL2 JN2DS10SL-R 30m 20 mm(Fixed, without conduit)
25 mm(Fixed, with conduit)
General- \ CH33-*OV Scale side 20 mm(Fixed, without conduit) Controller side CH23-**OCIMA Scale side 50 mm(Elbow-shaped bend)
D Open end 4 Original of @{} 30m | 25mm(Fixed, with conduit) Sumitomo 3M ﬁ [} ] | e HER | som
cane Magnescale 50 mm(Elbow-shaped bend) 36210-0100PL JUN2DS10SL-R
Controller side ) R897
SR74 Honda Tsushin CH33-*OVE/P Sc_al_e side Relay connector CH23-**O KA Relay connector Combined
Kogyo 7 [: :I Original of 30m 20 mm(Fixed, without conduit) JAE JAE H@’ total
SR84 POR-S20FSs Magnescale 25 mm(Fixed, with conduit) JN1HST0PL2 JN2DS10SL-R 30m
50 mm(Elbow-shaped bend)
. . Relay type cannot be used Controller side X
Il e,
Controller side CH3s-"OVL Scale side for A/B/Reference of SR74/84, YAMAICHI = CH22-+*OSFY Scale side
Sumitomo 3M Original of 30m ELECTRONICS 3 [ | Phoenix Contact 30m
36210-0100PL Magnescale SACC-M12FS-8Q SH
CNO078P-061-0001 35 mm(Fixed)
75 mm(Elbow-shaped bend)
Relay connector ok, Relay connector Combined
CH22-**(OSFF
Phoenix Contact Eﬂjﬂ Phoenix Contact ‘EEH]} total
SACC-M12MS-8Q SH SACC-M12MS-8Q SH 30m
Cables
CHz22-0O000O O VX # [V]Cable seath (covering) CH23-0O000 O V % # [3%]Controller side connector CE28-000 O x CH33-001 O VX # [V]Cable seath (covering)
- T Type ‘ Cable specification ‘ - Type |Specification Remarks - == - T Type
| S ‘ PU (Polyurethane, Siemens Motion connect 800+) ‘ (OO0 Cale | . Without| With | Earth wire| [OOD]Cable length P PVC (Polyvinyl chloride)
%;:gg;i‘i ;f\"g;:t [¥]Scale side connector able lengt S Scdle 5 conector shouk be 10P IN2 (Femal) made by Jopen Written by flush right \Evumut]eia;y‘eﬂ‘:;st:gm E_|PU (Polyurethane)
indication in "m” units, Type |Specification Remarks (Example) [O)Conduit specification N Open-end g\img Ejejmmcs Industry or 22 made by TAJMI ELECTRONCS Tsitcoaﬁii';‘”1”r]n0p‘ct’:; units, indication in “m” units, D] Controller Side‘ connector
up to 30 m, 0.5 m pitch M | Scale head conmector Standard oo [ cont] [ Type [ Conli one| - an ar. g up to 30 m, 1 m pitch Type‘ Specification Remarks
- M - | T0P made by Sumitomo 3M Mitsubishi NC, J3 (INC serial, ABS) . . Without] With | Earth wire
F__ | M12 connector (Female) made by Phoenix Contact | Reay/ 010 | 1m c | win P SRR, [] Controller side connector None| - [Open-end Standard
’ . L Relay/ - FlQ staight case made by Honda Tsushin Kogyo | FANUC (INC serial, ABS) (Example) — - . - -
(Example) [O]Conduit specification M12 connector (Female) made Y, 005 | 0.5m N | Without conduit J | S | rzona cravingcase mdeby HROSE Ectc | FANUC (ING serial, ABS) Type | Specification Remarks (Example) [O]Conduit A D-sub 15P
Type | Cebelength | [ Type [ Conduit E |y Phoenix Contact Waterproofing/ 065 | 6.5m K| - | 10P N M) e by Jgen Avion Bcrorcs sty | Relay Type | Gable length Vibou|With| Earth wire iy pel[(Caklngt] | BTypel (Condit T e Vitsubishi NC, 134 (A/B Phas
; ; Attatched connector 100 | T0m 070 | 7m viod] - | O d Standard i L 10P made by Sumitomo 3M C. 1344 (A8 Phase)
015 | 1.5m C | With conduit N — [ 12P Ro4 (Vile) mad by TAIMI ELECTRONCS | Relay (fixed) 0% Tom “LG - pen-en: o ahb.a;. RETIYET ' 07 [7m [9) With conduit (standard) M N y Su Mitsubishi NC. 3,14 (INC serial, ABS)
070 | 7m N | Vithutcordit sndard | [ 4] Controller side connector N itsubishi eterence) 26 | 26m N__| Without conduit - P FANUC (A/B Phase)
260 | 26m o Fa— P []Cable sheath (covering) [#]Scale side connector 130 [ 13m | | 10P made by Sumitomo SM |\ NG, J3 ING serial ABS) Tl | sttt e maeby o Tstinkego | Cp TR
Nyp Op q Type | Cable specification Type |Specification Remarks E P FANUC (A/B/Reference) G - | 6P made by molex® YASKAWA Electric, Panasonic (INC serial, ABS)
<08 =penen V| PVC(96.8)[Scale side] None |Original of Magnescale Standard [O]Conduit F | q | 2 madebyHondaTaushinKogio | o iyc NG serial, ABS) ~ R Horzontalcraving case made by HROSE Bectic | PANUG (A/B Phase)
Y RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool - ) 5 - S FANUC (INC serial, ABS)
7| RI45 comector water proof) mace by YAMAICH ELECTRONCS | Relay P PVC(®8)[Controller side] A 10P N2 (Female) made by Japan Aviation Electronics Industry | Relay Type | Conduit G | - | 6P made by molex® 'YASKAWA Electric (INC serial, ABS) K B T T i 7[Relay
F M12 connector (Male) made by Phoenix Contact | Reay/ E PU(®8) [Controller side] C 12P R04-9125JF8,5 made by TAJIMI ELECTRONICS Relay (fixed) C With conduit (standard) J 10 (1B1) rade by Japan Avation Eectronics Industry | RU77 cable extention (standard) N [ 12P R04 (Male) made by TAIMIELECTRONCS | Relay (fixed)
N Without conduit K - | 10P{N1) made by Japan Aviation Electronics Industry | RU77 cable extention (standard) [#]Scale side connector
Type [Specification Remarks
None | Original of Magnescale Standard
A 10P JN2(Female)made by Japan Aviation Electronics Industry| Relay
9 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS | Relay(fixed)

*Relay type cannot be used for A/B/Reference type of SR74 and SR84
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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 um), mist
separator (nominal filtration rating: 0.3 um), and a regulator to remove dust, dirt, and mist. As a guide, the amount of air
supplied to the scale is 10-20 £ /min.

socket head screw

Tube bending radius of

R15 mm or more \ o 4=
—L ° ® ® O e ﬂ
Polyurethane tube of — = ° ° o 2 e
$6 O.D. and ¢4 I.D. \
Nylon tube of $8 O.D. = = = o (
-y ° 2 °
1 . - —
©-|.|— I o .S
Air supply source
Scale

Distributor section

Reducing valve

Air filter Mist separator
(nominal filtration rating: 5 um)  (nominal filtration rating: 0.3 pm)

Traceability

Traceability Flow Chart (Length)

International Committee for Weights

National Primary Natlongl Inst'|tute of Advanced National and Measures (CIPM)
SeneEnds Industrial Science and SERGETEE “ Int tional B ¢
Technology (AIST) nternational Bureau o
Obti Weights and Measures (BIPM)
ptical comb
: 1t |
Magnescale Corporation
National . . . .
lodine saturation absorption stabilized
Secondary
He-Ne laser at 633nm
Standards

Manufacturing
Reference
Standard

Stabilized He-Ne Laser
(633nm)

Products

Safety

No compromise for high-accuracy products

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 1ISO 9001
certification, which is the international standard for quality assurance.

o
& 180 %
£ 9001 1SO 14001
iq&c@; BUREAU VERITAS
%‘M.m‘”ae Certification
QC10J0039
__‘ is regig;gezetzclasleocé)%.é#‘((j[sual\ty)

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

+ EMC Directives(CE) EMI: EN 55011 Group 1 Class A/91 EMS: EN 61000-6-2
« FCC regulation FCC Part 15 Subpart B Class A

for Products with built-in AC power supply: for Products with Laser:
+ UL61010-1 - EN61010-1 « DHHS (21CFR1040.10) - IEC60825-1

* When using our devices with machines to which the European Machinery Drirective 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.

Functional Safety

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-party functional safety certification in order to meet global demands for safety.

IEC61508:2010 / EN62061:2005 SIL 2

EN ISO13849-1 Cat. 3/PLd é E»Sm

EN61 800-5-2 TOVRheinland

Certification
standards

* Angle encoders
RS97-1024EGZ series
RS97-1024NGZ series

Models that RU97-2048 Z series

have acquired

certification )
* Linear encoders

SR27A-AZ series
SR67A-AZ series

* Consult our sales representative for details.
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Model - -
Model name SQ47 SQ57 name - M XXX t E é ! LDD - Tablet
[O]Reference point Model | piection| Resolution | M99€! ircion| Resolution
Effective length 90 to 6,240mm 70 to 6,270mm Fixed to Omm from left end of effective length
S 0.005ym| T 0.005ym
Accuracy +(1.5+1.5L/1000)um [W]Communication protocol
A:FANUC a/ai interface A 0.01ym| F 0.01um
Resolution Selectable from 0.005/0.01/0.05/0.1/0.5/1ym B:Mitsubishi Electric Half duplex B 0.05um| G 0.05um
- - D:Mitsubishi Electric Full duplex | —— + -
Maximum response speed 200m/min F-Yaskawa Electric C 0.4pym| H 0.1ym
Z:SIEMENS AG* D |
Vibration resistance 250m/s? D 0.5um| J 0.5um
~ - —
eSS ETEE 980m/s? [/\]Resolution and direction*See Table 1 E 1um| K 1uym
Protective design grade P67 [SlAcouracy grade
+(1.5+1.5L/1000)ym
Maximum consumption current 1.3W Effective length (L:mm)
Power supply voltage DC5V+5% []Cable lead-out direction(SQ47 only)
R:Right
Operating temperature 0to 50°C L:Left
Output signal Compatible with each serial interface { [ x [Effective length ‘
Option Connection cable: CH23 series } [®]Type ‘
*Please contact us for more details.
SQ47 series L1 (Overall length) = L (Effective length) + 136
A L2 = (100) x (n-1) ) ;’f [
100 depth 6.5

(mounting screws

ol ——— : b ﬂlﬁmﬁi\\\

ﬁ\nso (With repeated bending)
R25 (Without repeated bending: with conduit) (72: With R50)
® R20 (Without repeated bending: without conduit) a2: With R20)

©
68 L (Effective length)

SQ47 with base

46.4)
2

o
.
95 vc)

Note) “MG" refers machineto the machine guide.

'2-M8, 11 countersunk depth 4.5
(mounting screws M or M)

0.18540.1
Clearance

SQ57 series L3
L5 L2 =100 x (n-1)
100 n-¢7 Hole
0.185 (mounting
Clearance @ @ crews M6,

(before cover installation)

_ (90: With R50) L1 (Overall length) = L (Effective length) + 110
(65: With R25) L (Effective length
(60: With R20) 55 { gth)
L4 Effective length mark Reference point Efective length mark
e Bnof men Ference Effective leng!
w
NI SQ57 with base cover
. 0 B 0
e _ -
2-M8, p11 ///, —
depth 4.5 (:
(mounting screws M6 or MB)  \\| o9

86
Note) “MG” refers to the machine guide.

/ .
| T TN ’ Absolute type

R25 (Without repeated bending: with conduit)
R20 (Without repeated bending: without conduit)
Please contact us for more details. I I I i l | I

Stronger resistance to harsh environments

A To use this product safely, please read the instruction manual carefully and thoroughly prior to usage. ‘Magnescale reserves the right to change products and specifications without prior notice.

Magnescale Co., Ltd.

International Sales Department : 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan TEL.+81(0)3-6632-7924 FAX.+81(0)3-6632-7928
Magnescale Americas Inc. 11 Technology Drive, Suite F217, Irvine, CA 92618, USA  TEL.+1(949)727-4017 FAX.+1(949)727-4047
Magnescale Europe GmbH : Antoniusstrasse 14, 73249 Wernau, Germany TEL.+49(0)7153-934-291 FAX.+49(0)7153-934-299
Service & Parts 1 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan ~ TEL.+81(0)463-92-2132 FAX.+81(0)463-92-3090
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Stronger resistance to harsh environments

Alr purging not necessary

Wide gap and clearance tolerance

Gap between scale and head : 2 times greater than current model.
Clearance tolerance between scale and head : 5 times greater than current model.

Magnetic sensor(TMR)

185um = 100pm

Separate type simple architecture

Space saving design by bearingless and miniaturization enables encoders to install
near works and multiple encoders in one axis.

5nm high-resolution

Achieves best in class 5nm resolution by utilizing the latest
interpolation technology with a newly developed algorithm.

Sealed structure with P67 grade_

The magnetic encoder and detection device are fully
protected by a 50um thin metal cover.
High resistance to coolant/water splashing and to

New technology

sludge/metal chips provides stable operation under harsh

environments.

Development of a
new magnetic medium

The output detection signal has improved 30% by changing
the composition and consistency of the magnetic medium of
the scale, and by improving the production method.

Head Scale

Principle

high sensitivity sensor using a
new TMR device
Utilizes a low strain sensor enabling 10 times higher
sensitivity compared to the current model by the development
of a TMR element based on the Spin-Valve method.

Higher sensitivity

The development of a ‘

. . 500 New scale— *35 ‘ T T T |
Detection Principle Scale signal MR elsment 200 230 i change_| |
L i X . . i 300 = 525 ratio is 10 times greater 4/ =
A thin-film MR element with a high-precision, low-distortion pattern fgg y y/4 Current model o than the current model 7 T
. . . 520 V.
arrangement is used as the detecting element. The resistance value E 0 /,I /, %15 /
. . . £-100 @ "4
of the MR element changes when the magnetic field acting on the @0 200 ,/l 7 210 //
. . . e -300 < @ AMR
element changes due to an alteration in the relative position between 5 v 75 i —
. . . . . / \ 4 (=) — T N B
the element and the magnetic media. This change in resistance / N4 N4 00 -400 ECR 400 600 40 -8 -6 2 g 2 6 8 10
- " - m m.

The raw signal is an exact sine wave

value is read electronically to detect the amount of positional change.

New interpolation
calculation method

Achieves 5nm resolution and improves interpolation
accuracy by utilizing a new interpolation calculation
method.

High resolution

Angle

Angle
calculation

tan” (Y/X) Radius

16 times higher resolution
than current model

Accuracy within one wavelength has improved 10 times compared to the
curent model by adopting a new algorithm with calculation processing.

1/1200 mp 1/12800

New algorithm | Adoption of a new system
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Over Forty Years of Legendary Reliability
Magnescale counter history

2008

1996

LH50/60

1990

LH11/12

UM\
\\\\\\\\\\\\\\\\\\\\\\\\\\

L I N T% A TW

1986

LU10/LH20

Some old models may require adapter or other accessories. If you have any question, please contact us.

Magnescale Co., Ltd.

Digital Readout
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For over 40 years,

Magnescale has been providing
superior accuracy and
legendary reliability to
customers around the world.

Magnescale magnetic scale technology can maintain high accuracy even

under the harsh environments without being affected by condensation,

oil or coolant.

With a wide range of capability and installation options,
Magnescale magnetic scale technology is suitable

for all types of machines.

The Advantages of Magnetic Scales:

B Resistant to oil, dust, vibration and shock
B Easy installation

Suitable for a wide range of applications:

Grinding machines
Milling machines
Measuring machines
Lathes

Drilling machines
Measuring fixtures

Digital Readouts

Multifunctional counters
LG20, LH70, LH71, LH71A, LH72

The LH70 Series are position counters developed for
general-purpose machine tools.

LH71A-3 can be used for milling machines and lathes
applications by switching initial settings.

LH72 is designed for lathes.

Multifunction units LG20 / LH70/71/72 series

Functions at a glance
Model

G
o7

|

LG20

e:e @

|
)

N

[

LH71

LH71A

LH72

Reset

Preset

Absolute/Incremental

Diameter display

Angle display

Alarm display

Zero point detection

Datum points

e
(o)
o

—
(o))
o

Tool memory*

©
[¢e]

[¢o]
[¢e]

Midpoint calculation

Scaling

Addition function*

Programming function

Bolt hole circle

Line hole

Simple R cutting

Linear error compensation

Segment error compensation

Data storage

LG20 ‘ LH70 ‘ LH71/LH71A | LH72
Display 1,2,3 3
axes
Display 7 digits, orange LEDs, floating minus sign
Display 0.1/0.5/1/ | 0.1/0.5/1/5/10 pm
resolution 5/10 um 1s/10 s/ 1 min/10 min
Input signal | A/B quadrature/Z signal (EIA422)
Compatible | GB-ER, SJ700A and PL20C with SL110/ 130
measuring
systems
Power 12 VDC using separate power
supply supply unit PSC2* with 100-240 VAC
Weight 1.5kg

Energy saving function

Navigation function

External reset

Touch sensor function

* only 3 axis display




G B ‘ ‘ : Reliable magnetic scale general purpose applications -

Renowned for its legendary accuracy and reliability, - . .
the GB-ER is suitable for precise, high-resolution applications S SRS O ORI SN e PTO el
’ ) + Measuring length: 150 mm to 1600 mm / 5.9" to 62.9"

* Resolution: 5 ym
. . " . il dirt. shock and vibrati » Accuracy: +10 ym, +15 ym
+ Excellent durability against workshop conditions - resistant to oil, dirt, shock and vibration - Output signal: A/B Quadrature

« Compact design for easy installation
* Resolution: 0.5 pm
+ Accuracy: (5+5L/1000) um

SL110/130 (U

SL130

Digiruler is a non-contact, flexible magnetic tape scale.
This design creates unparalleled durability and easy installation
for all types of measurement applications.

+ Available in lengths up to 30 m (SL130)

« Cost efficient for applications from woodworking
to metal cutting

* Resolution: 10 pm (with PL20C)

» Max. response speed: 300 m/min (with PL20C)

GB Series Connection Chart

Scale Head/Cable Adapter Counter - ¥
GB-ER SR138R -~ CHo4 | LH70/71
LY71/72
SR138R
- L " _ __ LH51*/52*/54-3*
CHO04 CE30 S§Z51-AB01 LY51%/52*
LG10*
LH70/71
GB-A* SR128 ----- CHo1* i— SZ70-1 —— LY71/72
LG20

LH51%/52*/54-3* Reader Head and Cable (for SL110/SL130)

SR128 - CHO1* LY51*/52*

T | [__Sz51MS0t Henlr

CHO1-LW LH31* + Excellent resistance to workshop conditions (IP65)
* Resistant to oil, dirt, vibration, and shock
LH51*/53*/541-3* + Resolution:10 ym (with PL20C)
GB* SZ51-MS01 L{E&{)s*z » Max. response speed: 300 m/min (varies with the read

(SR108) head and settings)

- LH31* + Output signal: A/B quadrature (with PL20C)

Products marked * are discontinued




GB-ER

Specifications
Model

GB-ER

Measurement Length (ML) L: mm(inch)

50 (1.9"), 100 (3.9"), 150 (5.9"), 200 (7.8"), 250 (9.8"), 300 (11.8"), 350 (13.7"), 400 (15.7"), 450 (17.7"), 500 (19.6"), 550 (21.6"), 600 (23.6"), 650 (25.5"),
750 (29.5"), 850 (33.4"), 950 (37.4"), 1050 (41.3"), 1250 (49.2"), 1400 (55.1"), 1600 (62.9"), 1850 (72.8"), 2050 (80.7"), 2200 (88.6")

Overall length

Measuring length + 104 (4.1(50 to 200 mm)") Measuring length + 120 (4.7(250 to 2200 mm)")

Max. travel

L + 14 mm (50 to 200 mm) Overall length (250 to 2200 mm) L + 30 mm (250 to 2200 mm) Overall length (50 to 200 mm)

With or without Centerfootplate

Included with ML: 1050 mm to 2200 mm  Excluded ML: 50 mm to 950 mm

Accuracy at 20 °C /68 °F

(5 + 5L/ 1000) pm

Resolution

0.5 pm

Max. response speed (scale signal, reference signal)

60 m/min

Reference point

Standard:Center of scale, User-defined position also available

Mounting parallelism

+ 0.1 mm

Thermal expansion coefficient

(11£1)x 10%/ °C

Operating temperature

0°C to 40 °C/ 32 °F to 104 °F

Storage temperature

-20°C to 50 °C/ 4 °F to 122 °F

Head cable length

0.3m

Cable length

3m

Protective design grade

Scale: IP65 (Interpolation Unit: IP30)

Output signal

AB/ quadrature signal, Z signal

\npuUOutput Power supply +5 VDC +5 %
signal
Connector D-sub 9 pin
Power consumption Max. 200 mA
Specifications
Model SJ700A

Measurement Length (ML) L: mm(inch)

150 (5.9"), 250 (9.8"), 350 (13.7"),400 (15.7"), 500 (19.6"), 650 (25.5"),800 (31.5"), 950 (37.4"),1050 (41.3"), 1250 (49.2"),1400 (55.1"), 1600 (62.9")

Overall length

Measuring length + 120 (4.73")

Max. travel

Measuring length + 20 (0.78")(10 (0.39") each at right and left)

With or without Centerfootplate

Included with ML: 1250 mm to 1600 mm  Excluded ML: 150 mm to 1050 mm

Accuracy at 20 °C /68 °F

+10 pm (Measuring length 1250 (49.21") or less) +15 pm (Measuring length 1400 (55.12") or more)

Resolution

5pum

Thermal expansion coefficient

(12 +1) x 10%/°C

Operating temperature

0°Cto 40 °C/ 32 °F to 104 °F

Storage temperature

-20 °C to 60 °C/ 4 °F to 140 °F

Protective design grade

P54

Output signal

AB/ quadrature signal, Z signal

\Sr;g#;{Output Power supply +5VDC +5 %
Connector D-sub 9 pin
Power consumption Max. 200 mA
SL110/130 Specifications
SL110 SL130
e -20 to -200 -20 to -700 -800 to -3000

200/300/400/500/600/700/800/1000/1200/

Measurement length
L mm (inch)

200/300/400/500/600/700/800/1000/1200/
1500/1600/1700/1800/2000
(7.8/11.8/15.7/19.6/23.6/27.5/31.4/39.3/47 .2/
59.0/62.9/66.9/70.8/78.7)

1500/1600/1700/1800/2000/2500/3000/
4000/5000/6000/7000
(7.8/11.8/15.7/19.6/23.6/27.5/31.4/39.3/
47.2/59.0/62.9/66.9/70.8/78.7/98.4/118.1/
167.4/196.8/236.2/275.5)

8000/9000/10000/20000/30000
(314.9/354.3/393.7/787.4/1181.1)

Overall length

L+103 mm/ 4.1"

L+100 mm/ 3.9"

Accuracy at 20 °C /68 °F

+ (25 + 5L/ 1000) pm

+ (25 + 5L/ 1000 + 10N) pm N=1when L=8000
/9000/10000 , N=2 when L=20000 , N=3 when L.=30000

Resolution

10 um

Max. response speed

300 m/min

Thermal expansion coefficient

(1.1 £1)x10% °C

(10.4 + 1) x 10% °C

Operating temperature

-5°Cto45°C /23 °Fto 113 °F

Storage temperature

-10°Cto 50 °C/ 14 °F to 122 °F

torque

Compatible read head PL20C
*Accuracy shows the value when used with PL20C read head.
Model PL20C-3/-3C PL20C-5/-5C PL20C-10/-10C PL20C-15/-15C PL20C-20/-20C PL20C-30
Cable length 3m 5m 10m 15m 20m 30m
Output signal AB quadrature signal
Resolution 10 pm
Max. response speed 300 m/min
Head mtg. screw tightening 0.7-1.1 N'm

Operating temperature

0°C to 45 °C/32 °F to 113 °F

Storage temperature

-10 °C to 50 °C/-14 °F to 122 °F

ACCESSOories

Power supply adapter

@ PSC-21 (For Japan only) 100 V
@ PSC-22 (For U.S. only) 120 V
@ PSC-23 (For Europe and other country.) 220 to 240 V

>
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F ﬂ
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PSC Series

System configuration

Miling machine Scale unit GB-ER series Counter LH70/71/71A

[
— 1
&ﬁ;@ —_—

——— \ PL20C + SL110/130 | ———
el | g o
//’ﬁq@@& Extension cable (option) CE10-01C (1 m)
~ Used by connecting to the -03C (3 m)
> P cable part of the scale unit. -05C (5 m)
-10C (10 m)

Lathe Scale unit GB-ER series Counter LH70/71 series

T
ra— 1
] | |L__J8izders
| | — iy A
PL20C + SL110/130 —_—— P Ex—
[~ jgekiolle
How to order
LG2o - [ PSC-21 GB - OJOOER SJ700A - (1010
LH70 - [ -22
LH71 - [ -23
LH71A - [ Separate power supply Series L of scales in cm Series Lincm
Series  Number of axes (1, 2 or 3)

— With armour
sL110 - OO + preoc - Oc

Series Lincm Serie  Length of connecting cable (m)




Dimensions

PL101- RA/ SL700 series <oy 500
. . ; 300 Interpolator 9,50
P SL700/SL710/ M:Machine guide PLIOY ‘ S \ % j9 "‘
SL720/SL730

Head unit (for inserting parallel pin)

[A] / Reference point mark DI——EMHE‘-
mj: i | Wagnescdle ) Q) g — 110

420.2
N

9 { s e o SPEED < PRECISION
200 or less © @r M/
12 20 Effective length point position (20)
12.65 Overall length = Effective length +40
© 48 300
S E Cable length <
HE 5
88
1

PL101- RY/RP

Overall length

20 Effective length (L) Reference pitch (P) Effective length : mm

Center mark

2x2 M3 depth5

* Scale thickness : Maximum 0.3mm (including double sided tape)
* Install on non-magnetic materials. If installing on magnetic materials, please ensure a non-magnetic layer of at least 3mm between the scale and the mounting surface.

SL730 Reference point 80 mm 200<L=2,000

Distance coded reference [ l i i I I I 1 160 mm 2,000<L.=<12,000

marks signal explanation i } 320 mm 12,000<L=<56,000

P2+0.8 P+0.8 P40.8 P+0.8
480 mm 56,000<L=100,000
L

SL331/130 SL110

» 50 L L: Effective length L 50 . (1-9) (105)

| B .~ M = = =SB = S B ==

) e Q2 c+>‘ <
I | ] B —— EEEF .
. | ! 8, Magnetic Ribbon Scale

e e B3 K3 @% v al
(4) (4) slotted hole \qamp 9

Nx300 . P N (Accessories) >
_osts [ Effective length 1. 515
2-M5 tap (M4 bolt mounting hole)

A

2-5x7.5 Mounting hole PL81/PL82 resa e enon |
l " 4 @ ce @¢
s e SRimnE== I — Temg lglo High environmental resistance,
v o L) . . o
g 5 @. e High response speed (10m/s) and high resolution (0.1um).
20 | 80 . e .
@ 135 64 Magnetic digital scale technology produces real-time
Cable length 3000 ~
28 - = measurement data
26
93 13)13'
MJ100/110 S %FT:FL SET-P16
agne -
.. Q\A_l M t PG-104 Sensor PK16 70
L long hole 3
I ol o } - e = 1
olal - 11 s o s NG 2000000 ]
N : 5 |® 6.5 .
LH— 75 14 4 : agnesff
g . :
. 45 [‘“‘ )

L e s T8

%7

28 5
o
33 1500
Unit: mm
4=
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| scALE HEAD INTERPOLATOR ——— | OUTPUT

PL101-R/RH >> Analog 1 Vp-p
S L7 O O Reference point: None
Effective Length: 50 - 100,000mm
L 1 Reference point: One
7 O Effective Length: 50 - 100,000mm

SL700

PL101-RA/RHA >> A/B quadrature
Reference point signal

PL101-RM/RHM

PL101-RP/RHP

* To connect a PL101 reader head with a SL720 scale requires a special model with modified specifications. Please contact our sales department.

o PL101-RY/RHY Yaskawa Electric Corporation serial
Reference point: Distance coded —_—> >> S .
S L730 reference marks g PL101-R/RH communication signal

Effective Length: 200 - 100,000mm

Reference point: None
S L33 1 Effective Length: 200 - 8,000mm PL60
———> PL25

S L 1 1 O Reference point: None
Effective Length: 200 - 2,000mm Magneswitch

<External reference point> l
Reference point: None S ET' P 1 6' 1 *

S L 1 30 Effective Length: 200 - 30,000mm

>> Mitsubishi Electric Corporation serial
communication signal

S L720 Reference point : Multi-point
Effective Length: 100 - 100,000mm

L l\,,

>> Panasonic Corporation serial
communication signal

\

—

E 3 >> A/B quadrature
= Reference point signal

\/

> MJ1 00 Line driver
—_— MJ'I 1 O Open collector

SL331/130

) -J.

Head cable with interpolator

L > PL81 Open collector

PL82 Line driver

5 = ‘ PL6O | PL25 | PL81 | PLB2
="
. Compatible interpolator MJ100/MJ110 Integrated cable
Output signal Signal for MJ100/MJ110 connection A/B quadrature, alarm signal A/B quadrature, alarm signal

>> A/B quadrature

(Open collector) (Line driver, compliant with EIA-422)
Magnetic detection system with excellent resistance to dust, oil, and water Compatible scale sL331 SL110/5L130 SL110/5L130
a . Resolution Variable depending on MJ100/MJ110 setting (5um recommended) | Variable depending on MJ100/MJ110 setting (10um recommended) 10/20/25/50/100 pm
(Malntenance free’ IP67 grade mOdeI avallable) Reference point detection Requires SET-P16-1 None
Wide variety of measurement lengths available from 50mm to 100,000mm Maximum response speed - 300 m/min
Clearance between the scale: 0.5mm Clearance between the scale: 0.8mm X
y . . Clearance between the scale: 1.5mm
Installation tolerance (Maximum 0.8mm) (Maximum 1.5mm) Pitch : +0.5° Yaw : +3° Roll : +3°
Pitch : +0.3° Yaw : +1° Roll : +1° Pitch : +0.5° Yaw : +3° Roll : +3° T T o

Effective Length(L) 50 to 100,000 mm 100 to 100,000 mm 200 to 100,000 mm 200 to 8,000 mm 200 to 2,000 mm 200 to 30,000 mm Head cable length 3m 8/5/7/10/15m

Reference point None | One Multi point Distance coded reference marks None None None Protection grade IP65 or equivalent *' IP67 or equivalent *2

Accuracy (at 20°C) *! +10ML pm (ML = 3 m. ML=Effective length in 1m increments) *2 (30+10L/1,000) um p-p | (50+10L/1,000) um p-p | (50+10L/1,000) pm p-p *° Power supply voltage Power supplied by MJ100/MJ110 DC10V1to30V DC5V+5%

Reproduced wavelength 800 um 2mm 5mm Operating temperature range 0 to +45°C (No condensation) 0 to +45°C (No condensation)

Compatible reader head PL101 PL60 PL25/PL81/PL82 SZ11 (Wiper : For removing dirt and dust from the scale),

Operating temperature range 0to +45°C 0to +45°C 510 +45°C SZ12 (Bracket for tapped mounting holes. Vertical reader head installation),

B g 2 g © * Optional accessories - SZ13 (Bracket for tapped mounting holes. Horizontal reader head installation),

*1 With compatible reader head *2 Please contact our sales department for measurement lengths over 3,000mm  *3 Please contact our sales department for measurement lengths over 8,000mm SZ14 (Bracket for PL20 (standard model) without wiper),

SZ715 (Bracket for PL20 (standard model) with wiper)

*1 Except the connector  *2 Except the connector and interpolator  Please contact our sales department for extension cables

PL101-RA PL101-RHA PL101-RM PL101-RHM PL101-RP PL101-RHP PL101-RY PL101-RHY
Head PL101-R PL101-RH PL101-R PL101-RH PL101-R PL101-RH PL10T-R PL101-RH PL101-R PL101-RH \ MJ100 \ MJ110
Interpolator - - MJ632 MJ832 MJ852 MJ842 Output interface Line driver(compliant with EIA-422) Open collector(IOL=50mA max.) Sensor PK16-1

A/B quadrature, (Line driver, ggf::rl:::)ﬁlse::; Panasonic Corporation g:fplﬁ':;oﬂzcé::gl Output signal A/B quadrature, reference point, UVW phase, alarm signal A/B quadrature, reference point, alarm signal Magnet PG-104
Output Signal Analog output 1 Vp-p compliant vyith EIA-42?), communication signal serial cqmmunication signal communication signal o 1,000 /960 /800 /512 /500 / 480 / 400 / 256 / 240 / 200 / 128 / 120 / 100 / 80 / 64 / 40 Detection direction 1 direction

reference point, alarm signal (compliant with EIA-485) (compliand with EIA-485) (compliant with EIA-485) Division number and 1/2 of each of there (Please contact our sales department) Repeatability +3 um (*Under the following condition)
Compatible scale SL700/SL710/SL720 / SL730 SL700/8L710/SL720/SL730 SL700/SL710 SL700/SL710/SL720 *! SL700/SL710/8SL720/SL730 1000 divisions 6kHz:when connected to PL25 1800m/min when connected to PL60 720m/min 600Hzwhen connected to PL25 180m/min when connected to PL60 72mimin Working range 7.5 +2 mm (When clearance equals to 1Tmm)
Resolution (number of divisions) 1um recommended 0.2to 10um 0.1um 0.1um (1/8,192) Maximum | 500 divisions 15kHzwhen connected to PL25 4500m/min when connected to PL60 1800m/min 1.5kHzwhe to PL25 450m/min wh 1o PL60 180mimin Maximum response frequency 10 kHz
Reference mark detection Available :f:é) 5::; 200 divisions 42kHz:when connected to PL25 12600m/min when connected to PL60 5000m/min | 4.2kHz:when connected to PL25 1260m/min when connected to PL60 500m/min Output format NPN transistor, open collector
Maximum response specd Varies according to the Vares accorcing to the combinaton of R 1omss 120 divisions 70kHzwhen connected to PL25 21000m/min when connected to PL60 8400m/min | 7.4kHz:when connected to PL25 2220mimin when connected to PL60 888m/min Protection grade IP67 or equivalent

connected control resolution and minimurm phase difference Minimum phase difference 100 ns 1us Operating temperature range -10 to +60°C

Installation tolerance Clearance between head and scale : 0.35 + 0.1 mm Pitch : +0.1° Yaw : +0.2° Roll : +0.2° Alarm signal Speed alarm (minimum phase difference time or maximum response frequency) / Level alarm *Clearance 1mm, temperature fluctuation 1.2°C or less,
Head cable length PL101-R :300 mm PL101-RH:3m Compatible reader head PL25 / PL60 otaosiivciuaicnt peciless Biintlierenergizing
Protection grade 1P50 or equivalent *3 | IP67 or equivalent *3 | IP50 or equivalent *# | IP67 or equivalent ** | IP50 or equivalent ** | IP67 or equivalent ** | IP50 or equivalent ** | IP67 or equivalent ** | IP50 or equivalent ** | IP67 or equivalent ** Power supply voltage DC5V (45Vto6V) DC12 V1030V (11 Vto 31 V)
Power supply voltage DC5V 5% Operating temperature range 0to +45°C
Operating temperature range 0 to +45°C (No condensation) Optional accessories SET-P16-1 (for external reference point), Head extension cable, External reference point extension cable

*1 To connect a PL101 reader head with a SL720 scale requires a special model with modified specifications. Please contact our sales department. *2 Please contact our sales department *3 Except the connector
*4 Except the connector and interpolator
Please contact our sales department for extension cables



[V agnescale
Feedback scale System for Rolling mills

Head

HA705LK Series
Scale

MSS-976R Series
Interpolator
MD50-2N/4N Series

m Major Rolling mill manufacturers around the world adopt this system.

m Proven and reliable digital measuring system for use in metal processing environments.
m Feedback control system can be incorporated into custom built equipment racks.

m 2 and 4 axis interpolator available.

m Magnescaleg Technology




Head Scale
HA-705LK MSS-976R

-Excellent vibration resistance and waterproof
head, guaranteed high reliability.

Head : HA-705LK
m Waterproof performance equivalent to IP67.

W Structure of excellent vibration resistance and
shock resistance.
-Resist bad environment of rolling mill by water proof head
developed only for it and excellent against harsh environment
Magnescale.
-At tests done by our company, it has shock resistance which
is 30 to 50G at acceleration and 110G or more at drop test
(under our test condition).

MD50 HEAD IN connector

m Capable of extend with the cable only for it.
-Compliable with cable length up to max.150m
-Use material excellent for waterproof and oilproof S
Scale rod : MSS-976R N
mAccuracy : *3um \

W Measuring length : 200mm up to 600mm
(Overall length ; 30+ML+30 mm)

Special Cable terminal processing, L Special Cable terminal processing, L
connection model [ description connection model | description measurement
Standard Preparing the cable end - 5003% | 906 Preparing the cable end 1000 138
90t Including connector 560 %% | 907 Preparing the cable end 1500 128

o 20.0500.79" _1.85/0.07'(CH2) 902 Vacant (combined with 907) 15005 | 908 Not available

:.’_: 16.4/0.65" | | 1.85/0.07"(CH1) 903 Including connector 100033 | 909 Not available

S 904 Vacant (combined with 906) 100035 | 910 Including connector 1500128

:3 H 905 Including connector 25407% | 911 Not available

o

S

ET=—

| 50 =01/1.g7" 000" 4/0_I16“ L (Including connector)
| I T
21/0.83" |  2-M4 tap 10/0.39" (10)/(0.39") |7/0.28" 8 HESat | (69)/(2.72")
/Deptn 6/0.24" > T N I " & loympppey 2-M4 tap
20/0.79 (10)/(0-39") 30 /118" = £ 0 29/1.18 Depth 6/0.24°
S ©
& -
— A S &
) -~ g
S © z P
— J | A Q '|— ad — ‘
= = i
) 1 & el
— F i - ¢ s
E— - ] ' 5!
o
10)/(0.39" —
Adhesive (epoxy resin) ¢ I i 2)/04 . . = 8/0.31
(12)(047) . 21/0.83

Detail A Terminal shielding treatment

L (Preparing the cable end)

I @ Seven-core cable
g ;Rerma:-mnlrack@nn te::cn 1uge
A s 6/0.24" 2/0.08" ermal-contraction teflon tube
i It - © «——— | @ Shielded braided wire
ection diagram B ® Thermal-contraction tube ATUMB/2
©o|aF
blue S Qo=
CH1 c
= SE==EE
green | |Excite D; 2 |
\— white | |Excite 0|8 I
orange o5 3 (10)/(0.39")
CHz, gay | [Signal < e
Y_Shield braided L o7l :
7
o
Ir i and ir ion yield strength

1T i
There should be DC 250 V over at least 50 m and a one-minute leakage
current of 5 mA or less at AC250 V between the coils, coil and head unit,
head unit and housing, and shield and head unit.

The connection section of the thermal-contraction tube ATUMS/2 for the cable
does not have a designated location. (This is because the length varies
depending on the contraction state.)



Interpolator

MD50-2N/4N

-High reliability and many functions, it can
comply with a variety of equipments.

m With max. response speed 100m/min, comply B Selectable of setting 2 kinds and 6ways of alarm
with shocks of rolled material. output adjusting to user’s usages

-Alarm output can be detected with signal output to

m Comply with world-wide power source : AC100 controller and with lump of main unit lighting. This

to 240V makes it monitor deteriorating with age, and it

becomes effective means of maintenance.
m Selectable from 5 kinds of output pulse

resolution and 9 kinds of output pulse width m Standard equipping A/B signal for monitor or
-Select resolution from 0.5 to 10um, output pulse Up/Down signal output.
width from 0.1 to 4.0us. -Possible to make A/B signal output as a monitor
for maintenance, except signal output to control
B Can be selected A/B signal or Up/Down signal. device.

m Body configuration of capable of inputting up to
max.4 axes.

-Capable of easy maintenance because of adopting
AB Signal = card type detector board. And, even if only 1 axis is out

of order, it can do with the change of only the board,
PCA MU g y

PoA because each axis is independent.
o R

*PCB 1] L_‘,_J

Up / Down Signal

MDS50-2N (2-axes input)

Level alarm lamp
——— Speed alarm lamp

Magnescale o
(2] e
NERES A-ai t switch
pCcU _”MI'U-I.”J-I___HL—_ &:) o & axis reset switcl
Elo)e/ & B-axis reset swilch
+ecu JINAT 10 R
® rowss
" LA
[UoTry M——
*Pep L Powerswitch
Panel board

MD50-4N (d-axes Input)

Level alarm lamp
Speed alarm lamp

Magnescale
@3

o

A-axis reset switch

®)

B-axis reset switch

AEIE)

@lellell

— C-axis reset switch

[ @lIrelrel
LTJL]’M

t—— D-axis reset switch
—— Power lamp

]
H

l— Pawer switch

Panel board




m Main specifications

Model nhame MD50-2N MD50-4N
Input axes 2 axes 4 axes
Scales to be connected HA-705LK
Resolutions 0.5, 1, 2,5, 10um (Selectable)
Output pulse width 0.1,0.2,0.4,0.8, 1.0, 1.6, 2.0, 3.2, 4.0us (Selectable)
Max. response speed 100m/min (Depending on the resolution and output pulse width)
Main output signal A/B signal or Up/Down signal (Selectable), Line driver output (Equivalent to SN75183)
Sub output signal A/B signal or Up/Down signal (Selectable), Line driver output (Equivalent to SN75183)
Synchronous signal Output for the stable reception of A/B or Up/Down signals.
Alarm functions Level alarm : Hi-level signal is output when the scale signal drops be 1.4Vp-p (or 0.6Vp-p) or less.

Speed alarm : Hi-level signal is output when the maximum response speed of scale is exceeded.
Alarm reset functions Manual reset operation : Push the RESET switch on the front panel.

Reset operation by external signal : Apply a DC voltage between 2 input terminal.
Cable length Max. 150m (Option : Extension cable : MKS3 -30, -50, -100, -120, -135, -150)
Operating temperature 0 to 40°C
Storage temperature -20 to 60°C
Power consumption Max. 70 VA
Input power voltage 100 to 230V+10% 50/60Hz
Dimensions 260(W) x 359.5(D) x 141.5(H) mm
Mass Approx. 5.8Kg | Approx. 7.0Kg
Applicable standards UL3101-1, FCC Part 15, Subpart B, Class A

EMC Directive EN55011 Group 1, Class A
EN50082-2 , Low Voltage Directive EN61010-1

260/10.24"

50 50 50 65
1.97"11.97"| 1.97"| 2.56"

! 5
d afll Note

The 2-axis model omits the C-axis and D-axis.

MD50 (when insulating board mounted)

45 29

1.38" 1.77" [1.14"

130.5/5.14"

35

4-04.5/4-0.18" dia

%
<
S
&
Al
L s
s s s w2
E .
284/11.18"

5 © 5

( 0 o9

PONER |

?m,, g8 i o o
- MOS0 =i ~ -3 )
. : - T ==
o3
o
260/10.24" A 11.9 330.8/13.02" 16.9
0.47" 0.67"
300/11.81" (359.5)/(14.15")
When insulating board is mounted
Mag nescale EU rope G m bH *Designs and appearances are subject to change without prior notice.

Antoniusstrasse 14, 73249 Wernau, Germany

TEL. : +49(0) 7153 934 291  FAX: +49(0) 7153 934 299
www.mgscale.com E-mail : info-eu@mgscale.com
Description in this brochure on the specifications as of Dec. 2011.



agnescaie
Offener MaBstab

®Magnettechnologie

o Auflésung: 0,5 pm, 1 ym, 2 ym, 5 pm und 10 pm
® Extrem kleine Bauweise

®Einfache Montage

!lll
R
l!s.a

Modell SR721-SP
Messlénge L in mm 150 /200 / 250 / 300 / 350 / 400 mm
Gesamtlangel L+ 150 mm
MaBstabsdurct 2 mm
Genauigkeit (bei 20°C) +5pm

Aufldsung

0,5pm, 1 ym, 2 pm, 5 pm und 10 pm

zulassige Einbautoleranz

—// 0,01mm/ 50 mm

Wiérmeausdehnungskoeffizient

(11 +1)x10€/ °C

Kompatible Interpolationseinheit

MD10, MD20A, MD21, MW10

Betriebstemperatur -5 °C bis 40 °C
Lagertemperatur -10 °C bis 50 °C
Lesekopfkabelllinge im

erbindung zur Anzeige

3m,5m,10m, 15 m

o
-0.005

£2.050

MSS-975R HA-721SP

Gesamtlange = Messlénge + 150

75 Messlénge (75)

=] 12.6/0

—

1.5 6 (22
39.5 1000 | 60 |4

2-M2 (fiir Montage)

Einheit: mm

[
]
3
<
3
Ay
<
LY
=
—
-l
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Magnescale Co., Ltd.

International Sales Department 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan

Magnescale Americas Inc. 1 Technology Drive, Suite F217, Irvine, CA 92618, USA
Magnescale Europe GmbH Antoniusstrasse 14, 73249 Wernau, Germany
Service & Parts 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan

http://www.magnescale.com

TEL.+81(0)3-6632-7924
TEL.+1(949)727-4017
TEL.+49(0)7153-934-291
TEL.+81(0)463-92-2132

FAX.+81(0)3-6632-7928
FAX.+1(949)727-4047
FAX.+49(0)7153-934-299
FAX.+81(0)463-92-3090

The contents of this literature are as of June 2018 Magnescale reserves the right to change product specifications without prior notice.

This catalog is printed with soy ink.
MGS-LS-1806-EN-C

E-mail
E-mail
E-mail
E-mail

: info-mgs-eng@magnescale.com
: info-am@magnescale.com

: info-eu@magnescale.com

: info-css@magnescale.com

Laserscale General Catalog
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: ; af-ty No compromise for high-accuracy products

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.

IS0 14001

oA,
BUREAU VERITAS V ‘ aS e rS C a‘ e
oy, Certification
QC10:10039

Magnescale Co., Ltd. is registered to 1ISO 9001 (Quality)

Our products comply with CE Marking requirements, have acquired UL certifications
and meet other regulations, ensuring safe use the world over. ¢
We have met:

*EMC Directives(CE) °CC regulation
EMI: EN 55011 Group 1 Class A FCC Part 15 Subpart B Class A
EMS: EN 61000-6-2

for Products with built-in AC power supply: for Products with Laser:

e UL61010-1 ¢ EN61010-1 e DHHS (21CFR1040.10) e IEC60825-1
* When using our devices with machines to which the European Machinery Drirective 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.

[raceapllity :

Traceability Flow Chart (Length)

International Committee for Weights

. . National Institute of Advanced : and Measures (CIPM \ /
National Primary el S ) STaa;goajz's (GIPM)
ndustrial Science an
Standards - , /
Technology (AIST) International Bureau of

Optical comb Weights and Measures (BIPM) \ \ /

Magnescale Co., Ltd. \ / AN

National lodine saturation absorption stabilized ] \ / \
He-Ne laser at 633nm

Secondary \ / \

Standards T

Manufacturing Stabilized He-Ne Laser | / \ \
(633nm) r
Reference I's

Standard / \ \ / )
Products / \\ \ - / |




Laserscale easily achieves measurement and control with ultra high resolution of better than 1nm.

A sinusoidal wave (approximately 138nm signal pitch) is generated using the grating interference method
by utilizing a holographic scale with high diffraction efficiency and a high resolution head.
The BS series offers strong resistance to disturbance by air pressure or current,

and is easy to install. Signal distortion, in principle, remains minimal at a high S/N ratio.

Resolution of 17pm can be achieved using our automatic compensation interpolator.

High-resolution scale with signal pitch of approx.
138nm outperforms light wave interferometer systems

High stability : Free from temperature,

Ultra-high resolution

Volume holography technology of Laserscale
achieves high diffraction efficiency to generate a
high S/N signal and a strong output signal.

Best in class 17pm resolution

One count movement of the 0.55um holographic
grating pitch diffracts the signal to 4 periods.
The 1/4 of the original signal results in a signal of
approximately 0.138um. Using our interpolator,
this signal can achieve 17pm resolution.

Lissajous figure

Ultra-high resolution and high response speed

Our grating interference principle linear encoders offer a signal pitch of approximately
0.14pm. That is 1/140th of a conventional linear encoder with a 20pum signal pitch.
Using our interpolator, 17pm resolution and a response speed of up to 400mm/s
is achievable.

Model Output Max. divisions Resolutions Max. response speed
BS series Binary 8000 17 pm 400mm/s
Signal pitch:
138nm A/B quadrature 32 4.31 nm 60mm/s

PD LD

Unaffected by the change of
clearance between head & scale
Easy installation

I Clearance change

Track direction

Clearance direction ) ) .
Optical axis shift

by track direction

e

asers cale”

The world of super-resolution is going further than 1nm

air pressure, or air disturbances

LD

High stability against external

\ disturbances (air pressure disturbances/
‘4 fluctuations)

Air pressure effect
g “  Laser
“c interferometer

Position (40nm/div)

Laserscale

Time(min) &0

138nm

Easy installation & maintenance

[Easy installation & maintenance]
Large installation tolerances
Easy installation and non-contact detection

No electrical adjustment after installation
Despite the high installation tolerances, no electrical adjustment is required
after installation.

Protected holographic grating
The holographic grating is protected by glass covers which guard the grating
against external pressure. The glass can be wiped to clean dust and dirt.

Yawing direction:
+6min

BL Series

Holographic grating
. ) . Cover glass
Rolling direction:

Pitching direction: +10min

+6min

/ Track direction:

+0.2mm

Holographic scale




“rinciple

The semiconductor laser beam is split by a polarized light beam splitter into S and P polarized light beams,

then diffracted through a volume holographic grating with very high diffraction efficiency. The two diffracted

beams pass through separate 1/4-wavelength plates to a mirror, which reflects the beams back through the plates.
This process converts the S polarized beam to P polarized light and the P polarized beam to S polarized light.

The two beams are diffracted again through the volume holographic grating, then super-positioned

by the polarized light beam splitter to create interference. Photo detector

All interference travels to the photo-detector side due

to conversion of the polarization direction.
Since double diffraction adds +2 Kx and -2 Kx phases 6i(8-2Kx)
to each beam, the interference is subject to four

light-dark inversion cycles for each grating scale

of movement. Thus a grating pitch of 0.55 ym

produces a signal pitch of 0.55/4 = approx. 0.138 pym.

This detecting optics is free from fluctuations and |:>
change in air pressure, since the light path of both

Holographic grating

left and right changes identiacally even with Laserscale

the change in wavelength of the optical source. =
Pitch 0.55 pm

<BS Series> K
occur in principle. :>

Repeatability and returning errors do not

Semiconductor laser
Wavelength: 790nm

Polarizing plate
ei (0+2KXx)

Polarization beam

splitter
K= 21T
N

. +K
— X

—>

A /4 phase plate

Mirror

<==p: Direction where light vibrates:--Right and left ©:Direction where light vibrates---Back and forth

Laser beam is radiated from LD (semiconductor laser).

Laser beam passage
(Transmission)

Laser is divided into P wave and S wave.

\ 7

Laser is diffracted by holographic grating.

Similarly, the laser is diffracted by the
holographic grating.

P wave and S wave are piled on and enters
into the photo detector.

P wave is converted to S wave.
S wave is converted to P wave.

plicatio

Ay

el

ﬁ —*’7_4.!
Surface roughness/
contour measuring machines

Ultra high precision air stages

(vacuum resistant)

3

|

0

Non-contact measuring machines Micro grinders

| )

\
[
\\

N

|
@mu 8

——
DUV-based automatic wafer
defect classification systems

Aspherical surface machining

Market

for ultraprecise
positioning




LiIneup

Series Feature Minimum resolution Scale accuracy Measuring length Interpolator Output Max. response speed Page
40bit Binary
) +0.04pm BD96
BS78 L | 17 10mm~420 400mm/ P10
OW Expansion giass pm (Measuring length 40mm) mm mm (BD95) s
Serial
A=approx. 138nm
Transmission 40bit Binary
= — L<460:
- Long length type (0.1+0.4L/100)ump-p BD96
" s BS65-R 17 160mm~960: 400mm/ P14
= ‘q i« Soda-lime glass P L 2460:3pmp-p mm mm (BD95) mm’s
L:Measuring length(mm)
Serial
40bit Binary
+0.5um Low expansion glass:
L i | 30 -170 30 ~420
— S — BH25-RE/NE OW EXpansion giass 31.25pm (80mm-170mm) mm=aeumm BD96 700mm/s P16
|  E— Soda-lime glass +1um Soda-lime glass:
— (220mm-420mm) 30mm-~420mm
Serial
A=250nm o
Reflection 40bit Binary
302,400Pulse/rotation Radius 12.08mm 555min”
680,400Pulse/rotation Radius 27.07mm
BH20-RE/NE 1.5nrad — BD96 N . P18
907,200Pulse/rotation e Radius 36.10mm <1 ,428min", 634min >
1,048,576Pulse/rotation Radius 41.72mm 476min”’, 411min°
Serial
0.1/0.05/0.02/ . . 1,500, 650, 300,
Low expansion glass: Built-in I/F Box A/B quadrature
Low expansion alass 0.01um +0.5pm (30mm-160mm) 30mm-~410mm 120mm/s
BL57-RE Sod pl' | 9 +1pm (210mm-360mm) Soda-lime glass:
oda-ime glass +1.5um (410mm-1,060mm) | 60mm~1,060mm
S O4um (1 \/p—p) Please ask for more than 1,060mm NONE Analog 3,000mm/s
i P.20
0.1/0.05/0.02/ : . 1,500, 650, 300,
Low expansion glass: Built-in I/F Box A/B quadrature
A=400nm Low expansion alass 0.01um +0.5pm (30-170mm) 30mm-~420mm 120mm/s
Transmission BL57-NE . dap”me glais +1pm (220-370mm) Soda-lime glass:
) +1.5um (420-1,060 60mm~1,060mm
0.4pm (1 Vp-p) oum ( mm) Please ask for more than 1,060mm NONE Analog 3,000mm/s




BS78

(with/without reference point)

High-speed and high-resolution, while maintaining stable, ultraprecision measuring.

Ideal for precision stages, semiconductor inspection/manufacturing systems,

and ultraprecision processing machines.

Actual size

vt

® High-resolution scale with signal pitch of approx. 138nm,
outperforming light wave interferometer systems

® High stability, unaffected by humidity, air pressure and air disturbances

@ Reference point accuracy : £0.1um

@® Scale accuracy : +£0.04pum (measuring length : 40 mm)

® Non-contact design eliminates return error.

® Special non-magnetic and vacuum-compatible models available

® Using low expansion glass : -0.7x10°%/°C
(measuring length : 10 to 420 mm)

R: with reference point;
RS: high accuracy with reference point

Type example: BS78-220R N: without reference point;

NS: high accuracy without reference point

Measuring length

External Dimensions

@ BS78-xxxR(RS) (Measuring length :40/120/170/220/370/420 mm)

1]

L1+1
L3+1 L2+1 L2+1 L3+1
| |
I I
b d . 60 , N-M4 scale clamp mounting screw
Scale movement
Reference point ‘ 50+3* 2-M4 reference plate mounting screw
25400+ detectiondirection 5, 5« ‘ 25:0.2% 25:0.2% 25:0.2%

W e o ®_ o

5

3 *
— N
\ M= b K
2 ! qg
wl = © _t g))
\ o é R
e | ¥ = ) ‘ N
N\ Reference point detection position
" Detector head mounting screw
33 2 2-M3x30 , S
© Scale signal detection position
(45) (15)
Cable length
3000 _
) o
g
® N4
24*8% hole 25
0.4 1.4 2-05 hole 50
0474% i 25 | 3-05 hole
I Reference |
3 (-8 9 hole o [ & Bl
= - ; =
| j
12 25 42
38 38 60
le cl t=2 Ref¢ late t=2
Scale clamp Spacer eference plate Model B 5 3 N
BS78-40R (RS) 66 — — 2
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. BS78-120R (RS) 146 50 - 6
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. BS78-170R (RS) 196 75 - 6
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S. BS78-220R (RS) 246 100 = 6
Note 4: "M" refers to the machine guide. BS78-370R (RS) 396 75 75 10
Note 5: Mount and adjust the paired reference plates so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide. BS78-420R (RS) 446 100 100 10
Note 6: Reference point detection direction : Standard (Scale movement direction— with the head stationary) Unit: mm
@ BS78-xxxR(RS) (Measuring length :70/270/320 mm)
L1+1
L1241 ) L2+1 |
‘ % ‘ |
f N-M4 scale clamp mounting screw
Scale ﬁement 2-M4 reference plate mounting screw T
25+0.2% Reference point 25+0.2% o éxO ox
"—" detection direction —
{
Y/ B s
W @ﬂ%ﬂ = E:
=T ., &
‘ w| 2 ‘ ol B <~ 6
ol F & -
\ Sl i3 46
© of [
a1 1 = ) ‘ N .
N2 . Reference point detection position //10.03]A]
133 Detector head mounting screw
. © ¥
© 2-M3x30 Scale signal detection position
30.5
| et 45) (19)
Cable length
3000
\
W\ @
D
| 98 |
24 '§% hole 25 2.5 hole ‘ 88
0476 .25 16, 25 5-05 hole
Reference [ | | [ |
& - Sf hole B & & | & 4 4 <
n f f§ =
! j
12 —-‘ig L—.“‘Z
38 60
Scale clamp Spacer t=2 Reference plate t=2
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface.
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. Model L1 L2 N
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S. BS78-70R (RS) 96 — 4
Note 4: "M" refers to the machine guide. BS78-270R (RS) 296 120 8
Note 5: Mount and adjust the paired reference plates so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide. BS78-320R (RS) 346 120 8
Note 6: Reference point detection direction : Standard (Scale movement direction—with the head stationary) Unit: mm



External Dimensions

@ BS78-xxxN(NS) (Measuring length :40/120/170/220/370/420 mm)

L3+1

1241 ) L2+1

) 131

, N-M4 scale clamp mounting screw

2-M4 reference plate mounting screw

25+0.2* 25+0.2* 25+0.2* 25+0.2*
Y oo ® o .
N
\ = g @
0| 91 @
N ol —1®
e @|_| ,
a1 1 5 3 *
N2 ) = 710.03[A
54 o Detector head mounting screw Scale signal detection
. 2 2-M3x30 position
30.5
(45) (15)
Cable length
3000
E >
@
2-05 hole 50
1.4 24°8% .26 3-05 hole
| Reference [ | |
@ H—-B) 2 hole PO [ & Bl
e ‘ ¥
2 L#—‘ Model K] 2 3 N
BS78-40N (NS) 66 — — 2
Scale clamp Spacer t=2 Reference plate t=2 Sg;gqggﬂ Emg; 132 ?g : g
BS78-220N (NS) 246 100 = 6
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. BS78-370N (NS) 396 75 75 10
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. BS78-420N (NS) 446 100 100 10
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S.
Note 4: "M" refers to the machine guide. Unit: mm
Note 5: Mount and adjust the paired reference plates so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide.
@ BS78-xxxN(NS) (Measuring length : 70/270/320 mm)
L1£1
L2+1 ; L2+1 |
‘ & | |
f 88*9'3* N-M4 scale clamp mounting screw
I‘M“ 2-M4 reference plate mounting screw
13.1
25+0.2%, 25+0.2% [, 9.8+0.2%
Z ' &> ) \
7 ®.1® e =l g
gﬁ; RE
2 = 2| & 2 y
\ 2@ e 49
MR ® o]
a1 1 = N
S Detector head ti
13.3 © zeM%C g(r) ead mounting screw Scale signal detection
© Mox position
Cable length
3000
| 98 |
04°4% 25 2-05 hole 88
hole 0473% .25 15, 25 5-05 hole
S Reference [ T |
(== 2 oo BE ele e de
! ;
12 gg L—-“‘?
38 60
Scale clamp Spacer t=2 Reference plate t=2
Model L1 L2 N
BS78-70N (NS) 96 — 4
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. BS78-270N (NS) 206 120 8
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. BS78-320N (NS) 346 120 8
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.58.
Note 4: "M" refers to the machine guide. Unit: mm

Note 5: Mount and adjust the paired reference plates so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide.

External Dimensions

@ BS78-10N/NS (Measuring length: 10 mm)

43
14.5
‘@
| ‘
® ®|
Scale signal detection 2 .
position 58 a 9.840.2
46 CH> 6.5
8 13 <
N Cr i Siles) M Z
N = @ L] Scale mounting hole 1
> 2-3.4 @
// Scale mounting screw Scale signal detection
/ 29.5 Detector head 2-M3x8 position
\ 38+0.2* mounting hole 2-$3.6
i 3 46:0.3 6.4 sinkhole depth 4 (bottom surface also) 305
i Detector head mounting screw
o7 2-M3x30

(15)

Cable length
3000

Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface.
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S.
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S.

Note 4: "M" refers to the machine guide.

Unit: mm

Note 5: Mount and adjust the paired reference plates so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide.

Main Specifications
Model

BS78

Measuring length

10(onlyN/NS)/40/70/120/170/220/270/320/370/420 mm

Overall length

58mm (L=10mm:open type scale), L + 26mm (L= 40mm to 420mm) L: Measuring length

Max. travel

L +2mm (L=10mm:open type scale), L +10mm (L= 40mm to 420mm) L: Measuring length

Scale accuracy(at20°C)

NS type, RS type :

+0.08pm (L=10mm : NS type)
+0.04pm (L=40mm)

+0.10um (L=70/120mm)
+0.18um (L=170/220mm)

L: Measuring length

+0.25pm (L=270mm)
+0.34um (L=320mm)
+0.39um (L=370mm)
+0.44um (L=420mm)

N type, R type :

+0.06pm (L=10mm : N type)
+0.08um (L=40mm)
+0.20um (L=70/120mm)

L: Measuring length

+0.35um (L=170/220mm)
+0.50um (L=270/370mm)
+0.65pm (L=420mm)

Grating pitch

Approx. 0.55um

Signal pitch

Approx. 0.138um (Approx. 138nm)

Reference point accuracy

0.1um (Only R/RS type)

Reference point position

At the center, and every 50mm from the center to the left and to the right (BS78 models with measuring lengths of 320, 370, 420mm: 20mm offset from the center at 50mm intervals)

Reference point
detection direction

Single direction

Return error

This is virtually eliminated. It should be considered to be less than two resolution limits of the detector that is used.

Repeatability

This is virtually eliminated. It should be considered to be less than one resolution limit of the detector that is used.

Thermal expansion coefficient

-0.7x10°/C

Light source

Semiconductor laser : Wavelength 790nm, Output 6mwW

Radiation power

DHHS class 1

Detection principle

Diffraction grating scanning system

Operating temperature

10 to 30°C (No condensation)

Storage temperature

-10 to 50°C (Humidity 60% or less)

Max. response speed

400mm/s (When connected with BD9I6)

Magnescale reserves the right to change product specifications without prior notice.



BS65-R

(with reference point)

High accuracy Laserscale with built-in optical reference point

x Actual size

@ Signal pitch of 138nm
@ High accuracy, high resolution
Scale accuracy : L < 460 : (0.1+0.4L / 100) pmp-p
(L=measuring length in mm)
® High accuracy optical reference point : £0.1um
® Measuring length : 160 mm to 960 mm
® Easy installation
® Minimal effect from disrupted air current and atmospheric changes.

g

Type example : BS65-360R

R: with reference point

Measuring length

External Dimensions

@ BS65-xxxR (Measuring length : 160/260/360/460/560/660/760/860/960 mm)

A
|Z[o01

*

11.6+0.2*

5

L1

L3xN L2 L2 L3xN

U =
M-M4 Scale clamp mounting screw

2-M4 Reference plate mounting screw

Scale signal
detection position

Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S.

Note 4: "M" refers to the machine guide.

Note 5: Mount and adjust the paired reference plates so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide.

Main Specifications

T 25+0.2* 25+0.2* 2540.2*
|— 2 [fo]
o
o v e
® 9
SH
o £ ] R
| & ~
Q
o
Yy = o
~
20 ,] f
40 ! 2-M5 Detector head mounting screw
‘ 55+0.3*
l+—{7710.03TA] \ 70
‘ 2 L
98 ) T
98
8 ! 88+0.3%
04 25 15 . 5-05 i Cable length 3000 (45) (15) < /__j,'__\ M-M4 Scale clamp mounting screw
Reference [ R — | PP o 2-M4 Reference plate mounting screw
hole i \ 25+0.2% 25
55 50 654 \ fillsmdl
— N\ © _ Kol
LLJ = | 3 \ =Sl =
60 ® < NE= L S ==
0
R
Reference plate t=5
When there is an even number of scale clamps
(BS65-260R/460R/660R/860R)
50 25 s
045> 25 ‘ 3-¢5 hole ZO5NE g4 nole 5,1 % 04, 14
Reference N I | | | v fTT
hole D — = P P
fé‘fé{fm;;rl < T &) o} : EI&
‘ 0 ‘ 25 ' A4 Model L1 L2 L3 N M
P L1_2>‘ 2 BS65-160R 196 75 — — 6
38 Py - BS65-260R 296 120 — - 8
BS65-360R 396 75 75 1 10
Reference plate t=5 Spacer t=5 Scale Clamp BS65-460R 496 120 75 1 12
BS65-560R 596 75 75 2 14
BS65-660R 696 120 75 2 16
BS65-760R 796 75 75 3 18
BS65-860R 896 120 75 3 20
. . BS65-960R 996 75 75 4 22
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface.
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. Unit: mm

Model

BS65-R

Measuring length

160/260/360/460/560/660/760/860/960 mm

Overall length

Measuring length +36mm

Max. travel

Measuring length + 10mm (5mm on each side)

Scale accuracy (at20°C)

L <460 : (0.1 + 0.4L/100) pm p-p , L = 460 : 3um p-p
L : Measuring length (mm)

Grating pitch

Approx. 0.55um

Signal pitch

Approx. 0.138um (Approx. 138nm)

Reference point accuracy

+0.1pym

Reference point position

At the center, and every 50mm from the center to the left and to the right

Reference point
detection direction

Single direction

Return error

This is virtually eliminated. It should be considered to be less than two resolution limits of the detector that is used.

Repeatability

This is virtually eliminated. It should be considered to be less than one resolution limit of the detector that is used.

Thermal expansion coefficient

8x10°%°C

Light source

Semiconductor laser : Wavelength 790nm, Output 6mwW

Radiation power

DHHS class 1

Detection principle

Diffraction grating scanning system

Operating temperature

10 to 30°C (No condensation)

Storage temperature

-10 to 50°C (Humidity less than 60%)

Max. response speed

400mm/s (When connected with BD96)

Magnescale reserves the right to change product specifications without prior notice.



External ensio

@ BH25-xxxREDB (Measuring length:30/70/120/170/220/270/320/370/420 mm)

L1+1
BH25-RE / BH25-NE = ] ]
5 = 5 - SP-Spacer Scale abutting surface
. . q (Note 5) |
(with/without reference point) 007 26:02 25:0: g 200 26:02°
S E
B EI 5f
7P g4t ¢ 2 2 =@
2 . —
X ] g < +4d
£l flﬁ Sl
\ P-4x10  Reference plate(BE-C) [ = L2 L2
Scale C‘f“f“p mounting screw 2-M4x10 125 Ref I detecti iti 60 Reference plate(BE-A)
117 Scale signal detection position Reference plate(BE-C) - eference signal w s
6 ™ 1.820.02% 4-02.8 mounting screw Penetrating 2-M3 2;—0‘ - 2-M4x10
19.5) 25 2040.1% For mounting detector head - Refergnce plate(BE-A)
H(i) (Mounting hole for M2.6) 101 " l 7 25 Scale signal detection position mounting screw
<»F{e?erence plane 30 96+0.1
f(;r-r;guljg‘neg — ‘ 77777 ‘ Abutting surface for mounting
/ A x
+ 5 Cable length 1000
- |93 = :
L_J% o © | For BH25-003REDB, 012REDB, 017REDB, 022REDB, 037REDB, and 042REDB
38 -
—— Model name  |Measuring length| L1 L2 L3 SC SP P
Spacer (=5) BH25-003REDB 30 56 1 2
1 H H H H 044 98 n - - —
High-accuracy, reflective Laserscale with signal pitch of 250nm . Bt o BF25 007REDS 70 o — [ —[» [ T
045" hole [+ "] 04t 50 25, 15 .25 SeShole  BHP5-012REDB 120 146 50 — 3 2 6
. . . . ‘ il 08, A4 s 25 3-05 hole S5 $ 24 BH25-017REDB 170 196 75 - 3 2 6
Ideal for low-profile stages, semiconductor back-end processing equipment et iﬂﬂ i B Sl =9 BH25-022REDB | 220 [ 246 [ d00 | — | 5 | 2 | b
I | & [6oH nnT ‘ 80 ‘ 0|2 BH25-027REDB 270 296 120 = 4 2 8
0.0 0 12| ) m‘ mT f e e T84 7 ol - BH25-032REDB 320 346 | 120 - 4 2 8
and precision miCroscopes 3 | g = R AR [ Referenos plato BE-G) =5) BH25-037REDB 370 3% | 75 | 75 | 5 2 | 10
Scale clamp Reference plate (BE-A) (t=5) 027REDB and 032REDB BH25-042REDB 420 446 | 100 | 100 5 4 10
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. Unit: mm
Note 3: The surface properties of the detector head mounting surface is Rmax = 6.3S. Note 4: "M"refers to the machine guide.
Note 5: Mount and adjust the reference plate so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide.
@ BH25-xxxREDC (Measuring length:30/70/120/170/220/270/320/370/420 mm)
L1+1
SC-Scale clamp L5 L2 L2 LS
SP-Spacer [ 9% ,
02 Scale abutting surface
40+0.2*
25:0.2*% 25:0.2% 252097 U:‘,O‘e 9 5.02% 25:0.2*%
~— £ o
b3 . [\ | ]
) & 2 @ 25
B ) s
_ B . y =5 =5 = o
i o S Tt T
LI I ? e £1d
= N SIS
S i
il L P-4x8  Reference plate(W) % =
7 Scale clamp mounting screw . N » L2 L2
i . i 2-M4x8 Reference signal detection position 60 Reference plate
34 1.8£0.02% Scale signal detection position Reference plate(W) 12.5
. oE) 4o mounting screw Penetrating 2-M3
(Mounting hole for M2.6) 101 ) 25 _|[0s0.1% For mounting dtector head Referanco pate
Reference plane 30 9620.1* 25 Scale signal detection position 9
Actual size for mouning |
2-05hole T o | A —& Abutting surface for mounting
— ‘ | Cable length 1000
A | Q) -
L&J o | For BH25-003REDC, 012REDC, 017REDC, 022REDC, 037REDC, and 042REDC
38 -
—_— Model name  [Measuring length| L1 L2 L3 SC SP P
Spacer t =2.2) 04% 9 BH25-003REDC 30 56 | — — [ 1 — 2
25 Reference hole 3 88 5 5-05 hole BH25-007REDC 70 96 = = 2 = 4
+005 [ 5,15 .25 u
045" hole 5 03, 14 o4y 50 365 hole T BH25-012REDC 120 146 50 — 3 2 6
I | M\‘ 25 /7 B e e BH25-017REDC 170 196 75 - 3 2 6
RS *Af hole | ‘ = T = BH25-022REDC 220 246 100 — 3 2 6
: % e[ & r H mT L—J‘gg ‘ o) BH25-027REDC 270 296 | 120 = 4 2 8
12 99 mT 42 T ol= BH25-032REDC 320 346 | 120 — 4 2 8
pi o 22 |
L | A F Coma Feleerepeto <22 B T N A R
Scale clamp Reference plate (t = 2.2) 027REDC and 032REDC BH25-042REDC 420 446 100 100 5 4 10
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. Unit: mm
Note 3: The surface properties of the detector head mounting surface is Rmax = 6.3S. Note 4: "M"refers to the machine guide.
Note 5: Mount and adjust the reference plate so that their reference surfaces have a parallelism of 0.01 or less with respect to the machine guide.
Main Specifications
Model BH25-RED BH25-NED
Measuring length 30/70/120/170/220/270/320/370/420 mm (Low expansion glass/Soda-lime glass)
o Slgnal pitCh 1 250nm Overall length Measuring length +26mm
o H igh accuracy : +1 um/420mm Max. travel Measuring length +10mm
[ ) High response speed o 700mm/s - Scale accuracy (at 20°C) +0.5um (30 to 170mm) +1.0um (220 to 420mm)
. . Grating pitch 1.0pm
® Minimum resolution : 0.03125nm 22 -
. . . . Signal pitch 0.25pum (250nm)
@ Available : with/without reference point Reforonce point With reference pont None
[ J Completely non-contact design : Return error is Reference point detection direction Single direction None
i imi Output signal Interpolator BD96
theoretically eliminated. Type oxample: BHZS-ITOREDB o ¢ 1 S — T ——
. . | = : 3 ; esolution connection(Depend on the number of divisions
@ Scale : Soda-lime glass/Low expansion glass f C: Low expansion glass ' — — p — ‘
® Thin h d ith thick 12 Thermal expansion coefficient -0.7 x 10"/ °C (Low expansion glass) 8 x 107/ °C (Soda-lime glass)
in head with thickness o i BDY6 connection Light source Semiconductor laser : Wavelength 790nm, Output 6mwW
[ J Supporting various resolutions and OUtpUt modes % - E: Open type scale Detection principle Diffraction grating scanning system
(Depending on the interpolator connected.) R: with reference point; Operating temperature 10 to 30°C (No condensation)
N: without reference point st : ; 1010 50°C (Humidity less than 60%)
: N : f orage temperature -10to umidity less than 60%,
® Special vacuum-compatible models available e (e ;
Max. response speed 700mm/s (When connected with BD96)

*Contact us directly for detail specifications

Magnescale reserves the right to change product specifications without prior notice.



External Dimensions

@ BH20-NED

B H 2 0— R E / B H 2 O— N E Straight cable exit Lateral cable exit

(with/without reference point) %

2.5 21+0.1*
2-M3 (for mounting) ‘ 2-M3 (for mounting)

X \ = * =)
vl o B 1 —— L vl ~ 0 [=} w0 ~
(I L] © ] 8 & R °© ] & 5
QIS Cable length 1000 = N =
9 25 || 212017 ‘ 3 505 2 505 |
26 552 55.2
319
N
10214-52A2PL (Manufactured by 3M) 10214-52A2PL (Manufactured by 3M)

SN F

Compact, reflective rotary Laserscale featuring high accuracy,

h Ig h reSO| Ut | On and h | g h response Speed . 8.85 (Scale signal detection position) $4T 2-M2 (for mounting) +4T 2-M2 (for mounting)
s 5
. . . . . . B — V4 =
Ideal for high-resolution angle measuring in HDD manufacturing equipment, gl of i [l - I B g 7 b
o| T— N o= =] 1 > ] 7
£ | & £ &
. s . . . . . = £ =
precision measuring instruments, and aspheric surface processing machines. 3 2
Note: The items marked by an asterisk indicate the machining dimensions on the mounting surface. Unit: mm
Main Specifications
Detector head
Model BH20-RED ‘ BH20-NED
Detection principle Diffraction grating scanning system
Light source Semiconductor laser : Wavelength 790nm, Output 6mW
Signal pitch 250nm
Reference point With reference point None
Reference point detection direction Single direction None
Max. response speed 700mm/s(When connected with BD96)
Operating temperature 10 to 30°C (No condensation)
Storage temperature 0 to 50°C (No condensation)
Signal scale (BE10)
Detection radius 12.032mm 27.073mm 36.097mm 41.723mm
Internal diameter 8.5mm 37mm 57mm 68mm
External form
External diameter 27mm 60mm 78mm 89mm
Grating pitch 1.0um
- Actual size Number of output pulse
*Lateral cable exit s 302,400 680,400 907,200 1,048,576
Max. response speed*(Note1) 1,428 min’! 634 min”' 476 min” 411min”’

Note 1: When using cable length 1m and Analog output. However, the Max.response speed is limited depending on the cable length.
Note 2: When the scale and the detector head are purchased separately, signal adjustment is required.

Magnescale reserves the right to change product specifications without prior notice. External diameter

@® Signal pitch : 250nm
® High response speed : 1,800mm/s (When using analog output),
700mm/s(When connected with BD96)
160 min™" (when using r=41mm scale)
555 min(when using r=12mm scale)
® High resolution : 4,194,304,000 pulses/rotation
(when using r=41mm scale, divisions=4000) i

Detection radius

3.09 x 10*s |
=1.5nrad oot ]
® Available with/without reference point
@ Thin head with thickness of 12mm TP @xei s E 20 FED

) . A q D:BD96 C ted t
@ Interpolators with various resolutions and output modes available (BD96) %O Oneces pe
E:Open type scale

® Spec:lal vacuum-compatlble models available R:with reference point; N: without reference point

*Contact us directly for detail specifications
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BL57-RE / BL57-NE

(with/without reference point)

Supports a wide range of applications and offers the highest performance in its class.
Ideal for precision stages, semiconductor inspection systems,
precision processing machines, and liquid crystal manufacturing equipment.

BL57-RE
® Achieves a measuring length of up to 1,060mm upon request, and
offers the highest-level response speed and accuracy in its class.

@® Signal pitch : 400nm
@ Built-in reference point.
{Applications) Precision measuring equipment, precision stages.

BL57-NE
® Compact size makes machine integration much easier
® Theoretically unaffected by changes in temperature,
humidity, air pressure and air movement. Unparalled
measuring stability achieved by use of low expansion glass
® Signal pitch : 400nm
{Applications) High-accuracy microscopes, measurement equipment.

BL57-RE
LASERSCALE

Actual size

Type example : BL57-106REFB

B: Soda-lime glass;
C: Low expansion glass

A: 4-split A/B quadrature output

F: 4-split 8-split A/B quadrature output
G: 20-split 40-split A/B quadrature output
H: Analog 1Vp-p output

E: Open type scale

R: with reference point; N: without reference point

Measuring length

*Contact us directly for connection with BD96

External ensions

@ BL57-xxxRE*B (Measuring length:60/160/260/360/460 mm)

A
SC-scaleclamp * 7001 M} 16.4+0.2%
SP-spacer 7]0.01 >
1 N1
= 'y
- &
Lo ~ o
# N 5] &
P-M4x10 A © s
Scale clamp Reference plate W ) B ‘ Scale signal v 4
mounting screw =
9 2-M4x10 18, | detection position 83 o4
Reference plate W mounting screw b 27 9 Cable length 1000 :,.j- 31 ﬁ
. 4.5 | [27202% Scale abutting surface . i ~
Detector head mounting screw % Soo N 5 [/]0.02]A]
2-M4x12 101
(Mounting hole 04.5) 30 ~ 96+0.1* > 4028
< > “ >~ (Mounting hole
= == for M2.6) L2 L2
60

40
33:0.1*" |
,

Stopper (ABS) ° —

04*3% Reference hole

Reference plate

Reference plate
> \ mounting screw

+0.05 (
< 98 04" Reference hole 04*9% hole 7
< 88 > | 5-05 hole 50 3-05 hole 1.4
25 15 25 25 2-05 hole
W | | L] & For BL57-016REB and 036RE*B
[#6 S[6 Sohs) R R =%
‘ o 'y : E | 25 ©
e ] e )] 5
60 60 38, -
Reference plate W (t=5) Reference plate (t=5) Spacer (t=5) Scale clamp
For BL57-006RE*B, 026RE*B, For BL567-016RE*B,
and 046REXB and 036RE-B Model Measurnglength| L1 | L2 | L3 | SC | SP | P
BL57-006RE*B 60 96 — — 2 - 4
BL57-016RE*B 160 196 7% | — 3 2 6
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. BL57-026RE+B 260 206 | 120 _ 4 P 8
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S.
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S. BL57-036RE*B 360 396 | 75| 75 5 4 10
Note 4: "M" refers to the machine guide. BL57-046RE*B 460 496 | 120 | 75 6 4 12
Note 5: When mounting the reference plate (reference plate W), adjust the plate so that the parallelism
between the corresponding scale abutting surface and the machine guide is 0.01mm or less. Unit: mm
® BL57-xxxRE+*B (Measuring length :560/660/760/860/960/1060 mm)
- A
NAXL4 L2 16.4:0.2*
>
50405
ol
& o |8
'y
<4 - y
~y ok i A, Z\‘
of L HNSH =0 NS ]
) L] a
v y <
N‘ SC-scale clamp 2-Reference plate D v‘
. SP-spacer 4-M4x10 = = » Reference plate D Scale signal Y Yli A
P-M4x10 R‘ev‘er%nce Scale abutting surface detection LQT 83, ¢ &I
Scale clamp mounting screw Founting See Note 6 position S8t 5
Reference plate D Scale abutting surface e * (002 A}
See Note 6
Detector head mounting screw 2-M4x12
(Mounting hole @4.5)
30 96+0.1% (Mounting
‘ S ——— hole for M2.6)
IR Weal
| T A
[
Bl E——
|8 !
vvYel . __________
008 25 For BL57-066RE*B, 096RE*B,
047 "hole and 106RE*B
50 — QT
25
4-05 hole » -
6 (28 ¢ ‘ " 25 hole
b o i We |
o - 25
] 8 =2
© 02.8"%" hole of +%* 38
Stopper (ABS) Reference plate D (t=5) Spacer (t=5) Scale clamp
Model Measuring length | L1 L2 L3 L4 NA | SC SP P
BL57-056RE*B 560 596 | 100 | 1756 | 75 2 8 6 16
BL57-066RE*B 660 696 | 75 | 225 | 75 3 9 7 18
BL57-076RE*B 760 796 | 100 | 250 | 75 3 10 8 20
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. BL57-086RE*B 860 896 | 100 | 250 75 4 12 10 24
Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S.
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S BL57-096RE~B 960 996 75 | 800 IS 5 13 " 26
Note 4: "M" refers to the machine guide. BL57-106RE*B 1060 1096 | 75 | 300 | 75 6 15 13 30
Note 5: The flatness of the scale mounting surface must be within 0.02 over the range of 7 (width)x200 (length)mm.
Note 6: Mount and adjust the paired reference plates (D) so that their reference surfaces have a parallelism of 0.1 or less with respect to the machine guide. Unit: mm
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External Dimensions External Dimensions

@ BL57-xxxRE*C (Measuring length :30/60/110/160/210/260/310/360/410 mm) ® BL57-xxxNE*B (Measuring length :60/160/260/360/460 mm)
L1+1
, L3 L2 L2 L3
SC-scale clamp 8. SC-scale clamp
SP-spacer 16.4+0.2%
25+0.2%
0
= [to]
A
Y
Y | &
fffffffffffffffffff & g
gcale signal — &
Reft late W letection ] ‘
P-MA4x8 e = . ﬁ‘ position P-M4x10 Reference plate W _ % 4
X 2-M4x8 Cable length 1000 Scale clamp Scale signal N f
Scale clamp Reference plate W mounting screw . mounting screw 2-M4x10 Detector head Reference detection position ‘QT 31 83 &
mounting srew Detector head mounting Scale abutting Reference mounting screw, plate Scale YHeS— o
screw 2-M4x12 guega;;e 5 * glcatee W mounting M2 x 12 18 abutting surface
(Mounting hole 04.5) o o rew {Mounting hole 62.4) See Note 5
%0 ‘ L 2 1028 Cable length 300
(Mounting B 60 T Reference plate 0, (Mounting
s i I hole for M2.6) B 2-Maxs — | oo hole for M2.6)
1 Q c} I _ Reference plate ° : * g\ L2 L2
I i _ mounting screw 1ol Sl — e
. [ oy [T ISR 60
p | 8¢
° e .
+ . 005 +008 Reference plate
£4+0.95 Rog hol For BL57-003RE*C, 011RE*C, 016RE*C, 04 5™ Reference hole 4 "5 Reference hole _ ;
0474 % Reference hole o Teeee e o 021RE*C, 036RE*C, and 041REXG 98 N e - nounting screw
> 50 3-05 hole 88 5-05 hole /
50 3-05 hole 88 25 — |
55— 25 15 25 5-05 hole & 25, 08 ¢25, == -
il [t EREE S e s
oo [ & 1 e oo & y— pr— PR PR PSRN ey ey g 2 37} P[0 @& S ox For BL57-016NE*B and 036NE*B
2, [ 4 e ) 42 @ f PN ol
0|0
e >l 2 60 9@ BL57-003RE*C 30 6| —| —| 1| -] 2 50 o ‘ 0 ‘
ha di
Reference plate (t=2.2) Reference plate W (t=2.2) EILET-0TERED Y 20 - = 2 - & Reference plate (t=5) Reference plate W (t=5)
For BLsé-OOSRE*CC, O11RE*C, 01 gRE*C. For BL57-OOSRE*C, 026RE*C, BL57-011RE*C 110 146 | 50 | — | 3 2 6 For BL57-016NE*B, For BL57-006NE*B, 026NE*B,
021RE*C, 036RE*C, and 041RE* and 031RE* and 036NE*B and 046NE*B
BL57-016RE~C 160 19% | 75 — | 38 2 6 Model Measuringlength| L1 | L2 | L8 | SC | SP | P
BL57-021RE*C 210 246 | 100 — 3 2 6 2! . — — —
04*9% hole o5 0473% hole 25y BL57-006NE*B 60 96 2 4
5 205 ho BL57-026RE*C 260 296 | 120 = 4 2 8 i’ﬂ‘ﬁl 04 14 BL57-016NE*B 160 196 75 = 3 2 6
2. -05 hole M
' 6 > 8 BL57-031RE*C 310 346 | 120 — 4 2 8 b e 2-05 hole BL57-026NE*B 260 206 | 120 — 4 2 8
4 @I b ¢ 6 pel8
o BL57-036RE*C 360 396 75 75 5 4 10 T ¥ Y:Q‘i ?i BL57-036NE*B 360 396 75 | 75 5 4 10
2 o 2 12 3 uﬁ =
P | 0289 hole 38 BL57-041RE*C 410 446 | 100 | 100 | 5 4 10 P e ) - L&" BL57-046NE+B 460 496 | 120 | 75 6 4 12
25l 0283 hole . 38 |
Scale clamp Stopper (ABS) Spacer (t=2.2) Unit: mm Unit: mm
Scale clamp Stopper (ABS) Spacer (t=5)
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S. Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S.
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S. Note 4: "M" refers to the machine guide. Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S. Note 4: "M" refers to the machine guide.
Note 5: When mounting the reference plate (reference plate W), adjust the plate so that the parallelism between the corresponding scale abutting surface and the machine guide is 0.01mm or less. Note 5: When mounting the reference plate (reference plate W), adjust the plate so that the parallelism between the corresponding scale abutting surface and the machine guide is 0.01mm or less.
® BL57-xxxNE*B (Measuring length :560/660/760/860/960/1060 mm)
Main Specifications [BL57-RE] Lt
Model F G H Model F G H < NAxL4 et L2 >t L2 >t NAxL4 > 16.450.0%
Output | fo ‘ L3 - - L3 »l *[04 M
utput signal form A/B quadrature output Analog output High impedance, output ~ G[0.01/200
Detection principle Diffraction grating scanning system Alarm when max. response speed is None 25:‘0.2;‘ 25.40.2% Note 5 N &
Scdelngnn | Measuring length 30, 60, 110, 160, 210, 260, 310, 360, 410 mm exceeded or signal level error detected i : =t =
4! o
(Low expansion | Max. travel Measuring length + 10mm (5mm on each side) Reference point position User definable (within the range of measuring length) ; il — 2
””””””””””””” < =Y 0
dass) Overall length Measuring length + 36mm Reference point accuracy (at 20C) +0.4pm (depending on machine movement accuracy) > Refarence ] i Scal ' V <
| — = cale signal A,
Measuring length 60, 160, 260, 360, 460, 560, 660, 760, 860, 960, 1060 mm Reference point ) S‘ SC-scale clamp plate D e head\\ Reference plate D detection position 3
Scale length datection directi Single direction synchronous reference point SP-spacer 4-Max10 13:0.2%\ mounting screw Scale abutting surface <
(Soda-lime Max. travel Measuring length +10mm (5mm on each side) SiCcuunluiiceton M 10 Refarence ials 1\ o vox1s See Note 6 B
- D i -
Gass) Overall length Measuring length + 36mm Cable length 1m (Note 4) Scale darp mounng saen (Mounting hole 02.4)
- - Head cable mounting screw 4-02.8 Cable length 300
Grating pitch 1.6um Bending radius Static : 10mm 30 96+0.1* /"\fi-
> < > lounting
Signal pitch 0.4um (400nm) Output cable length 15m Max (Note 2)(to the electronic control section) | 15m Max(Note1) (Note 2) = i al == %‘esf)cr / s T T,
I = 1 I i %
9 I |
Differential (only reference Power supply (Note 3) +5V (5%) : Q g ,T - 7}
Output signal Differential (compliant with EIA-422) point output are Power consumption 450mA (no load), 600mA (with 120Q termination) 50 @ ) “vilg o _
complant with EIA-422) Vibration resistance 100m/s? (50 to 2000Hz2) F&,‘ 4-05 hole
Impact resistance 200m/s? f 1 4
[ 0.1/0.05um 0.02/0.01pm 0.4um (1Vp-p) [@ & ‘ © < EBE
(selectable) (selectable) Operating temperature 0 to +40°C(No condensation) i For BL57-066NE*B, 096NE*B, and 106NE*B
of 8 4
»>Se
. +0.5pm(30 to 160mm) / 1.0um(210 to 360mm) / Storage temperature -10to +50C < 60 N
Scale accuracy (at 20°C) 1.5m(410 S
+1.5m(410mm or more) Light source Semiconductor laser : Wavelength 790nm, Output 6mW. Reference plate D (t=5)
Thermal expansion coefficient Low expansion glass:-0.7x10%/°C + Soda-lime glass:8x10°/C Radiation power JIS Class 1 equivalent, DHHS Class 1 equnivalent Model Measuring length| L1 L2 L3 L4 NA | SC | SP P
25
1,500mm/s(0.1um) |  300mm/s(0.02um) 3,000mm/s (Note1) 04*3% hole BL57-056NE*B 560 596| 100 | 175 | 75 | 2 8 6 | 16
650mm/s(0.05pm) | 120mm/s(0.01pm) (Note) N R L £
. | Cable length (m) Max. response speed (mm/s) ) 1 S 6 28 2-05 hole BL57-066NE*B 660 696 | 75 | 225 | 75 3 9 7 18
Minimum phase Minimum phase Max 7.5MHz R == M
= BL57-076NE*B 760 796 | 100 | 250 75 3 10 8 20
Max. response speed difference:38ns difference:38ns S 8,000 ﬂgiw ¢ ST—’:?’@
Mmoo 9 2,330 12 @ o 2 2‘5 ‘ BL57-086NE*B 860 896 | 100 | 250 | 75 4 12 10 24
QAR ® & o
_ e ANNN 15 1,660 38 02875 hole |38 BL57-096NE*B 960 996| 75 800 | 75 | 5 | 18 | 11 | 26
Note 1: Max. response speed become limited by output cable length (the part beyond the interface box). Scale clamp Stopper (ABS) Spacer (t=5) LIRS 060 080 S | &Y S 9 B &k <0
Note 2: A power supply line longer than 10m is incompatible with EN61000-6-2. Take surge protection measures upon use. Unit: mm

Note 3: Satisfy the required specifications at the connector input section.

Note 4: Special models can support up to 3m. However, the max. response speed is limited depending on the cable length.(In a 3m cable, the max. response speed is two-thirds that of a 1m cable.)
Note 5: Special models can support a measuring length of 420mm to 560mm by low expansion glass and 1,070mm to 1,260mm by soda-lime glass.

Magnescale reserves the right to change product specifications without prior notice.

Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S.
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S. Note 4: "M" refers to the machine guide.

Note 5: The flatness of the scale mounting surface must be within 0.02 over the range of 7 (width)x200 (length)mm.

Note 6: Mount and adjust the paired reference plates (D) so that their reference surfaces have a parallelism of 0.1 or less with respect to the machine guide.



External Dimensions

@ BL57-xxxNE*C (Measuring length:30/70/120/170/220/270/320/370/420 mm)

Ic
- L1+1 o O ‘

BL57-RE supporting vacuum environment (Special models)
Fo i. ©

- B, L2 e L2 . L -

0.d

<4— Scale clamp

“4—Scale

SC-scale clamp

<+—— Head cable Output connector (with protection cap)

Detector head —»

5
pri—

1.5

N 1 | Cable length in vacuum: L1 [ |
2 @ @ v 3 !
E : I/F box &
********************** o) & ! 2
E— Scale signal e ” A . e
Scale clamp mounting screw /ooty IS oo )\ detection position E\.“
Reference plate W mounting screw, s abutting surface 5 —_—
2:M2x12 be Seo Nots 5 @ Output cable *3
2-Mé4x8 (Mounting hole 62.4)
Reference plate W mounting screw 101 Cable| h 300 Lo L2
30 96+0.1% able lengt et R :
< N I :
N / o Reference plate ! ! Cable length in atmosphere: L2
A | for i 50+0.3* I I
(ol sl [0 25+0.0% | ‘
1 < % T - Reference plate } }
o I oy |5 ~_ Mmounting screw 1 |
b . | | . .
Vacuum-side D-Sub connector ——» } } 4+——— Atmosphere-side D-Sub connector 15-pin, female
04*3% Reference hole 04*3% Reference hole . ! !
98 For BL57-003NEC, 012NE#C, 017NEXC 15-pin, female } }
50 405 hole P 88 5-05 hole O2ONEAC, UBTNEXG, and D42NERC | | Sealed-side D-Sub connector 15-pin, male
5 — 25 15 25 -

2,
N
s oy
!

i
5
B

24

¥ = Lo oo & dh . . . . . e .
dT e ﬁ a2 |l ‘ o Vacuum-compatible, open type with reference point. Allowing ultra-precise positioning in a vacuum environment.
60 » = ’ <= Model Measuringlength| L1 | L2 | L3 | SC | SP | P ® Ultimat £10° Pa ol
Reference plate (t=2.2) Reference plate W (t=2.2) BL57-003NE*C 30 56 - - 1 - 2 Imate vacuum o a class.
For BL57-008NE*C, 012NE*C, 017NEXC, For BL57-007NEC, 027NE*C, BL57-007NE*C 70 w| —| | 2] =] 4 ® Emitted gas flow rate of 10° Pa-m? class.
022NE*C, 037NE*C, and 042NE*C and 032NE*C
BL57-012NE*C 120 146 | 50| — | 3 2| 6 @ Signal pitch 0.4pm
BLOT-01TNE-C 10 1961 75 = ¢ 2 6 @® Built-in reference point
0499 pole 25 BL57-022NE*C 220 246 | 100 | — | 3 2 6 '
505 hole - IR 7o lasliml =1 21 21 @ Applications: Semiconductor inspection systems, length measuring SEM.
m‘g d BL57-032NE*C 320 346 | 120 — 4 2 8 *1: For dimensions of head, scale, and I/F box, see the page on BL57-RE. *2: Cable length in vacuum and in atmosphere (L1 + L2) is up to 3m.
o5 ‘ | BL57-037NE*C 370 396 75 75 5 4 10 *3: Output cable is not included in the product.
%8 0285 hole BL57-042NE*C 420 446 | 100 | 100 | 5 4 | 10 Outaas analvsis chart
Scale clamp Spacer (t=2.2) Stopper (ABS) Unit: mm g y
’ 10°¢
Note 1: The items marked by an asterisk indicate the machining dimensions on the mounting surface. Note 2: The surface properties of the scale mounting surface is Rmax = 6.3S.
Note 3: The surface properties of the detector head mounting surface is Rmax = 12.5S. Note 4: "M" refers to the machine guide.
Note 5: When mounting the reference plate (reference plate W), adjust the plate so that the parallelism between the corresponding scale abutting surface and the machine guide is 0.01mm or less. 107
— 10°¢
<
e
=
- Iy ] @ -9
Main Specifications[BL57-NE] S 10
—
Model A [ G H Model A [F G H k%)
Output signal form A/B quadrature output Analog output High-impedance 8 10
- - - - High-impedance output when -
Detection principle Diffraction grating scanning system A/B quadrature max. response
Alarm output signals when ) None
Measuring length 30, 70, 120, 170, 220, 270, 320, 370, 420 mm signal level error speed exceeded
Scale length - or signal level error detected. 10
(Low expansion | Max. travel Measuring length +10mm (5mm on each side) detected.
glass) Overall length Measuring length + 26mm Head Cable length 300mm
Scaokrgn | MeasUing length 60, 160, 260, 360, 460, 560, 660, 760, 860, 960, 1060 mm cable Bending radius Static: 10mm 102 N .
(Soda-ime Max. travel Measuring length +10mm (5mm on each side) 15m Max 10 20 30 40 50 ) 60 70 80 90 100
Output cable length 15m Max (Note 2) (to the electronic control section
gesy) Overall length Measuring length + 36mm P J ¢ ) ( ) (Note 1) (Note 2) Quantlty(l\/l/e)
Grating pitch 1.6um Power supply (Note 3) +5V (+10%-5%) +5V (£5%)
i i 0.4pm (400nm)
Szl plih Hm ¢ ) 200 mA (o load) 260mA (10 0a0) 250 mA
Power consumption 250 mA (with 120Q X - (no load,with 120Q
Output signal Differential (compliant with EIA-422) Differential P termination) 350mA (with 120€ termination) termination)
Vibration resistance 100m/s*(50 to 2000Hz)
Resolution 0.1pm 01/0.05um | 0.02/0.01um |\ 3y
(selectable) (selectable) Impact resistance 200m/s?
+0.5pm (30 to 170mm)/ 1.0um (220 to 370mm)/ Operating temperature 0 to +40°C(no condensation)

Scale accuracy (at 20°C)

+1.5um (420

mm or more)

Storage temperature

-10to + 50°C

Thermal expansion coefficient

Low expansion glass: -0.7 x 10°%/°C - Soda-lime glass:8x 10¢/°C

Light source

Semiconductor laser : Wavelength 790nm, Output 6mW

Max. response speed

1,500mmys (0.1um) | 300mmy/s(0.02um) Radiation power JIS Class 1 equivalent, DHHS Class 1 equivalent
1.000mm/S | gsommis0.05ym) | t2ommisotpm) | SOOMMS MO S S
Minimum phase | Minimum phase | Minimum phase Cable length (m) Max. response speed (mm/s)
) ) " Max 7.5MHz
difference:80ns | difference:38ns | difference:38ns 3 3,000
oot [aVaVaVi 9 2,330
»H'LL' s AVAVAVA! 15 1660

Note 1: Max. response speed become limited by output cable length (the part beyond the interface box).
Note 2: A power supply line longer than 10m is incompatible with EN61000-6-2.Take surge protection measures upon use.
Note 3: Satisfy the required specifications at the connector input section.

Magnescale reserves the right to change product specifications without prior notice.
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BD96
Interpolator for Laserscale

Minimum resolution of 17pm when

combined with the BS series.
Supporting various serial
and binary outputs.

External Dimensions

® BD96-B1,B2,Y1,Y2, M1, M2 commonness

i . E E . L ?t;g/tlr? ;ggs()for mounting)
Base (%gﬁzl;em s(i)i?])ﬁng) 25 ”-5§ @ Minimum resolution :
for———— = < = 0.4nm (When connected with BL series)
‘ y 31pm (When connected with BH series)
| | %% 17pm (When connected with BS series)
‘ ‘ ]% g %é 5 @ High response speed :
| A AR é% ° 1,100mm/s (When connected with BL series)
! ‘ é% 700mm/s (When connected with BH series)
%% 400mm/s (When connected with BS series)
1 @1 I —— ol u/ = @ \arious serial or binary outputs
(28) 180 28] = 24~ ® Includes automatic signal compensation
236 &) ® A/B quadrature output (standard : 4 divisions) (binary output axis 1 or 2 type)
BS series : 34.5nm, BH series : 62.5nm, BL series : 100nm
G ® P ® Max. divisions : 8000 (When connected with BS and BH series) (special model)

* Please inquire about various specifications, such as the number of divisions.

Main Specifications

Model BD96

Resolution 17pm (When connected with BS series), 31.25pm (When connected with BH series), 0.4nm (When connected with BL series)

400mm/s (When connected with BS series),700mm/s (When connected with BH series),1,100mm/s (When connected with BL series)
025 : 256, 051 : 512, 040 : 400, 050 : 500, 100 : 1000, 200 : 2000, 400 : 4000 (special model 800: 8000 divisions)

Max. response speed

Max. divisions

Alarm When exceeding the max. response speed or when the laser signal level is too low (disconnection ); LED lights up

DC offset, amplitude, phase
DC +5V+5% DC +12V+5% DC -12V+5%

Input signal compensation

Power supply

DC +5V: 0.4A DC +12V: 0.4A DC -12V : 0.2A ( 1 axes type )
DC +5V: 0.4A DC +12V: 0.7A DC -12V : 0.5A ( 2 axes type )

Power consumption
(When connected with scale)

0 to +40°C
-10to +50°C
236 (W) x 215.2 (D) x 48 (H)mm

Operating temperature

Storage temperature

Dimensions

Mass Approx. 1.6kg

BD96-vrA***[]C
Shape C: Case type
Scale type S: BS series H: BH series L: BL series
Division 025: 256 divisions 051: 512 divisions 040: 400 divisions 050: 500 divisions 100: 1000 divisions 200: 2000 divisions 400: 4000 divisions
Axis type 1: 1 axis 2: 2 axes
Output mode B: Binary (Axis type 1 : 40 bits, 2 : 20bits) Y: Yaskawa Electric serial*! M: Mitsubishi Electric serial F: FANUC serial *2

*1 Only supported with 256 and 512 division *2 Special model
Magnescale reserves the right to change product specifications without prior notice.

BD95

Interpolator for BS series

Laserscale

Interpolator with A/B quadrature

output that achieves

resolution from 4.3nm~34.5nm.

External Dimensions

® BD95-T10,T13,T14,T15,T16,T17commonness

172

0 i

144

|| E—

200

2-R2.2

190

L

16
[«
[t

-G~

32

Main Specifications

Unit: mm

@® High resolution: 4.3 to 34.5nm (depends on the number of divisions)

@ High response speed: 400mm/s

® DC offset, gain, phase automatic conditioning
@ 32 bit binary output by data request input (T14, T16, T17)

Model

BD95-T13 BD95-T14

BD95-T15 BD95-T16

BD95-T10 BD95-T17

Resolution

34.5 nm (4 divisions) or 17.2nm (8 divisions)
100 nm or 50 nm during pitch compensation

17.2 nm (8 divisions) or 8.6 nm(16 divisions)
100 nm, 50 nm, or 10 nm during pitch compensation

8.6 nm (16 divisions) or 4.3 nm(32 divisions)
100 nm, 50nm, 10 nm or 5 nm during pitch compensation

Max. response speed

400 mm/s (with 4 divisions) 275 mm/s (with 8 divisions)

275 mm/s (with 8 divisions) 120 mm/s (with 16 divisions)

120 mm/s (with 16 divisions) 60 mm/s (with 32 divisions)

Output signal

A/B quadrature 1 with / without pitch compensation (compliant with EIA-422)
A/B quadrature 2 without pitch compensation (compliant with EIA-422)

Reference point (compliant with EIA-422)

Alarm (compliant with EIA-422) (Switching between automatic reset and holding is possible)

Laserscale signal (SIN/COS)
32-bit binary data (-T14, -T16, -T17 only)

Alarm

When exceeding the max. response speed or when the laser signal level is too low (disconnection ); LED lights up

Pitch compensation function

A/B quadrature 1 only A round-off error of 1 resolution occurs.

Power supply

DC + 24V+1V

Power consumption
(when connected with scale)

400mA (maximum)

Operating temperature

0to 50C

Storage temperature

-10t0 60°C

Dimensions

172 (W)x144(D)x32(H) mm

Mass

Approx. 0.8 kg

Magnescale reserves the right to change product specifications without prior notice.



Connection Cable

Scales
Extension Cable*? Interpolator
Model Head cable length*1
Robot cable:CK-T133 (0.1m)
CK-T137 (3.0m) ;
BS78 CK-T167 (4.0m) T
BS65-R 3m (Standard) CK-T112 (5.0m) L -'-
CK-T132 (8.0m)
CK-T159 (9.0m)
BH25-NE
BH20-NE 1m (Standard) Robot cable:CK-T148 (3.0m) BD96
Robot cable:CE20-01TO1 (1.0m)
CE20-02T02 (2.0m)
BH25-RED CE20-03T10 (3.0m)
BH20-RED 1m (Standard) CE20-04T01 (4.0m) @::@
BL57-RED CE20-05T08 (5.0m)
CE20-06T01 (6.0m)
CK-T144 (9.0m)
*1 Please contact sales for additional lengths. *2 Available up to 9 meters (BS series). For cables longer than 9 meters, please contact sales.
Scales
Extension Cable Interpolator
Model Head cable length*
Robot cable:CK-T41 (0.3m)
CK-T67 (1.0m)
5578 3m (Standard) by ggm; BDY5
m (Standar: - .0m
BSE5-R CK-T168 (4.0m)
CK-T54 (6.0m)
CK-T106 (8.0m)
Scales
Extension Cable Interpolator
Model Head cable length*
BL57-NE

0.3m (Standard)

(A/B quadrature) Robot cable:CE20-03T07 (3.0m) o b .y
CE20-05T05 (5.0m) :é SUII‘[ in I/F
BL57-RE CE20-10T02 (10.0m) Lo OX

1m (Standard)

(A/B quadrature)
BL57-NE
(Analog) 0.3m (Standard) | gyt caple:CE20-03T12 (3.0m)
CE20-07T03 (7.0m) @:}:é None
BL57-RE 1m (Standard) CE20-12T01 (12.0m)
(Analog)
*1 Please ask for other length. The robot cable minimum bending radius: R80mm is fixed repeatedly R10mm.

lechnology

Reference point detection direction

The optical built-in reference point of the Forward directions Scale
laserscale can be detected by single o O 5 O o0 0o 5 O o 0
direction.

Forward detection is set as standard,

.

but it can detect signal from reverse ST

direction depending on the equipment in use. Detector head

The direction should be SpeCiﬂed <Reverse direction> &

before order. O _O O_O OJ0 __ OJo O O O ©
o |9 ©°=99 (=g |

Please contact us for further information.

* Do not detect the reference point from the wrong direction in order :ﬂ@

;(jlc:zegett::igiisgivty of the reference point and to //////////////////

Detector head

Scale Signal Output

‘ A/B quadrature and Alarm Output Specifications (For output formats F and G) BL57 ‘

® The output specifications are compliant with EIA-422. 5 ggng

® A/B quadrature minimum phase difference t : 38 ns (BL57)

[Note]

* An error of about 38 ns is generated due to the synchronization of the A/B quadrature by the
26.3 MHz internal clock.

* The minimum phase difference can vary depending on the length of the output cable, B signal
cable capacity, receiver load, and other factors.

Connection Specifications

A/B quadrature Output Type <Commonness>
The line driver used by Magnescale Co., Ltd. is compliant Send sige Foceive side

i _ Send side Receive side
with EIA-422. Power supply ground Load 120Q Power supply ground

Also, based on the EIA-422 standards, {Signal grounch (Signal ground)
) Line driver side Line receiver side (example)
the common mode voltage between the line DS34C87 besacee
driver and line receiver is stipulated as +12 V. MC34C86
(Using the scale when the common mode <BL57>  Receiving power supplied from the controller
voltage of +12 V is exceeded can damage the scale.) SCa'e CO””O”E'
.
To prevent problems between the control devices
connected to this Magnescale Co., Ltd. product,

Power supply (5V) Power supply (5V)

it is recommended that you connect (shared connection)

the signal ground (power supply ground) and set the load Power l L Power
. supply = = supply
resistance to 120 Q. ground FG FG ground

Twisted pair cables (1 turn/1 inch min.) with a
core thickness of at least AWG28 are recommended for the differential signal cables.
(It is even better if the characteristic differential impedance is the same as the load resistance value.)
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‘ Analog Output Specifications BL57

SIN/COS output specifications
(For output format H)

(Over the overall length and the entire operating temperature range)

Specifications _
Item Symbol = Units | Remarks
Min. | Typ. | Max.
. " VA) - (-VA),
Output signal amplitude ((1VB)) -((-VB)) 0.6 1 1.2 Vp-p Note 1
Output signal phase difference 80 90 | 100 deg
VOA, +VOB,
Center voltage o " Vo | 28| 25| 27 v
(+VOA) - (-VOA),
Offset voltage (+VOB) - (-VOB) -50 0 50 mV
Gain unbalance -6 0 6 % System 1
Load resistance 120 Q

Note 1: When terminator Z0 = 120Q supply voltage= 5V+5%
(voltage of load resistance at both ends)

A signal output voltage p-p value - A/B quadrature output average
A/B quadrature output average

System 1: x100

where

A/B quadrature output average

_ A signal output voltage p-p value + B signal output voltage p-p value
B 2

Output waveform diagram
(When each output is viewed based on 0 V)

The A signal corresponds to SIN,
and the B signal corresponds to COS.

+VA
- _
N ’ N

< < - > Amplitude
Center voltage \. a
+VOA +VOB ) {
-VOA -VOB ,/ )

ov

Reference point output specifications

The output specifications are compliant with EIA-422.

(Over the overall length and the entire operating temperature range)

Connection Specification

Example of input circuit
Scale side Reference example of receive side

+REF [}
z 3 : 20 Za
—ReF [ '
5V : : sy When receiving power from sources
- 7 3 i +T other than the controller, connect the
: controller’s power supply ground to
: : the power supply ground of the power
: : supply unit to place them at the same
. : GND  potential.
wys L i~——— Sensor circuit
ovs | Connect to +5 V
GND)W ; : and GND if there is
: : no remote sensing function.
N N ] FG

U0 = U1 =2.5V+0.2 VZ0 = 120Q

Recommended elements

SIN and COS : Differential receiver LMH6654
R1=R2 =10 kQ

REF : DS34C86

Reference point signal and SIN and COS signal phases

Specifications Specifications
Iltem Symbol Units Item
Min. Typ. Max. Min. Typ. Max.
"H" level output VozH 25 3.4 5 \ Reference point signal width (Lz) 0.32pm 0.4pum 0.48pum
"L" level output VozL 0 0.3 0.5 \ Position of reference point signal edge . .
R ; 0 90
a with respect to SIN signal
+REF
VozH
a
COS SIN
Center
Vo voltage
-REF
ov
REF

——— !

Reference point signal width (Lz)

Input/Output Connector

Connectors (Open type) BL57

Pin arrangement

Input/output specifications

A/B quadrature output
(Output format F, G)

Analog output
(Output format H)

1 A +COS

2 *A -COS

3 B +SIN

4 *B -SIN

5 REF (Not connectable)
6 *REF 0V (power supply)
7 +5 V (power supply) ovs

8 ALM (Not connectable)
9 +5 V (power supply) +5 V (power supply)
10 *ALM +5VS

" +5VS +REF

12 (Not connectable) -REF

13 +5 V (power supply) (Not connectable)
14 SIN (M) (Not connectable)
15 0V (power supply) (Not connectable)
16 COs (M)

17 0V (power supply)

18 (Not connectable)

19 ovSs

20 (Not connectable)

21 0V (M)

22 (Not connectable)

23 0V (power supply)

24 (Not connectable)

25 0V (signal)

26 (Not connectable)

A/B quadrature output

(©,0,0,0,0
9,00, 9,0, O,
9:9.949,9;

Analog output

Interface unit side:

A/B quadrature output : 10226-52A2PL

(manufactured by 3M Japan Limited)

Analog output : D02-M15SAG-26L9E

(manufactured by Japan Aviation Electronics Industry, Limited)

Cable side:
A/B quadrature output : Plug 10126-3000PE
(manufactured by 3M Japan Limited)
: Shell 10326-52F0-00S
(manufactured by 3M Japan Limited)
: Plug D02-M15PG-N-FO
(manufactured by Japan Aviation Electronics Industry, Limited)
: Contact When AWG24 wire is used
D02-22-22P-PKG100
(manufactured by Japan Aviation Electronics Industry, Limited)
: Contact When AWG26-28 wire is used
D02-22-26P-PKG100
(manufactured by Japan Aviation Electronics Industry, Limited)
: Shell DE-C8-J9-F2-1R
(manufactured by Japan Aviation Electronics Industry, Limited)

Analog output

31
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SPEED X PRECISION

Resolution 6.1pm
Max. response speed 5m/s

Laserscale for motion control
to achieve both high resolution and high speed

High resolution & speed B L50 H Se ries

BL50H uses 1.6pum grating pitch. Grating

interferometer type scanning head outputs fine

signal pitch of 400nm. Dedicated interpolator divides

this signal up to 6.1pm resolution. Also, maximum Low noise

response speed is 5m/s.
BL50H series provide S/N ratio of 13pm under

Wide tolerance for angle condition of LPF6kHz.
Optimized detection optics in BL50H enable wide ' ‘
angular tolerance of £30min by constant output e 201
characteristics to all rotational directions. e
tilt vs output (relative) 0
120%
100% =204
e \"—Q&%:
80% Ty ! ‘ ! ' '
*g_ i —~ 0 0.5 1.0 1.5 2.0
E 60% T Time[s]
40% et . .
2% PR -.. Excellent interpolation accuracy
0% ’ [—‘ it - BL50H realizes excellent interpolation accuracy

-40min -30min -20min -10min Omin 10min  20min 30min 40min with combination to BD700 interpolator.
i
+ 50pm/400nm

Long-life laser diode

Long-life laser diode (the life is longer by 5 times
of the conventional product) is used on BL50H,
one piece of the laser diode is equipped in one
scanning head unit.

Interpolation emor{nm]

There is also special type available which is B T T I U R
operative in temperature 40 deg. C or more. Interpolation period [nm}

For detail, please contact our sales office.

Magnescale Co., Ltd.



4.3

Connector for BD700 L n
/ 30 1 L : Measuring length
@ (P 10 2 n : Number of clamps
w0 @ . 120 2
o 9 170 i » _  L+16n+61
& ; : 220 a 4=
A\ L pu i 210 5
20 5
2-M30P3 Cable length 370 6 = L5
T 420 1 1
T 470 7
o) 5 m 520 8
570 9
640 10
[]
Cable length o 34
. 4+0.2
P 0.15mm Analog out 1Vp—p _‘_‘—géﬁsrggﬁeusing
Scale moving direction Tm 1 (non-alkal ine glass
for detection ref. point 13.8+0.2)
80.8
85.7 << W=15 (ID scale) 2.95
17.5 Reference signal detection position ZERD scale thicness
Scale signal detection position = (l:l«;mglka\me Elas
T r~
o N H | . | .
[ - = = = o
1 il )
_ e | e e 6 & 31 b
F| = = ' o
= 8-M3 G4
77T0.01/350]H] d 4 d
Abutting surface “n" is even unmber : “ d" " is distance from center of a scale [0.01]M
for mounting “n" is odd unmber @ Place 1 clamp in centor of a scale. *
Then, place the other clamps with distance “d” L=
Measuring length L ';efe’m:?'"’"e 12
Measuring length L+20 mm) HF LAl
(18.35+0.2)
Abutting surface for mounting 35
2 [Z]oczIul
=0 01/200]

Reference plane
for mounting

ing hole

~| 2-M2.50P2 5]
E’: Mounting hole :
| —— +

Scale clamp 3:2 Spacer 3:2 Center Spacer 3:2
®3 16 0.3 2-¢3.4 2-$3.4 1?' o

16
3
Note 1) The surface roughness of the scale mounting surface is Rmax=6.3s .—*;1‘1‘1 (non-alkal ine | (non-alkal ine
Note 2) The surface roughness of the detector head mounting surface is \é T = f‘\b glass:1.6) <] glass:1.6)
Rmax=6. 3s. w I t : e || if i o I %_ @B
25

il

3|

Note 3) “M” reference to the machine guide.
= = 2
Unit : mm 25
Scale unit
Model nhame BL50H-SZ * * * * % BL50H-SA * * * * %
Scale material ZERO glass 0.1x10%/°C Alkali-free glass 3.7x107/°C
Measuring length 30 to 640mm
Grating pitch 1.6pym
Reference mark Without or with a reference point in the center
Accuracy +£0.1um/500mm (with BD700 compensation), £0.5um/30mm to 120mm. £1pm/170mm to 270mm,
(at 20°C) +£1.5um/320mm to 370mm. £3um/420mm to 640mm (£1.5um with special specification)
Interpolation accuracy +£50pm (with interpolator BD700)
Head unit
Model name BL50H-FS * * %D BL50H-FS * * *xH
Output signal Interpolator BD700 connection ¥) Analog 1Vp-p
Signal pitch 400nm
Maximum resolution 6.1pm -
Maximum response speed 3m/s (5m/s with special handling) 5m/s
Clearance ZERO glass :3.4£0.2mm Alkali-free glass :3.8+0.2mm
Angle tolerance Yaw :£8.7mrad Pitch :£8.7mrad Rolling :£8.7mrad
Head cable length im, 3m, 6m | 0.5m, 1m, 3m
Operating temperature +10 to +40°C (No condensation)

(x) : Converted to A/B phase, serial interface of various companies, and analog output by BD700 interpolator
@ Magnescale reserves the right to change products and specifications without prior notice.

m Magnescale Co., Ltd.

International Ssales Department 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051 Japan TEL : +81(0)3-6632-7924  FAX : +81(0)3-6632-7928
Magnescale Americas Inc. 1 Technology Drive, Suite F217, Irvine, CA 92618 USA TEL : +1(949)727-0417 FAX : +1(949)727-4047
Magr_\escale Europe GmbH Antoniusstrasse 14, 73249 Wernau, Germany TEL : +49(0)7153-934-291 FAX : +49(0)7153-934-299
Service & Parts 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan TEL : +81(0)463-92-2132 FAX : +81(0)463-92-3090

www.magnescale.com
_ The contents of this literature are as of Sep. 2021.
E!'ZSPO%(}:?_)F{%%ZE LASERSCALE is a trademark or registered mark of Magnescale Co., Ltd. Japan
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Example of
Roundness —

Measurement t:J . IRy = v ‘
e lEW._Standard ? B recision Stage
Accuracy Validation

! » A m O
0.1 0 0.1 0.2 0.3 (um)

Easy installation with wide sensor head working distance

High Resolution, High Frequency tolerance. Also enables vertical installation
ReSOIUtion 10pm Distance between the sensor head and the scale
Sampling Frequency 10kHz 2.9mMm=0.2mm

Enables high accuracy measurement equivalent to an

interferometer, with no atmospheric effect. I SyStem Configuration

. 2D Scale (Z Gl
Cumulative Accuracy £0.5um f 20 Seale (Zero Blass)

Scalé Base (invar)
( Measurement Scale Length 200x200mm ) gle;::or Head

Power Connector with cable
(Optional Component)

Cable 3m o M/

Thermal Expansion Coefficient 0.1x10° o \

Provides ZERO glass which is less affected by ambient
temperature

BD700 PC
Interpolator Accommodated by
customer
| Measurement Software
Y agnescale | & MODE
[P8 (TIME [CIRCLE
SAMPLE 0 COUNT CLEAR
MEMORY j——r
DATE 2017/05/12 20:14
- X: 94,100nm
Y: 94,100nm
_ MEMO 1
TARGET_RADIUS 100,000,000nm
CIRCULARITY 1,8977nm
Measurement Software Circular Motion Report Software

Magnescale Co., Ltd.



1.
cale

1.3

. .
Drawing of the Product Appearance T SeaTe cover
295
BL50H Clet‘]r:nzce 270
Measuring area 244
2D Scale (bosed on X heod 165
20
- o 1 R1
20 Scale buszo'oas ¢ 147.5 3 0 e
reference surfoce R6.5
(X direction)
! M EN| - N
@ L S N7 &
33. 200
D | Feod brocket R0 |
— 4-M50P8 - rafarence furloce -
{3} G} . } ‘ {X direction 59 |
= - Efwfhrbu h hole +—
I D I L c o e | Theed. 38  WounTing Tap e
S = eeeqcesgro 4.75 8-811 |
T —T—A 1 = detection position . TounTing Topr
-~ ! \ [ Rz F’|
Q ~
L o R6.5 | = | =
7.} —— EE 9 1 t of v o —|alom| ﬁ ‘35':0 om*
- \C S ' o | & & & 2= 10| 1S T iww:
0.2 i X head
=4 =] "= o ;
| |< 1 s ,‘mJ o, iperemntol sige|
=
e T B N ¢ b 1 toerece st | | 4]
@ Q} 5.8 4 } Y direcfion) Reference mark ditection position | @)‘
,Q‘\ N o) K ! Y direction) ¥ head ! a
RS = Reference mork incrementol signol |
# ATF T | lsimtion) \selellonpur fon | |
PN X F
© fiy & 2 By s
i 2 wsore/ ] T il E
s~ Lalthl LT <
\ 35 20 80 20 3
3 R ones surface §-20
(Y direction)
IEA:J‘:’;'QDB H Uh'r?]lks! = 0“-}05 - B .
__mounting surace wounting surfoce Measuring direction X
12.8
Conect to BD700
(36.85) - <
BRfHiR o ke 3
Interpolator =
BD700
4-M4_for mounting 2%
Heod input =
® | connec tor 1 ?ﬁ b2 _Communication connector
Micro USB connector ? i‘ _Power inpul connector
= —OWET TPy comreet
b 5 3
L F.G.
F) Head input —
1] connector 2 []
[l fn)
® @ Jiﬁ e 1
172
190 i
00 Unit : mm
Main Specifications
Measuring Length 200 x 200 mm
Signal Cycle 400 nm
Maximum Resolution 10 pm

Cumulative Accuracy

+0.5 pm (After adjustment, scale measuring length 200 x 200mm)

Working Distance

2.9+0.2 mm

XY Orthogonality

+0.3 sec. (After adjustment)

Scale Material and the Thermal Expansion Coefficient

ZERO Glass. 0.1x106

Scale Base Material and the Thermal Expansion Coefficient

Invar. =£2x10°6

Measuring Speed

0.3 m/s

Sensor Head Weight

0.2 kg ( without cable)

Cable Length

3m

Output Signal

BissC Output. USB Output

Packaging

With Carry Case

Software for Test Measurement

Measurement Software (CSV output), Roundness Software, Lissajous monitoring software

*For your safety : Please read “Instruction Manual “carefully before using the product.
*This product (and technology) falls under item 16 of the Export Ordinance Appendix 1 (Item 16 of the Foreign Exchange Ordinance Appendix).
Please check with the exporter regarding the necessity of permission from the Ministry of Economy, Trade and Industry under the catch-all control.

sMagnescale reserves the right to change product specifications without prior notice.

Magnescale Co., Ltd.

International Sales Department  : 3-1-4 Edagawa, Koto-ku, Tokyo 135-0051, Japan TEL.+81(0)3-6632-7924 FAX.+81(0)3-6632-7928
Magnescale Americas Inc. : 1 Technology Drive, Suite F217, Irvine, CA 92618, USA  TEL.+1(949)727-4017 FAX.+1(949)727-4047
Magnescale Europe GmbH : Antoniusstrasse 14, 73249 Wernau, Germany TEL.+49(0)7153-934-291 FAX.+49(0)7153-934-299
Service & Parts : 45 Suzukawa, Isehara-shi, Kanagawa 259-1146, Japan  TEL.+81(0)463-92-2132 FAX.+81(0)463-92-3090

BL50H_2D-EN 01M

The contents of this literature are as of February 2021
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Angle calibration system
Newly Released by Magnescale

Interpolator unit
BD350

Scale unit
BE300

Self-calibrating Rotary Encoder System

SET-HD100

High angular accuracy = £0.1 arcsec achieved by unique Self-calibration
function (Resolution: 0.0012 arcsec)

Traceability of accuracy Qualified to the national primary standard by AIST
(National Inst. of Advanced Industrial Science &

Technology)
High repeatability High repeatability in repeated measurements and for
rotational direction
Easy installation 15 minutes only from installation to measurement
Handy measuring kit Compact and easy to carry

Magnescale Co., Ltd.



Self-compensating algorithm for angle accuracy

Intelligent encoder can
compensate its own errors.
Magnescale original self-
calibration algorithm “VEDA-
method”*1 enables higher order
correction with less heads,
achieving up to 30t order
compensation with only 6 heads
at world-class high accuracy.

*1 Patent application No.6386368

H300

HO
\ 4
A 1/5 H72
1/3
12 '
1/2 v
H252 1/5 H120
A
H180
Compensation order :
2x3x5=30th

High resolution and stability by Laserscale

Photo detector

Mirror

A\

wavelength
plate

N \
exp{i(k - r—2K-x+ 0,)}
-K

Scale
(grating)

k: Wave vector of laser
r:Laser path length
or K: Reciprocal lattice vector of grating
x: Position
/ @, B, Initial phase
expli(k T+ 2K -x+ 0,)}

Laserscale allows high stability against
environmental change such as pressure
and temperature with the combination of
high resolution, diffraction grating and a
sensor head with symmetric optical path.
Signal wavelength 1.24 arcsec = 6.0 yrad
(250 nm on the circle of 42 scale) is
electrically interpolated to the resolution of
0.0012 arcsec = 5.9 nrad (0.25 nm on ¢42)
at the low noise level.

Semiconductor
laser diode

Accuracy is qualified
against the primal national
standard at AIST.

at Calibration : £0.1 arcsec

Magnescale is certified by
the National Institute of
Technology and Evaluation
(NITE) as an accredited
calibration service provider.
Magnescale will carry out
JCSS calibration and issue

a calibration certificate.
2

o

Rotary encoder
system

o
<}
a

)
ol
S &
02 -005
S,
-0.1
90 180 270 360
AHEL ]
Angle[deg]
5 0.02 [{
=
3 = 0.015 {
5]
o & 001
T o
2 5 o005
s 0 la . 1
<E: 10 20 30 40 50
RE -]

National primal
angular standard

Example of accuracy measurement against
national primal standard : £0.061 arcsec




High repeatability on the measurement machine

Fine mechanical adjustment in the

head unit keeps angle error from e
eccentricity at installation of a scale < o
significantly low. g *
High accuracy in repeating o 01
measurement and in CW/CCW = 0.0
direction enables high repeatability 8 0.06
Non-contact design eliminates the % bos
effect from the encoder onto rotating & s

axis of the measured target.

Easy installation

e.g. Eccentric response

20 40 60 80 100
Eccentricity [um] (Peak - Peak)

15 minutes from installation to measurement

Example of installation onto a horizontal machine

®Mount scale
unit

Match the
eccentricity of a
scale and rotation
axis

Insert positioning
shaft

@Remove
positioning
shaft

Slide the head unit
then remove a
positioning shaft

Easy operation

Remark: act. time depends on mounting conditions at customer site

@Mount head ®Mount

unit attachment & fix
Adjust and mount to outer part

the head to Install an
mechanical attachment to fix

reference of inner
diameter of a
scale

the head unit onto
the outer part

®Adjust clearance
Adjust a clearance by
moving a head unit
toward the scale

No complex process needed for self-compensation.
Interpolator applies compensated value automatically
and output accurate angular position by pressing a

single switch.

Dedicated software generates angular data on a

display and saves measured data.

Functions available by Magnescale software

* Real time data display

+ Storage of measured data (TIME mode)
Measurement at constant sampling of 20 kHz

Suitable for servo vibration analysis and speed jitter evaluation

« Storage of measured data(CONSTANT mode)

#8L S-ARC measure

96°36'55" =] el

INTERVAL

Angle

AMPLITUDE

SETTLE TIME
100

RECORD

Time(sec) G (o

e.g. display by dedicated software during measurement

Data acquired at constant angle for accuracy measurement and saving compensation data



Portable measurement kit

Carry-on case is included

to a standard package, Head unit BH300
which makes transportation pm—"—
easy and secures BN

performance as an angular \\X:\ i iy
calibration system. = e

Interpolator unit BD350

g

Magnescale won “2018 JSPE technology award” by Japan Society for
Precision Engineering for introduction of the rotary system with original,
self-compensation algorism. Several research papers to explain the
principle and development of the algorism were also published in
journals of JSPE as well as Advanced Mechanical Design, Systems
and Manufacturing.

(1) N. Ishii, K. Taniguchi, K. Yamazaki and H. Aoyama: Development of super-accurate angular
encoder system with multi-detecting heads using VEDA method, Journal of Advanced
Mechanical Design, Systems, and Manufacturing, 12 (2018).

(2) N. Ishii, K. Taniguchi, K. Yamazaki and H. Aoyama: Super-Accurate Angular Encoder System
with Multi-Detecting Heads Using VEDA Method, Journal of the Japan Society for Precision
Engineering, 84 (2018). 717-723.

Specifications

Item Specification Item Specification

Detecting radius 41.723 mm Number of sensor 6 sensors / unit

Maximum rotary response 10 min! . Semiconductor laser x 6

speed Light source

Number of source signals | 22° (1,048,576) / revolution Wave length790 nm, 5 mW or less / sensor

Source signal resolution 1.236 arcsec Radiation power EN60825: class 3B, JIS: class 3B, DHHS: class IIIb
at Calibration : +0.1 arcsec |[Operating temperature .

Iy Mounting tolerance : +£0.2 arcsec range +10 to +30 C (no condensation)

Reference point position 1 point Storage temperature range |0 to +50 °C (no condensation)

Output format USB 2.0 Power supply DC20to24V/5A (Max.8A)

Number of interpolations | 21° (1,024) / revolution Scale unit: ®100xH8.5 mm / 300 g or less

Number of output divisions| 23° (1,073,741,824) / revolution Dimension/Mass Head unit: ®180xH46 mm / 3.8 kg or less

Output resolution 0.0012 arcsec Interpolator unit: 298x210x110 mm / 5 kg or less

Magnescale Co., Ltd.

Edagawa 3-1-4, Koto-ku Tokyo 135-0051
Phone +81-(0)3-6632-7924
www.magnescale.com

Mail : info-mgs-eng@magnescale.com

~ IWagnescale

E.2111.FO.100




	Gauge_New_En_201809
	Gauge_DS_Flyer_En_202210
	Gauge_LT80_MG80_LZ80_En_201906
	Gauge_MG80-SC_En_202105
	Gauge_MG80-NE_EI_PN_EC_En_202107
	Feedback_En_201812
	2018_FB_catalog_En_kai_0125.pdf
	2425_E_0125
	2627_E_0125


	SmartSCALE_ABS_En_201808
	DRO_En_201806
	DIGIRULER_en
	MD50ver4doc
	sr721
	Laserscale_En_201806
	BL50H_en
	BL50H 2D SET-SC2020 Leaflet
	SET-HD100-en_2111



