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Advanced technology
provides precision

and durability

In tough environments.

Magnescale is continuously improving its technology to create encoders
with the high precision and durability required for machine tool
applications. Using advanced magnetic technology, Magnescale
encoders operate on a magnetic principle, making them resistant to oil

and condensation typically found in machine tools. This ensures

consistently stable and precise position detection

Principle

Detection principle

A thin-film MR device with a high-precision, low-distortion pattern arrangement is
used as the reading sensor.

The resistance value of the MR device changes in accordance to magnetic field
changes due the relative positions between the sensor and the encoder
magnetic media. This change in resistance value is read electronically to detect
the amount of positional change.

Beyond to Next Stage

Thermal expansion

Magnescales have the same linear expansion
coefficient as the cast iron used in general
machine tool structures. This ensures that the
encoders exhibit the same thermal behavior as
the equipment they are installed on,
maintaining extremely stable positioning even
in environments with constant temperature
changes. The design of the SR series
encoders allows them to be installed close to
the axis of movement, achieving high
positioning accuracy despite large temperature
fluctuations
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Stronger resistance to
harsh environments

Air purging not necessary

SmartSCALE

Wide gap and clearance tolerance

Gap between encoder and head : 2 times greater than an enclosed encoder
Clearance tolerance between encoder and head : 5 times greater than an enclosed e

Magnetic sensor (TMR)
185um = 100 um | -

Encoder recording surface

5 nm high-resolution

Achieves 5 nm resolution using the latest interpolation technology

and a new algorithm

Separate type simple architecture

Reduced number of mechanical parts to maintain clearance,

resulting in high reliability and durability.

Enclosed type (SR27A)

Exposed type (SQ57)

Beyond to Next Stage

New technology

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 encoder, and by improving the production method.

The development of a

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 device based on the Spin-Valve method.

Higher sensitivity
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The magnetic encoder and reading sensor are fully
protected by a 50 um thin metal cover.

High resistance to coolant/water splashing and to
sludge/metal chips provides stable operation under
harsh environments.
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New interpolation
calculation method

Achieves 5 nm resolution and higher interpolation
accuracy by using a new algorithm

High resolution

calculation
tan™! (Y/X)

16 fimes higher resolution

than cusront model Adoption of a new system

New algorithm |

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

Communication

system Type Model name

SmartSCALE
SQ57

SmartSCALE
SQ47

ABS

(Absolute)

Linear
encoder

Enclosed

INC | Enclosed

(Incremental)

*1 : Please contact our sales department.
*2 : Scheduled to go on sale in 2025.

Communication
system Type Model name

RS97-1024E
Exposed

RS97-1024N
ABS

(Absolute)

Angle
encoder

RU97-2048

Enclosed

RU77-4096

(Inclri\r{\gtal) R U 74

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

; Compatible
Output signal ContPoIIers

Effective length

Maximum resolution

Accuracy

Maximum response
speed

Protective
design grade

FANUC
Mitsubishi Electric
YASKAWA Electric

SIEMENS

BiSS-C*

FANUC
Mitsubishi Electric
YASKAWA Electric

SIEMENS

FANUC
Mitsubishi Electric
YASKAWA Electric

Panasonic®?
SIEMENS

FANUC
Mitsubishi Electric
SIEMENS

: Compatible
Output signal ContPoIIers

Through
hole diameter

Maximum resolution

Accuracy

Maximum response
speed

Protective
design grade

FANUC
Mitsubishi Electric
SIEMENS

FANUC
SIEMENS

SIEMENS

FANUC
Mitsubishi Electric
YASKAWA Electric




: SQ57 -xxxS[IBX
Absolute linear encoder Model name SQ57-xxxSLIA### Do SQ57-xxxSLIF### SQ57-xxx SL1ZV

EX posed type SmartSCALE Effective length (L: mm) 70t0 3,770 *1
Thermal expansion coefficient 12 +1 x 10¢/°C (encoder alone)
Accuracy (at 20°C) + (1.5 +1.5L/1000) pm L : Effective length mm
Reference point Center, or user-selected position (Factory set)‘ Fixed to center Center, or user-selected position (Factory set) |10 mm from left end of the effective length to the left outside
Output signal Absolute serial bidirectional signal, compliant with EIA-485 Compliant with DRIVE-CLIQ
Compatible controllers FANUC a/ai interface compatible ‘ Mitsubishi Electric YASKAWA Electric SIEMENS AG
Resolution Selectable from 0.005, 0.01, 0.05, 0.1, 0.5 and 1 um Selectable from 0.005 and 0.01 um
(Factory set) (Factory set)
Maximum response speed 200 m/min

+ No air purging is required even in harsh
IEC 61508, EN/BS 62061 SIL 2
Functional safety - EN/BS/ISO 13849-1 Cat. 3/PLd
EN/BS 61800-5-2

environments.
+ Separate and bearingless construction for
long service life

. Product Safe FCC Part15 Subpart B Class A ICES-003 Class A Digital Device EN/BS 61000-6-2, EN/BS 61000-6-4
- Sealed structure with IP67 grade ty P d
Product Environment EN/BS 63000
Operating temperature 0 to +50 °C
Storage temperature -20 to +60 °C
Vibration resistance 250 m/s? (50 Hz to 2,000 Hz)
* Please contact our sales department. Impact resistance 980 m/s? (11 ms)
Protective design grade P67
Power supply voltage DC +4.75 to +5.25 V DC +17 to +30.8 V
Maximum power consumption 1.35 W (TYP) 2.1 W (TYP) (24 V)
L3
Consumption current 270 mA (TYP) 85 mA (TYP) (24 V)
0.185 L5 L2 =100 x (n-1)
Clearance 100 n-07 hole Mass Sensor head 120 g, Encoder 430 + (2.9xEffective length (mm) ) g
0 (mounting Compatible cables CH23A-***NVF CH23-***NVM CH23-***NVG ko
CH23A/CH23 = screw M6) (types without relay connectors) CH22-""NSMY
FANUC (90 : with R50) - ® © © © @ <3 © © o Maximum cable length 11m m 1m 30m
Mitsubishi Electric | (65 : with R25) < "
. i 3 © Compatible cables CH23A-***NVK + CH23A-***NPFA | CH23-***NVK + CH23-***NPMA | CH23-**NVK+ CH23-""NVGA+ CH23-**NVGA | CH22-***NSMF + CH22-*** NSFY
YASKAWA Electric | (60 : with R20) (types with relay connectors) .
7 s *
(115 : with R75) 5 smansons ) ) Maximum cable length 30m 30m 30m 30m
CH22 X (before cover installation)
SIEMENS (80 W!'h R40) *1 For effective length exceeding 3,770 mm, please contact our sales department.
(75 : with R35) L " P = L (Effective | *2 Three-piece configuration; cannot be used in two-piece configuration.
1 (Overall length) = L (Effective length) + 110 Magnescale reserves the right to change product specifications without prior notice.
L (Effective length)
Effective length 2-M8, 11 countersunk depth 4.5
— (mounting screw M6 or M8) Encoder [S1A d [C1]Resoluti d direction (um) [AlC icati tocol [#]Ref int positi
= =~ =~ 2 - ccuracy grade .esolution an irection (pm, ommunication protocol eference point position
o) O ) & ) O 2 !t +(1.5+1.5L/1000) pm Type [Direction| Resoluion | Type |Direcion] Resolution Type| NC Remarks (FANUC, Mitsubishi Electric, YASKAWA Electric)
SQ57-xxxSLOA###
t— X . S 0.005| T 0.005 A |FANUC a/aiinterface Type Reference point position
L : Effective length (mm) i — y "
— = L = A | 0.01| F 0.01 B [ Mitsubishi Electric | Half duplex X Effective length center
O d Q L S Q 57-xxx8 D Z v B 005| G _ 0.05 D | Mitsubishi Electric | Full duplex (Absolute posiion) | Distance from left end of effective length
P +Direction P - T c|” 01| H 0.1 F | YASKAWA Electric | Half dupl
y . . lectric alf duplex Mitsubishi Electric: X only
Note 1 Wh der head = = _CLi If the reference point from the left end of effective
o meendifgccﬁoﬁr ofeathcran O\;frso; l/ v/ Effective length 0.5) [xxx]Effective length (cm) 72 0'? : O":’ Z_|SIEVENSAG |DRIVE-CLIQ ::gg;g z?rqgaglepr‘;togggtwoo, the left two digits are
it larity is additi d mark a2
Eg;:t\il\?e?oz:% IiSs :ublr:;ig:. \S YASKAWA Electric, SIEEMENS AG : S, A only [W]Reference point position(SIEMENS AG)
Mitsubishi Electric : S, A, B, C, D, E onl i e
] N ) o6 FANUC RS0 (with repeated bending) y Type Referenceipomt %osn.lon : Left from
6.8(FANUC, Mitsubishi Electric CH23A/CH23  Mitsubishi Electric { R25 (without repeated bending : with conduit) (o ELae dilite it b Laneii
YASKAWA Electric) 18 |18 111 YASKAWA Electric | R20 (without repeated bending : without conduit) ; gn:me Z!agnos:!c :WFO” o suftponed
1 niine diagnostic function suppol
7.1(SIEMENS) R75 (with rej i [V]Cable seath (covering)
peated bending) Cables 9
CH22 SIEMENS { R40 (without repeated bending : with conduit) Unit : mm ] [Type | Cable specification \ m CH22 CH22 o
L R35 (without repeated bending : without conduit) CH22 - E Q yzf [ s [ru | 2 g
o =
[%] Encoder side connector : a Q a CH22-050NSMF b a  CH22-050NSFY b o
Efiective length [Overall length Mounting pitch Number of bolts Effective length |Overall length Mounting pitch Number of bolts (000 Gable length Type | Specification Remarks 3 CH22 Q
- : M Encoder head connector Standard a3 o,
L Li Lz Lo L& s n L Li Lz L3 L& L5 n Y:;::Z: ol:‘yl::ui:”:i?:s F M12 connector (Female) made by Phoenix Contact Relay/ Waterproofing % : :l %
70 180 100 176 40 38 2 1,370 1,480 1,400 1,476 40 38 15 Upt030m, 0.5 m pnc'h a CH22-100NSMY b
120 230 200 226 15 13 3 1,470 | 1,580 | 1,500 | 1,576 40 38 16 (Example) [O] Condit specification [#]Controller side connector : b CH22-050NSMF CH22-100NSMY CH22-050NSFY
170 280 200 276 40 38 3 1,570 1,680 1,600 1,676 40 38 17 Type | Cablelength| | Type | Conduit i :1-?:12 Open-end AL Remarks Ezirllpllgglh om (e:zz::gpll:r)‘gm om gzzlre;)‘\;)‘gth om
220 330 300 326 15 13 4 1,670 1,780 1,700 1,776 40 38 18 015 _115m C__| With condui Y| RJ45 connector made by YAMAICHI ELECTRONICS | AdogisNC machne oo Without conduit Without condtit Without conduit
070 |7m N Without conduit (standard) Z RU45 connector (water proof) mads by YAMAICHI ELECTRONICS | Relay PU sheath PU sheath PU sheath
Encoder sid Encoder sid Encoder sid
270 380 300 376 40 38 4 1 ’770 1 ’880 1 '800 1 ‘876 40 38 19 260 |26m F M12 connector (Male) made by Phoenix Contact Relay/ Waterproofing Onmginzrl ?)ll ;g;:g:é:‘a?; Or:wcginzrl Z‘l fﬁ;zgzgﬁ; Mn‘c;(gr;rl‘jec)omnggztg;
320 430 400 426 15 13 5 1,870 1,980 1,900 1,976 40 38 20 Controller side connector Controller side connector Phoenix Contact
M12 (Male) made by RJ45 by Controller side connector
Phoenix Contact YAMAICHI ELECTRONICS RJ45 made by
370 480 400 476 40 38 5 1,970 2,080 2,000 2,076 40 38 21 § [x] Controller side connector : b oenmon YAMAIGH! ELEGTRONICS
470 580 500 576 40 38 6 2,070 | 2,180 | 2,100 | 2,176 40 38 22 CH23-0J00O QY *# Type [ Specficaion | SIS GCHoa CHo3
570 680 600 676 40 38 7 2,270 2,380 2,300 2,376 40 38 24 . Encoder side connector should be 10P JN2 (Female) made by Japan CH23A CH23A
620 730 700 726 15 13 ) 2470 2580 2500 2576 20 38 26 CH23 A' D D D Q Yﬁi z Open-end* Aviation Electronics Industry or 12P made by TAJIMI ELECTRONICS |'3|'| H H 8
Ll L) 2 2 (CH23A : FANUC model only) None ‘ Standard Q =
o =
670 780 700 776 40 38 8 2,670 | 2,780 | 2,700 | 2,776 40 38 28 (000 M*_[ 10P made by 3M Mitsubishi Electric NG, J3 g | @ CH2SOSONVK b a  CHZS0SONPMA b | o
. . : > - CH23A-050NVK CH23A-050NPFA =
Cable length F | 20P straight case made by Honda Tsushin Kogyo | FANUC E'i CH23 9;
770 880 800 876 40 38 9 2,870 2,980 2,900 2,976 40 38 30 (Example) [O]Conduit specification G*_| 6P made by Molex Japan LLC YASKAWA Electric [23 CH23A o
870 980 900 976 40 38 10 3,070 3, 180 3, 100 3,1 76 40 38 32 Type | Cable length Type | Conduit ificati J Horizontal drawing case made by HIROSE Electric | FANUC % o
7D 9 s CH23-100NVM ®©
970 | 1,080 | 1,000 | 1,076 40 38 11 3,270 | 3,380 | 3,300 | 3,376 40 38 34 010 [1m C__| With conduit K_{ 10PNt (Mele) e by Japen Aviaion Beconkcs dushy | Relay a CH23A-100NVF b
: > - > - - - 005 |05m N | Without conduit N__| 12P R04 (Male) made by TAJIMI ELECTRONICS | Relay (fixed) CHIB-050NVK CHB-100NVM CH23-050NPMA
1,070 1,180 1,100 1,176 40 38 12 3,470 3,580 3,500 3,576 40 38 36 065 | 6.5m * CH23 only Crizan-050NVK Croan-100NVF CHoan050NPFA
1,170 1,280 1,200 1,276 40 38 13 3,670 3,780 3,700 3,776 40 38 38 100 [10m (e:xampla gxample) gxample)
able length 5 ble length 10 ble length 5
1,270 | 1,380 | 1,300 | 1,376 40 38 14 3770 | 3,880 | 3,800 | 3,876 40 38 39 [V]Cable sheath [#] Encoder side connector : a Withoutcondut Without condut Without condit
PVC sheath PVC sheath PVC sheath
MG : Machin id Unit :mm Type Cable specification Type | Specification Remarks Encoder side connector Encoder side connector Encoder side connector
. ag € guide . \ PVC (®6.8) [Encoder side] None | Original of Magnescale Standard Original of Magnescale Original of Magnescale 10P JN2 (Female) made by
For effective length exceeding 3,770 mm, please contact our sales department. C PU (#6.8) [Encoder] _ A [[10P IN2 (Female) made by Japan Aviation Electronics Industy | Relay _ ?gg"mlf:a:;fz'::;gdapan Sgﬁé%")e: (S)g?n(;?ir;ns;(g;/l ‘éz‘:‘a(gﬁ;r'as(:g;‘gfﬁ;g‘;s Industry
o . . . P PVC (8) [Controller side] C__ [12P R04-9125JF8.5 made by TAJIMI ELECTRONICS Relay (fixed) Aviation Electronics Industry <CH23A> 20P made <CH23> 10P made by 3M
- The surface indicated by the A marks is the installation surface E | PU(®8) [Controller side] by Honda Tsushin Kogyo <CH23A> 20P made

by Honda Tsushin Kogyo



Absolute linear encoder

Exposed type SmartSCALE

SQ47

+ No air purging is required even in harsh environments.
« Separate and bearingless construction for

long service life
+ Sealed structure with IP67 grade

L1 (Overall length) = L (Effective length) +136

L3 L2 = (100) x (n-1)

100

7.5

n -¢7 hole
®11 countersunk depth 6.5

&

i o)

37
26.5

P

@ [15) ol >N
6.8 (FANUC, \
\ Mitsubishi Electric ) CH23A/CH23
YASKAWA Electric) ) FANUC
! F71(SIEMENS) Mitsubishi Electric
’ YASKAWA Electric
CH22

SIEMENS

R50 (with repeated bending)
R25 (without repeated bending : with conduit)
R20 (without repeated bending : without conduit)

R75 (with repeated bending)
R40 (without repeated bending : with conduit)
R35 (without repeated bending : without conduit)

(mounting screw M6)

CH23A / CH23
FANUC,
Mitsubishi Electric
YASKAWA Electric

CH22
SIEMENS [

68 ) L (Effective length)
\ 96:‘5 18 18,
‘ 76
== _ , —o
B o — b L@
—| o -
] § +Direction
2-M8, ¢11 countersunk @ S hote ! m};g;:zc;?:er Zﬁii,n:;%vseit?vig :)hotlearity is
depth 4.5 oo addition and negative polarity is subtraction.
(mounting screw M6 or M8)
Effective length | Overall length Mounting pitch Number of bolts Effective length | Overall length Mounting pitch Number of bolts
L L1 L2 L3 n L L1 L2 L3 n
90 226 200 13 3 1,340 1,476 1,400 38 15
140 276 200 38 3 1,440 1,576 1,500 38 16
190 326 300 13 4 1,540 1,676 1,600 38 17
240 376 300 38 4 1,640 1,776 1,700 38 18
290 426 400 13 5 1,740 1,876 1,800 38 19
340 476 400 38 5 1,840 1,976 1,900 38 20
440 576 500 38 6 1,940 2,046 2,000 38 21
540 676 600 38 7 2,040 2,176 2,100 38 22
590 726 700 13 8 2,240 2,376 2,300 38 24
620 756 700 28 8 2,440 2,576 2,500 38 26
640 776 700 38 8 2,640 2,776 2,700 38 28
740 876 800 38 9 2,840 2,976 2,900 38 30
840 976 900 38 10 3,040 3,176 3,100 38 32
940 1,076 1,000 38 11 3,240 3,376 3,300 38 34
1,040 1,176 1,100 38 12 3,440 3,576 3,500 38 36
1,140 1,276 1,200 38 13 3,640 3,776 3,700 38 38
1,240 1,376 1,300 38 14 3,740 3,876 3,800 38 39
Unit : mm

MG : Machine guide
For effective length exceeding 3,740 mm, please contact our sales department.

- The surface indicated by the A marks is the installation surface

|

(72 : with R50)
(42 : with R20)

(100 : with R75)
(60 : with R35)

Unit : mm

Model name

SQA47-xxx K SLIA###

SQ47 -xxxk SLIBX
-xxxk SCIDX

SQ47-xxx Kk SLIF###

SQ47-xxxKkSL1ZVW

Effective length (L : mm)

90 to 3,740

Thermal expansion coefficient

12 +1 x 10/°C (encoder alone)

Accuracy (at 20 °C)

+ (1.5 +1.5L/1000) pm L : Effective length mm

Reference point

Center, or user-selected position (Factory set) ‘

Fixed to center

Center, or user-selected position (Factory set)

10 mm from left end of the effective length to the left outside

Output signal

Absolute serial bidirectional signal, compliant with EIA-485

Compliant with DRIVE-CLIQ

Compatible controllers

FANUC a/ai interface compatible ‘

Mitsubishi Electric

YASKAWA Electric

SIEMENS AG

Resolution

Selectable from 0.005, 0.01, 0.05, 0.1, 0.5 and 1 um
(Factory set)

Selectable from 0.005 and 0.01 um
(Factory set)

Maximum response speed

200 m/min

Functional safety

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

Product Safety FCC Part15 Subpart B ClassA  ICES-003 Class A Digital Device ~ EN/BS 61000-6-2, EN/BS 61000-6-4
Product Environment EN/BS 63000

Operating temperature 0 to +50 °C

Storage temperature -20 to +60 °C

Vibration resistance

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

Impact resistance

980 m/s? (11 ms)

Protective design grade

P67

Power supply voltage

DC +4.75 to +5.25 V

DC +17 to +30.8 V

Maximum power consumption

1.35 W (TYP)

2.1 W (TYP) (24 V)

Consumption current

270 mA (TYP)

85 mA (TYP) (24 V)

Mass

Sensor head 110 g, Encoder 350 + (2.5 x Effective length (mm) ) g

Compatible cables
(types without relay connectors)
Maximum cable length

CH23A-***NVF
11m

CH23-***NVM
11m

CH23-**NVG
11m

CH22-***NSMY
30m

Compatible cables
(types with relay connectors)
Maximum cable length

CH23A-***NVK + CH23A-***NPFA
30m

CH23-***NVK + CH23-***NPMA
30 m

CH23-**NVK + CH23-*NVGA + CH23-"*NVGA
30 m *2

CH22-**NSMF + CH22-*** NSFY
30m

*1 For effective length exceeding 3,740 mm, please contact our sales department.
*2 Three-piece configuration; cannot be used in two-piece configuration.
Magnescale reserves the right to change product specifications without prior notice.

Encoder

[%]Cable lead-out direction

[[J]Resolution and direction (um)

[A]Communication protocol

[#]Reference point position

sQ47 * SOA### Type| Lead-out direction Type [Direction| Resolution | Type |Direction] Resolution Type| NC Remarks (FANUC, Mitsubishi Electric, YASKAWA Electric)
TXXXKoU LA R_|Right s 0005] T 0.005 A _|FANUC a/ai interface Type | Reference point position
L |Left A 0.01| F 0.01 B | Mitsubishi Electric | Half duplex X Effective length center
SQ47-xxx * sStzv B |, 005| G | _ 0.05 D | Mitsubishi Electric | Full duplex (Avsoluteposiion) | Distance from left end of effective length
[S]Accuracy grade 9 01| H 0.1 F | YASKAWA Electric | Half duplex Mitsubishi Electric: X only
+(1.5+1.5L/1000) um D 05| J 05 Z |SIEMENS AG | DRIVE-CLIQ ‘If the":e_fereno‘e ptohint f;%%wéhﬁ]lerl g?‘?vofd_eﬁ‘ective
; = length is greater than , the left two digits are
Dooc]Effective length (cm) L : Effective length (mm) E 1] K 1 ieters of the alphabet 9
YASKAWA Electric, SIEMENS AG : S, A only [W]Reference point position (SIEMENS AG)
Mitsubishi Electric : S, A, B, C, D, E only Type | Reference point position : Left from
w2 the edge of the effective length
Y Online diagnostic function not supported
Y4 Online diagnostic function support
[V]Cable seath (covering)
Cables ‘ Type ‘ Cable specification ‘ m CHz22 CH22 @)
CH22-0O00OVx# [s [ru | 3 g
—_— 8 =
[%] Encoder side connector : a % a CH22-050NSMF b a CH22-050NSFY b é
[COO]Cable length Type | Specification Remarks = CH22 C_'i
Wrme;by flush right, M Encoder head connector Standard g : :l @,
indication in “m” unité F M12 connector (Female) made by Phoenix Contact Relay/ Waterproofing ) %
up to 30 m, 0.5 m pitch . . a CH22-100NSMY b
(Example) [O] Conduit specification [#] Controller side connector : b CH22-050NSMF CH22-100NSMY CH22-050NSFY
Type | Cablelength| | Type | Conduit Type Ll Remarks example) example) example)
015 [15m C | With conduit None |Open-end Cable length 5 m Cable length 10 m Cable length 5m
070 |7 Y | RJ45 connector made by YAMAICHI ELECTRONICS | Adopts NC machine tool Without conduit Without conduit Without conduit
m N Without conduit (standard) PU sheath PU sheath PU sheath
260 [26m z RJ45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay Encoder side connector Encoder side connector Encoder side connector
F M12 connector (Male) made by Phoenix Contact Relay/ Waterproofing Original of Magnescale Original of Magnescale M12 (Female) made by

[x] Controller side connector : b

Type | Specification [

Remarks

z Open-end*

Encoder side connector should be 10P JN2 (Female) made by Japan
Aviation Electronics Industry or 12P made by TAJIMI ELECTRONICS

Controller side connector

M12 (Male) made by RJ45 by

Controller side connector

(CH23A : FANUC model only)

None | Standard

Phoenix Contact
Controller side connector

[0oO] M* | 10P made by 3M Mitsubishi Electric NC, J3
Cable length 20P straight case made by Honda Tsushin Kogyo | FANUC
(Example) [O]Conduit specification G* | 6P made by Molex Japan LLC YASKAWA Electric
Type | Cable length Type | Conduit J | Horizontal drawing case made by HIROSE Electric | FANUC
010 [1m C With conduit K| 10P INT (Male) made by Japan Aviation Electronics Industry | Relay
005 | 0.5m N | Without conduit N_| 12P R04 (Male) made by TAJIMI ELECTRONICS | Relay (fixed)
065 |6.5m * CH23 only
100 | 10m
[V]Cable sheath [#]Encoder side connector : a
Type | Cable specification Type | Specification Remarks
\ PVC (96.8) [Encoder side] None | Original of Magnescale Standard
C PU (96.8) [Encoder ] A 10P JN2 (Female) made by Japan Aviation Electronics Industry | Relay
P PVC (98) [Controller side] C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS Relay (fixed)
E PU (#8) [Controller side]

Phoenix Contact YAMAICHI ELECTRONICS RJ45 made by
YAMAICHI ELECTRONICS
CH23 CH23
CH23A CH23A
m Q
o
| [ ] 1§
Q =
8_ a CH23-050NVK b a CH23-050NPMA b o
(0] CH23A-050NVK CH23 CH23A-050NPFA >
® CH23A -
2]
= 1]
g o
CH23-100NVM [
a CH23A-100NVF b
CH23-050NVK CH23-100NVM CH23-050NPMA
CH23A-050NVK CH23A-100NVF CH23A-050NPFA
example) example) example)
Cable length 5 m Cable length 10 m Cable length 5 m
Without conduit Without conduit Without conduit
PVC sheath PVC sheath PVC sheath

Encoder side connector
Original of Magnescale
Controller side connector

10P JN1 (Male) made by Japan
Aviation Electronics Industry

Encoder side connector
Original of Magnescale
Controller side connector
<CH23> 10P made by 3M
<CH23A> 20P made

by Honda Tsushin Kogyo

Encoder side connector

10P JN2 (Female) made by

Japan Aviation Electronics Industry
Controller side connector

<CH23> 10P made by 3M
<CH23A> 20P made

by Honda Tsushin Kogyo
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Absolute linear encoder

Enclosed type

SR27A

+ Slim design allows installation in narrow spaces

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

» Same thermal expansion as iron

* Scheduled to launch in 2025

Air purge hole

SR27A - xxxO[IBX
Model name SR27A - xxx O AX### SR27A- xxxOLIDX SR27A- xxx O IF### SR27A - xxxOAZY
Effective length (L: mm) 70 to 2,040
Thermal expansion coefficient 12 +1 x 106 /°C

Accuracy (at 20°C)

(8 +3L/1,000) pmp-p or (5 +5L/1,000) ump-p, L: Effective length (mm)

Reference point

Center, or user-selected position (Factory set) ‘

Fixed to center

‘ Center, or user-selected position (Factory sef)

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

YASKAWA Electric

SIEMENS AG

Resolution

Selectable from 0.005*', 0.01, 0.05,
0.1,0.5and 1 pm (Factory set)

Selectable from 0.005*', 0.01, 0.05
and 0.1 pm (Factory set)

Selectable from 0.01, 0.05, A / 32768
and A /4096 um (Factory set)

0.01 pm (Factory set)

Maximum response speed

200 m/min

Functional safety

IEC 61508, EN/BS 62061 SIL 2
EN/BS/ISO 13849-1 Cat. 3/PLd

EN/BS 61800-5-2
Product Safety FCC Part15 Subpart B Class A ICES-003 Class A Digital Device EN/BS 61000-6-2, EN/BS 61000-6-4
Product Environment EN/BS 63000
Operating temperature 0 to +50°C
Storage temperature -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

DC +4.751t0 +56.25 V

DC +17 to +30.8 V

Maximum power consumption

1.3 W or less (4.75V or 5.25V)

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

Consumption current

250 mA (with 5 V controller connection)

75 mA (with 24 V controller connection)

Mass

Approx. 0.39 kg

+ 1.53 kg/m or less

Compatible cables
(types without relay connectors)

CH23A-***NVF

CH23-***NVM

CH23-"**NVG

CH22-***NSMY

Maximum cable length 13m 13m 13m 30m
Compatible cables CH23A-**NVK + CH23A-***NPFA | CH23-***NVK + CH23-***NPMA |[CH23-***NVK + CH23-***NVGA | CH22-**NSMF + CH22-*** NSFY
(types with relay connectors) 30m 30m +CH23-**NVGA 30 m *2 30m

Maximum cable length

L1=L+138
= 76 (Ms : Both ends) o=L+115 (11.5)
6.9 11.5 L3 L4 L5
= ] ‘ 56.5 L
] OQO\ 2- ¢10 hole, ¢p15 countersunk depth 9 n x Intermediate foot plate* ,
@ 0 oo (Mounting screw M8 x 16) n x ¢§ hole lESf:gt:ﬂve
y N Effective length mark (Mounting screw M4 x 10) mark
@©
®
(=}
5 ~
© ; 8 -=§ﬁ N =
« € . @1
QD @& ‘ +Direction L;@‘ =) 3 3%
020.2 18 18 Note 1 When encoder head moves in the direction of the arrow,
positive polarity is addition and negative polarity is subtraction.
26 56
25 133 2 - M6 ¢8.0 countersunk depth 5 (2.5)
176 (30.5) (Mounting screw M4 x 20 or M6) (bottom surface also)
151
Air purge hole N
U (M5:Both ends) (
CH23A/CH23 . - . .
FANUC [ R50 (with repeated bending) CHe2 R75 (with repeated bending) s'? g’?gﬁ:&g”sumh' Electric, YASKAWA Electric)
Mitsubishi Electric | R25 (without repeated bending : with conduit) SIEMENS AG | R40 (without repeated bending) o ) .
YASKAWA Electric \ R20 (without repeated bending : without conduit) R35 (without repeated bending) Cable leadout direction can be selected either right or left. Unit : mm
Effective Overall ] f Number of Effective Overall ; ] 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
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 1,035 | 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 * Intermediate foot plate: One location when L = 670 mm, two locations when L = 1440 mm

« The surface indicated by the A marks is the installation surface.
» Movement outside the effective length (L) will damage the encoder 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).

*1 For resolution of 0.005 um, please contact our sales department. *2 Three-piece configuration; cannot be used in two-piece configuration.
Magnescale reserves the right to change product specifications without prior notice.

Encoder

[[C1]Resolution and direction (um)

[A]Communication protocol

[#]Reference point position

Type | Direction | Resolution | Type | Direction |Resolution | Type| Direction | Resolution® | | Type |NC manufacturer Remarks Reference
- Type f s
SR27A-xxxOOAHE  (Ciaceuracy grade A 001 F 0.01 A_[FANUC a/ai interface YP® | point position
Type |Accuracy grade [ B | 005| G 0.05| L N32768 B | Mitsubishi Electric | Half duplex X | Effective length center
[xxx] Effective length (cm) A | (5 +5L/1,000) ump-p C | + 01| H | - 01— + D | Mitsubishi Electric | Full duplex y | Fixedto 10mm fromlef
I - S (3 +3L/1,000) pmp-p D 05| J 05| M N4096 F | YASKAWA Electric end of effective length
Refer to the table in “Dimensions”. 1 K 2 |SIEMENS AG DRIVE-CLI
L: Effective length (mm) 1 1 -CLiQ SIEMENS AG : Y only
Mitsubishi Electric : A, B, C only Mitsubishi Electric : X only
YASKAWA Electric : A, B, L, M only Please contact our representative
SIEMENS AG : A only for custom positions.
* A :320 pm
Cables [V]Cable seath (covering)
‘ Type ‘ Cable specification \ CHz22 CH22
m o
CH22-0O00OVx# [s ey ! g [ {3
- o =
[%] Encoder side connector : a % a CH22-050NSMF b a CH22-050NSFY b é
[0 Cable length Type | Specification Remarks ; CH22 C_'i
Written by flush right, M Encoder head connector Standard N : :l o,
indication in “m” unité F M12 connector (Female) made by Phoenix Contact Relay/ Waterproofing ) %
up to 30 m, 0.5 m pitch . . a CH22-100NSMY b
(Example) [O]Conduit specification {#]1Controler side connector : b CH22-050NSMF CH22-100NSMY CH22-050NSFY
Type | Cablelength| | Type | Conduit Type Ll Remarks example) example) example)
015 |15m c With conduit None | Open-end Cable length 5m Cable length 10m C’:_lble length 5 m
070 17 m N | Wihout condut (sandard) Y RJ45 connector made by YAMAICHI ELECTRONICS | Adopts NC machine tool ‘;ﬂ’;ﬂ;‘;ﬁ”dmt \;/Jf;%l:;ﬁnduﬁ \';Vl'JthS%uelafgndw
260 |[26m 4 RU45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay Encoder side connector Encoder side connector Encoder side connector
F M12 connector (Male) made by Phoenix Contact Relay/ Waterproofing Original of Magnescale Original of Magnescale M12 (Female) made by

[x] Controller side connector : b

CH23-000O Q Yﬁ E Type | Specification [ Remarks
C H23 A' D D D O v * # z Encoder side connector should be 10P JN2 (Female) made by Japan
8 Open-end* Aviation Electronics Industry or 12P made by TAJIMI ELECTRONICS
(CH23A - FANUC model oTIy) None ‘ Standard
[0oO] M* | 10P made by 3M Mitsubishi Electric NC, J3
Cable length 20P straight case made by Honda Tsushin Kogyo | FANUC
(Example) [O]Conduit specification G* | 6P made by Molex Japan LLC YASKAWA Electric
Type | Cable length Type | Conduit J | Horizontal drawing case made by HIROSE Electric | FANUC
010 |1m C With conduit K| 10P INT (Male) made by Japan Aviation Electronics Industry | Relay
005 |0.5m N Without conduit N__| 12P R04 (Male) made by TAJIMI ELECTRONICS | Relay (fixed)
065 |6.5m * CH23 only
100 | 10m
[V]Cable sheath [#]Encoder side connector : a
Type | Cable specification Type | Specification Remarks
\ PVC (96.8) [Encoder side] None | Original of Magnescale Standard
C PU (96.8) [Encoder ] A 10P JN2 (Female) made by Japan Aviation Electronics Industry | Relay
P PVC (98) [Controller side] C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS Relay (fixed)
E PU (#8) [Controller side]

Controller side connector
M12 (Male) made by
Phoenix Contact

RJ45 by

CH23
CH23A

a CH23-050NVK b a

CH23A

Controller side connector

YAMAICHI ELECTRONICS

——] ———]

Phoenix Contact

Controller side connector
RJ45 made by

YAMAICHI ELECTRONICS

CH23
CH23A

CH23-050NPMA b
CH23A-050NPFA

apIs Japoou]

CH23A-050NVK CH23

CH23-050NVK CH23-100NVM

CH23A-050NVK CH23A-100NVF
example) example)

Cable length 5 m Cable length 10 m
Without conduit Without conduit
PVC sheath PVC sheath

CH23-100NVM
a CH23A-100NVF b

8pIS J8|01U0D

|

CH23-050NPMA
CH23A-050NPFA

example)

Cable length 5 m
Without conduit
PVC sheath

Encoder side connector
Original of Magnescale
Controller side connector

10P JN1 (Male) made by Japan
Aviation Electronics Industry

Encoder side connector
Original of Magnescale
Controller side connector
<CH23> 10P made by 3M
<CH23A> 20P made

by Honda Tsushin Kogyo

Encoder side connector

10P JN2 (Female) made by

Japan Aviation Electronics Industry
Controller side connector

<CH23> 10P made by 3M
<CH23A> 20P made

by Honda Tsushin Kogyo

13
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Absolute linear encoder

Enclosed type

SR67A

+ 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

SR67A - xxxOLIAX#H##

SR6B7A - xxxOLIBX
SR67A - xxxOLIDX

SR67A - xxxOAZY

Effective length (L : mm)

140 to 3,640

Thermal expansion coefficient

12+1 x 10 /°C

Accuracy (at 20 °C)

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

Reference point

Center, or user-selected position (Factory set) ‘

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 0.005*",0.01,0.05, 0.1,0.5and 1 pm (Factory sef)

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

0.01 pm (Factory set)

Maximum response speed

200 m/min

Functional safety

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

Product Safety FCC Part15 Subpart B Class A ICES-003 Class A Digital Device EN/BS 61000-6-2, EN/BS 61000-6-4
Product Environment EN/BS 63000

Operating temperature 0 to +50°C

Storage temperature -20 to +55°C

P sis_ A L1=L+140
1 39 L2 = (100 0.2) x (n-1) (39) |1
g Air purge hole 100 £0.2
_|wo (M5: Both ends) 54.5 L (83.5)
S| Leeway 2 n-®7 hole Leeway2 |
S & E]f;?ﬁnve length m;uﬁﬁ:;tszz\l"vn&gip;g)&s Effective length mark
@, o © ® © ® & ® & % © o
3| g™ b
g 106 N8 e 8le EF ® g ] © ® W o
= e 0 bt & @\L s - —t—
N] R‘ /’E‘ﬁ[éﬁ = Note 1 When encoder h:a—dDrrI\:)?eitllno lr;e direction of the arrow,
* X positive polarity is addition and negative polarity is subtraction.
r Air purge hole 1818 12.5 2-M6 (4.5)
5+0.2 (M5: Both ends) 26 56 8.5 countersunk depth 5 (Mounting screw M4 x 20 or M6) (bottom surface also)
1901 05 133
(35.5) 24.5
0.1 -
7To1] . o
- &
! 3 ) o
6.8 (FANUC, Mitsubishi Electric) < \
CH23A/CH23 ‘ 7.1 (SIEMENS) P S
FANUC R50 (with repeated bending) CH22 R75 (with repeated bending) *Cable leadout ('f.,’
Mitsubishi Electric R25 (without repeated bending : with conduit) SIEMENS AG | R40 (without repeated bending) direction can be = Detailed view of part A
Subls © R20 (without repeated bending : without conduit) R35 (without repeated bending) 2?‘;?:_% eithor right .
Unit: mm
Effective length | Overall length Mounting pitch | Number of bolts Effective length | Overall length Mounting pitch | Number of bolts
L L1 L2 n L L1 L2 n
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 encoder 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).

Vibration resistance

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

Impact resistance

450 m/s? (11 ms)

Protective design grade

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

Power supply voltage

DC +4.75t0 +5.25 V

DC +17 to +30.8 V

Maximum consumption current

1.3 Worless (4.75 V or 5.25 V)

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

Consumption current

250 mA (with 5 V controller connection)

75 mA (with 24 V controller connection)

Mass

Approx. 0.9kg+ 5.2kg/m or less

Compatible cables
(types without relay connectors)
Maximum cable length

CH23A-***NVF
183 m

CH23-***NVM
183m

CH22-***NSMY

30 m

Compatible cables
(types with relay connectors)

CH23A-***NVK + CH23A-***NPFA

CH23-***NVK + CH23-***NPMA

CH22-***NSMF + CH22-"** NSFY

Maximum cable length 30m 30m 30 m
*1 For resolution of 0.005 um, please contact our sales department.
Magnescale reserves the right to change product specifications without prior notice.
Encoder [[J]Resolution and direction (um) [A]Communication protocol [#]Reference point position
Type | Direction | Resolution| Type | Direction | Resolution Type |NC manufacture Remarks Reference
- Type . e
SR67A m@ géi [O]Accuracy grade A 001] F 0.01 A __|FANUC a/aiinterface ¥P® | point position
Type | Accuracy grade B 0.05| G 0.05 B | Mitsubishi Electric | Half duplex X | Effective length center
[xxx] Effective length (cm) A | (5+51/1,000) pmp-p [} + 01| H - 0.1 D |Mitsubishi Electric | Full duplex y | Fixedto 10mm from left
Refer to the table in S | (3+3L/1,000) pmp-p D 05| J 05 Z [SIEMENSAG  |DRIVE-CLIQ endof efectve ength
Dimensions”. L: Effective length(mm) E ! K ! SIEMENS AG: Y only
Mitsubishi Electric : A, B, C only Mitsubishi Electric: X only
SIEMENS AG : Aonly Please contact our representative
for custom positions.
Cables [V]Cable seath (covering)
‘ Type ‘ Cable specification \ m CHz22 CH22 o
CH22-000O0OVx# [s ey ! g [ {3
[%] Encoder side connector : a 8_ a CH22-050NSMF b a CH22-050NSFY b §
@ =
[0 Cable length Type | Specification Remarks ; CH22 ‘_2
v ; M Encoder head connector Standard a3 %)
Written by flush right, Q =
in dli cati onyinu“m" Lll?wits, F M12 connector (Female) made by Phoenix Contact Relay/ ) : :l %
up to 30 m, 0.5 m pitch . . a CH22-100NSMY b
(Example) [O] Conduit specification {#]1Controler side connector : b CH22-050NSMF CH22-100NSMY CH22-050NSFY
Type | Cable length Type | Conduit Type n Bsmalks example) example) example)
015 115m C | With conduit None _| Open-end Cable length 5 m Cable length 10 m Cable length 5 m
070 |7 Y | RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC mectine tool Without conduit Without conduit Without conduit
m N Without conduit (standard) PU sheath PU sheath PU sheath
260 | 26m 2| RS connector (waterproof) made by YAMAICHI ELECTRONICS Relay Encoder side connector Encoder side connector Encoder side connector
F M12 connector (Male) made by Phoenix Contact Relay/ Original of Magnescale Original of Magnescale M12 (Female) made by

CH23-0000Vx#

[x] Controller side connector : b

Type | Specification Remarks
C H23 A' D D D O v * # z Encoder side connector should be 10P JN2 (Female) made by Japan
8 Open-end* Aviation Electronics Industry or 12P made by TAJIMI ELECTRONICS
(CH23A : FANUC model only) None Standard
[0oO] M* | 10P made by 3M Mitsubishi Electric NC, J3
Cable length F | 20P straight case made by Honda Tsushin Kogyo FANUC
(Example) [O]Conduit specification J | Horizontal drawing case made by HIROSE Electric FANUC
Type | Cablelength Type | Conduit K| 10P N1 (Male) made by Japan Aviation Electronics Industry Relay
010 [1m C | With conduit N_| 12P R4 (Male) made by TAJIMI ELECTRONICS Relay (fixed)
005 |05m N | Without conduit * CH23 only
065 |6.5m
100 | 10m
[V]Cable sheath [#]Encoder side connector : a
Type | Cable specification Type | Specification Remarks
2 PVC (96.8) [Encoder side] None | Original of Magnescale Standard
[} PU (06.8) [Encoder | A 10P JN2 (Female) made by Japan Aviation Electronics Industry Relay
P PVC (98) [Controller side] C 12P R04-9125JF8.5 made by TAJIMI ELECTRONICS Relay (fixed)
E PU (#8) [Controller side]

Controller side connector
M12 (Male) made by
Phoenix Contact

Controller side connector
RJ45 by

YAMAICHI ELECTRONICS

Phoenix Contact

Controller side connector
RJ45 made by

'YAMAICHI ELECTRONICS

CH23 CH23
CH23A CH23A
m Q
o
| [ ] 1§
Q =
8_ a CH23-050NVK b a CH23-050NPMA b o
[9) CH23A-050NVK CH23 CH23A-050NPFA >
® CH23A -
(%2}
= 1]
5[} g
CH23-100NVM [
a CH23A-100NVF b
CH23-050NVK CH23-100NVM CH23-050NPMA
CH23A-050NVK CH23A-100NVF CH23A-050NPFA
example) example) example)
Cable length 5 m Cable length 10 m Cable length 5 m
Without conduit Without conduit Without conduit
PVC sheath PVC sheath PVC sheath

Encoder side connector
Original of Magnescale
Controller side connector

10P N1 (male) made by Japan
Aviation Electronics Industry

Encoder side connector
Original of Magnescale
Controller side connector
<CH23> 10P made by 3M
<CH23A> 20P made

by Honda Tsushin Kogyo

Encoder side connector

10P JN2 (Female) made by

Japan Aviation Electronics Industry
Controller side connector

<CH23> 10P made by 3M
<CH23A> 20P made

by Honda Tsushin Kogyo
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Incremental linear encoder

Enclosed type

SR24

« Slim design allows installation in narrow spaces
+ Magnetic system enables use even in environments

Specifications

Model name

SR24-xxxO L1 ###

Effective length (L: mm)

70 to 2,040

Thermal expansion coefficient

12 +1 x 10°/°C

Accuracy (at 20°C)

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

Reference point

Center point, Multi-point (40 mm pitch), User-selected point (1 mm pitch)

Output signal

A/B/Reference point, line driver signal, compliant with EIA-422

Resolution

Selectable from 0.05, 0.1, 0.5 and 1 pm (Factory set)

Maximum response speed

50 m/min (Resolution : 0.1 um, Minimum phase difference: at 50 ns)

Product Safety

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device
EN/BS 61000-6-2, EN/BS 61000-6-4

with condensation, oil, and other adverse coditions Product Environment EN/BS 63000
» Same thermal expansion as iron Operating temperature 0 to +50 °C
Storage temperature -20 to +55 °C

A/B/Refelence point

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

DC +4.75 to +5.25 V (with connectiong terminal)

Maximum power consumption

1.3 Worless (4.75 V to 5.25 V)

Consumption current

250 mA (with 5 V controller connection)

Mass Approx. 0.39 kg + 1.53 kg/m or less
Dimensions (Cable lead-out direction : Left) ?g;‘;g%ﬁﬁf;ﬂ?iomecwrs) CH23-***NV
13m

Air purge hole

Maximum cable length

L1=L+138 Compatible cables -
(M5 : Both ends) lo=L+115 (11.5) (types with relay connectors) CH23-**NVU + CH23-N*I1°UW + CH23-NPZW —
15 13 L4 L5 Maximum cable length 30m
‘ 56.5 L *1 Three-piece configuration; cannot be used in two-piece configuration. %)
) . Magnescale reserves the right to change product specifications without prior notice. uy)
2- ¢10 hole, ¢p15 countersunk depth 9 n x Intermediate foot plate E
oo (Mounting screw M8 x 16) n x 5 hole Eﬁz‘iﬁve . i :
INE Effective length mark (Mounting screw M4 x 10) mark Details of model designation
. —
® Encoder [O]Accuracy grade [[J]Resolution and direction (um) [### ]Reference point position (Arbitrary position can be specified)
© Type |Accuracy grade Type | Direction |Resolution| Type | Direction |Resolution Type Reference point position
@ SR24 - xxx Q U ! ### A | (5+5L1,000) pmp-p B 005| G 0.05 X Center of effective length
1) é 5 Ff?ri = = S [ (8+8L/1,000) ump-p C . 01| H _ 0.1 Y Multi-point
L@ @ . . ! ! @ | | ) ¥ i L : Effective length (mm) D 0.5 J 0.5
‘ +Direction [ — i ﬂﬂm [xxx]Effective length (cm) E 1] K 1
0£0.2 18 18 Note 1 When encoder head moves in the direction of the arrow, [®]Minimum phase difference
26 56 positive polarity is addition and negative polarity is subtraction. Type | Phase difference (ns) | Type | Phase difference (ns) | Type | Phase difference (ns)
25 133 2 - M6 $8.0 countersunk depth 5 (2.5) A 501 F 300| L 1,250
Mounting screw M4 x 20 or M6) (bottom surface also) B 100 G 4001 M 2,500
17.6 (30.5) (Mounting c 150] H 500] N 3,000
151 D 200 J 650
Air purge hole N E 250 K 1,000
U (M5 :Both ends) Note : No setting for the following combinations
\ Resolution 0.05 um / Minimum phase difference 1000 to 3000 ns
6.8 Resolution 0.1, 0.5 um / Minimum phase difference 3000 ns

R50 (with repeated bending)
R25 (without repeated bending : with conduit)

R20 (without repeated bending : without conduit) Cable leadout direction can be selected either right or left. Unit : mm
- X [%] Controller side connector : b
Effective | Overall Mounting pitch Number of Effective | Overall Mounting pitch Number of CH23-000OVx# i | Remarks s oHes Chea ~
length length 9P intermediate foot plates length length 9P intermediate foot plates Earth wire Without | With B ]
Open-end Encoder side connector should be 11P LF13WB (female) made by HIROSE Electric| Z - S a  CH23-050NVU a CH23-050NPLW 1 g
L L1 L2 L3 L4 L5 n L L1 L2 L3 L4 L5 n [CCO]Cable length P Standard None| — ? =
(Example) D-Sub 9P D | — . CHza b
70 208 185 - - - 0 770 908 885 | 442.5 - 442.5 1 [O]Conduit specification 10P made by 3M Jitsubishi Electric NC, J3 L — < : E— :l %
_ _ _ _ T Cablelengh | [ T Conduit specifcati 20P straight de by Honda Tsushin K FANUC E| P a b
1 20 258 235 0 820 958 935 467 5 467 5 1 gf; 1ar: - %ﬁm& 20P :arnazlgntaf:rs:w;:: c:seymaodr; ;y :IURSOIS"E ggc):;c FANUC H R CH23-050NVU CH23-100NVL CH23-050NPLW
170 308 285 - - - 0 920 1,058 1,035 | 517.5 - 517.5 1 005 |0.5m N | Without conduit 11P LF13WB (male) made by HIROSE Electric Relay u | — example) example) example)
065 | 65m Cable length 5 m %?:::Jfrc‘g:m i? m evil:e I‘englf; 5_‘m
220 358 335 - - - 0 1,020 1,158 1,135 | 567.5 - 567.5 1 100 | 10m B condul PVC sheah PVC shoath
Encoder side connector ncoder side connector Encoder side connector
270 408 385 - - - 0 1,140 1,278 | 1,255 | 6275 | - |627.5 1 [7]Cable sheath [#] Encoder side connector : a Orgnalof 5zsg;:g§gor Contater S cammecir g;;mggggﬁm
320 458 435 - - - 0 1,240 1,378 1,355 | 677.5 - 677.5 1 Type | Cable specification ificati Remarks Type 1P LF13WB (male) 10P made by M Controller side connector
) PVC (6.8 ) [Encoder side] Original of Magnescale Standard None made by HIROSE Electric 10P made by 3M
370 508 485 - - - 0 1,340 1,478 1,455 | 727.5 - 727.5 1 C | PU@68) [Encoder] _ 11P LF13WB (female) made by HIROSE Electric Relay w
420 558 | 535 - - - 0 1,440 1,578 | 1,555 | 520 | 520 | 515 2 e Conoler o)
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.
» Movement outside the effective length (L) will damage the encoder 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



Absolute angle encoder

Exposed type

oil, and other adverse conditions

+ 96 mm diameter through-hole allows for design and mounting flexibility
+ Dual head configuration reduces the effect of axial runout

Mitsubishi Electric

RS97...E

» Magnetic system allows use even in environments with condensation,
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Section A-A’

Rotor
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Absolute position zero output position
(£2°)

—

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

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

Uni t: mm

Specifications

Model name

RS97-1024EL JAHN

| RS97-1024EGDEN

RS97-1024EGZHE

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-CLiIQ

Compatible controllers

FANUC

Mitsubishi Electric

SIEMENS AG

Resolution

23 bits (8,388,608 pulses/revolution) or
25 bits (33,554,432 pulses/revolution)

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

Maximum response revolutions

5,000 min'

Functional safety

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

Product Safety FCC Part15 Subpart B Class A  ICES-003 Class A Digital Device EN/BS 61000-6-2, EN/BS 61000-6-4
Product Environment EN/BS 63000
Operating temperature 0 to +60°C

Storage temperature

-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

DC +4.75to +5.25 V

DC +17 to +30.8 V

Maximum consumption current

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

2.8Worless (17 V)
3.3 Wor less (30.8 V)

Consumption current

330 mA (with 5 V controller connection)

150 mA (with 24 V controller connection)

Output connector

JN1HS10PL4S made by Japan Aviation Elecronics Industry

SACC-M12MS-8QH made by Phoenix Contact

Moment of inertia

9 x 10* kg'mz or less

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

Compatible cables CH23A-***NPFA CH23-***NPMA CH22-***NSFY

(types without relay connectors)

Maximum cable length 30 m 30m 30m

Compatible cables CH23A-***NPKA + CH23A-**NPFA CH23-"**NPKA + CH23-**NPMA CH22-**NSFF + CH22-***NSFY
(types with relay connectors) 30m 30m 30m

Maximum cable length

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

Details of model designation

Encoder

[E]Rotor inner diameter

[CJ] Resolution

[/A]Communication protocol

[MM]Head cable length

R S 97-1024E D A . 96 mm Type |Resolution Type |NC manufacturer Remarks Type |Head cable length
- === G |23 bit A __|FANUC ainterface 01 |[1m
J |25 bit D | Mitsubishi Electric Half duplex 02 |2m
Z |SIEMENS AG DRIVE-CLIQ
Cables [V]Cable seath (covering)
[ Type [cCable | CH22 CH22
CH22-O000OVx# [s [ru | m %
- Q =
[o] - -
[]Encoder side connector : a % a  CH22-050NSFF b a CH22-055NSFY b g
[DOO]Cable length Type | Specification Remarks ; CH22 [+
Written by flush right, M Encoder head connector Standard a (%}
Written by e 9 - Q o
indication in “m” units, F M12 connector (Female) made by Phoenix Contact Relay/ @ )
up to 30 m, 0.5 m pitch a CH22-100NSFY b
(Example) [O]Conduit specification [#]Controller side connector : b CH22-050NSFF CH22-100NSFY CH22-055NSFY
Type | Cable length Type | Conduit Type | Specification Remarks example) example) example)
i i Cable length 5 m Cable length 10 m Cable length 5 m
015 |15m ¢} Wflh conduit _ None | Open-end Without conduit Without conduit Without conduit
070 |7m N__ | Without conduit Y | RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC mecine tool PU sheath PU sheath PU sheath
Encoder side connector Encoder side connector Encoder side connector
260 |26m 4 RJ46 connector (water proof made by YAMAICHI ELECTRONICS Relay M12 (Female) made by M12 (Female) made by M12 (Female) made by
F M12 connector (Male) made by Phoenix Contact Relay/ Phoenix Contact Phoenix Contact Phoenix Contact
Controller side connector Controller side connector Controller side connector
M12 (Male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
C H 2 3 _ D D |:| O v * # [x] Controller side connector : b CH23 CH23
~vy=m Type ification Remarks CH23A CH23A o
y Encoder side connector should be 10P JN2 (Female) made by Japan I':I'I H H o
C H 23 A- D D |:| Q Y i i z Open-end | Aviation Electronics Industry or 2P made by TAJIMI ELECTRONICS Q =
(CH23A : FANUC model only) None Standard 8_ a CH23-050NPKA b a CH23-050NPMA b §
(][] M| 10P made by 3M Mitsubishi Electric NC, J3 o CH23A-050NPKA 1o CH23A-050NPFA o)
Cable length F | 20Psiraight case made by Honda Tsushin Kogyo FANUC [23 CH23A o,
(Example) [O]Conduit specification J Horizontal drawing case made by HIROSE Electric FANUC % Q
p K PN e A " Rel CH23-100NPMA @
Type | Cable length Type | Conduit 10PJN1 oy a CH23A-100NPFA b
010 [1m C With conduit N 12P R04 (Male) made by TAJIMI ELECTRONICS Relay (fixed)
- - ‘CH23-050NPKA CH23-100NPMA ‘CH23-050NPMA
005 |05m N__ | Without conduit CH23A-050NPKA CH23A-100NPFA CH23A-050NPFA
065 |6.5m ; . example) example) example)
100 |10m [#]Encoder side connector :a Cable length 5 m Cable length 10 m Cable length 5 m
‘ Type ‘ ification ‘ Remarks ‘ Without conduit Without conduit Without conduit
oy . PVC sheath(®8) PVC sheath(8) PVC sheath(08)
[V]Cable sheath (LA 10P JNo Femae) made by Japan Aveion Eletorics ndusty [ Relay ‘ Encoder side connector Encoder side connector Encoder side connector
T 10P JN2 (Female) made by Japan 10P UN2 (Female) made by 10P JN2 (Female) made by
Type | Cable sp 1 Aviation Electronics Industry Japan Aviation Electronics Industry  Japan Aviation Electronics Industry
i Controller side connector Controller side connector Controller side connector
P PVC (08) [ComrollerAsme] 10P JN1 (Male) made by <CH23> 10P made <CH23> 10P made by 3M
E PU (98) [Controller side] Japan Aviation Electronics Industry <CH23A> 20P made by

<CH23A> 20P made by
Honda Tsushin Kogyo

Honda Tsushin Kogyo

I Jre0-26SH I
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Absolute angle encoder

Exposed type

RS97....

» Magnetic system enables use even in environments

with condensation, oil, and other adverse conditions
+ 180 mm diameter through-hole allows for design and mounting flexibility
+ Dual head configuration reduces the effect of axial runout

©340 h5( §o25)

Oloez

5 +0.03

B\

9.64

Rotor mounting ﬁ

$208.3 8"
1801565
$290 %4

Stator /

0.25 +0.05
Clearance

SectionA-A

2-M8

Absolute position zero output position
(£2°)
A

SIEMENS AG

* When stator is fixed and rotor

rotates clockwise, addition is performed.

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

R10 (without repeated bending)
R50 (with repeated bending)

Outer diameter ®5.6 mm

Unit: mm

Specifications

Model name

RS97-1024NL /AN

RS97-1024NGZHE

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

Compatible controllers

FANUC

Compliant with DRIVE-CLIQ

Resolution

23 bits (8,388,608 pulses/revolution) or
25 bits (38,554,432 pulses/revolution)

SIEMENS AG

Maximum response revolutions

5,000 min'

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

Functional Safety

IEC 61508, EN/BS 62061 SIL 2
EN/BS/ISO 13849-1 Cat. 3/PLd

EN/BS 61800-5-2

Product Safety FCC Part15 Subpart B Class A ICES-003 Class A Digital Device EN/BS 61000-6-2, EN/BS 61000-6-4
Product Environment EN/BS 63000

Operating temperature 0 to +60°C

Storage temperature -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

DC +4.75 to +5.25 V

DC +17 to +30.8 V

Maximum consumption current

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

28Worless (17 V)
3.3 W orless (30.8 V)

Consumption current

300 mA (with 5 V controller connection)

150 mA (with 24 V controller connection)

Output connector

JN1HS10PL2 made by Japan Aviation Elecronics Industry

SACC-M12MS-8Q H made by Phoenix Contact

Moment of inertia

8.8 x 10® kg'm® or less

Mass

Approx. 3.4 kg (rotor: 0.6

kg / stator: 2.8 kg) or less

Compatible cables
(types without relay connectors)
Maximum cable length

CH23A-***NPFA
30 m

CH22-**NSFY
30 m

Compatible cables
(types with relay connectors)
Maximum cable length

CH23A-**NPKA + CH23A-"**NPFA

30m

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

30m

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

Details of model designation

Encoder

[N]Rotor inner diameter

[[J] Resolution

[A]Communication protocol

[mM]Head cable length

180 mm Type |Resolution Type |NC manufacturer Remarks Type |Head cable length
RS97-1024 N g é _. G |23 bit A |FANUC a interface 01 |1m
J 25 bit Zz SIEMENS AG DRIVE-CLIQ 02 [2m
03 |3m
I
Cables [V]Cable seath (covering)
[ Type [cCable | CH22 CH22 o )
CH22-000OVx# [s [ru | m 1S 0
] Encoder side connedtor : a 8| a CH22-050NSFF b a CH22-055NSFY b |g N
@ T =
[DOO]Cable length Type | Specification Remarks ; CH22 Q %
Written by flush right, M Encoder head connector Standard s : %} 4>Z
indication in “m” units, F | M12 connector (Female) made by Phoenix Contact Relay/ @ :l %
up to 30 m, 0.5 m pitch a CH22-100NSFY b
(Example) [O]Conduit specification [#]Controller side connector : b CH22-050NSFF CH22-100NSFY CH22-055NSFY
Type | Cable length Type | Conduit Type | Specification Remarks example) example) example)
i i Cable length 5 m Cable length 10 m Cable length 5 m
015 |15m ¢} W!‘h conduit _ None | Open-end Without conduit Without conduit Without conduit
070 [7m N__ | Without conduit Y | RJ45 connector made by YAMAICHI ELECTRONICS | Adopts NC mectine tool PU sheath PU sheath PU sheath
Encoder side connector Encoder side connector Encoder side connector
260 | 26m Z | RJ45 connector (water proof) made by YAMAICHI ELECTRONICS | Relay W12 (Remale) mad by M12 (Fomale) mads by W12 (Remale) mad by
F M12 connector (Male) made by Phoenix Contact Relay/ Phoenix Contact Phoenix Contact Phoenix Contact
Controller side connector Controler side connector Controller side connector
M12 (Male) made by RJ45 made by RJ45 made by
Phoenix Contact YAMAICHI ELECTRONICS YAMAICHI ELECTRONICS
[x]Controller side connector : b
CH23A- OO OOV # Type fcat Remarks CH23A CH23A o
—_— z Open-end Encoder side connector should be 10P JN2 (Female) made by Japan g" o
None Aviation ics Industry or 2P made by TAJIMI ELECTRONICS Q =3
[ooo] F 10P made by 3M Mitsubishi Electric NC, J3 g | a CH23A050NPKA p a CH23A-050NPFA p | 5
Cable length J 20P straight case made by Honda Tsushin Kogyo| FANUC Q @
(Example) [O]Conduit specification K Horizontal drawing case made by HIROSE Electic | FANUC tg_ CH23A o
—— e Clectorics I 2
Type | Cablelength | [ Type [ Conduit specification N 10 JN (Vi) mad by Japan Aviaon Relay @
010 |1m C | With condut 12P RO4 (Mele) made by TAJMI ELECTRONICS | Relay (fixed) a CH23A-100NPFA b L°
005 105m N__| Without condult CH23A-050NPKA CH23A-100NPFA CH23A-050NPFA
065 |65m [#]Encoder side connector : a example) example) example)
100 [10m —— Cable length 5 m Cable length 10 m Cable length 5 m
\ Type \ S ication \ Remarks \ Without conduit Without conduit Without conduit
iati " PVC sheath (¢8) PVC sheath (08) PVC sheath (08)
[V]Cable sheath ‘ A ‘ 10P JN2 (Female) made by Japan Aviafion Electronics Industry‘ Relay ‘ Encoder side connector Encoder side connector Encoder side connector
T Cabl P 10P N2 (Female) made by Japan ~ 10P JN2 (Female) made by 10P UN2 (Female) made by
ype able U Aviation Electronics Industry Japan Aviation Electronics Industry ~ Japan Aviation Electronics Industry
P PVC (¢8) [Controller side] Controler side connector Controller side connector Controller side connector
- 10P JN1 (Male) made by 20P made 20P made by
E PU (@8) [Controller side] Japan Aviation Electronics Industry  Honda Tsushin Kogyo Honda Tsushin Kogyo
21




Model name RU97-2048AJZH N
Absolute angle encoder RU97-2048BJZHE
Enclosed type Output wave number 2,048 waves/revolution
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'
» Magnetic system enables use even in environments Maximum mechanical revolutions 3,000 min'!
with condensation, oil, and other adverse conditions IEC 61508, EN/BS 62061 SIL 2
+ Internal coupling allows for design and mounting flexibility Functional safety EN/BS/ISO 13849-1 Cat. 3/PLd
EN/BS 61800-5-2
Product Safety FCC Part15 Subpart B Class A ICES-003 Class A Digital Device EN/BS 61000-6-2, EN/BS 61000-6-4
Product Environment EN/BS 63000
Operating temperature 0 to +60°C
Storage temperature -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 DC +17 to +30.8 V
Maximum consumption current 1.6 Worless (17 V or 30.8 V)
Consumption current 65 mA (with 24 V controller connection)
Moment of inertia 9.4x10° kg-m? or less
4- $3.3 0.1 depth 7 -
@ P Starting torque (at 20°C) 0.08 N'm or less
Mass Approx. 1.2 kg or less
4 - M3 depth 5 . | Air purge hole M5 Compatible cables kx
@\ S (types without relay connectors) CH22 NSFY
NS &@ Maximum cable length 30m
Compatible cables kkk _xkx
Q& *CCW . _ . (types with relay connectors) CH22-***NSFF + CH22-***NSFY
/ - 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.
935 )
- . 0 *When encoder axis rotates counter clockwise,
’ D addition is performed.
Encoder [¥<1Drum inner diameter [J]Resolution 25 bit [mM]Head cable length
-0 Type |Drum inner diameter . Type |Head cable length
S RU97-2048 i_}iz u A 020 mm [Z]SIEMENS AG DRIVE-CLIQ o im
9 > . . B |®22 mm 02 |2m
&9 , \ 03 |3m
i
=) Cables [V]Cable seath (covering)
| % = [ Type [ Cable specification | CH22 CH22 o
5 CH22-000OVx# [s [ru | m &
—_— 3 2
- L] Encoder side connedtor : @ | a CHROSONSFE b a  CH22085NSFY b |3
Reference mark Loicncate engh e e o
. . ritten by flush right, o 28
This is the position at which the 10° R10 (W!thom repeated be_ndlng) indication in “m” units, F M12 connector (Female) made by Phoenix Contact Relay/ % : :l %
absolute position is zero. R50 (With repeated bending) Q upto 30 m, 0.5 m pitch a CH22-100NSFY b
© (Example) [O]Conduit specification [#]Controller side connector : b CH22-050NSFF CH22-100NSFY CH22-055NSFY
Type | Cable length Type | Conduit Type | Specification Remarks example) example) example)
015 [15m C_ | With conduit_ None | Open-end Wik ooni Wit condut Wiheutcondil
$30 HB (*003) 070 [7m N__ | Without conduit Y | RJ45 connector made by YAMAICHI ELECTRONICS Adopts NC machine tool PU sheath PU sheath PU sheath
- o 260 | 26m Z | RJ45 connector (water proo) made by YAMAICHI ELECTRONICS Relay s oo v s oo
F M12 connector (Male) made by Phoenix Contact Relay/ Phoenix Contact Phoenix Contact Phoenix Contact
Controller side connector Controller side connector Controller side connector
M12 (Male) made by RJ45 made by RJ45 made by
Phoenix Contact 'YAMAICHI ELECTRONICS 'YAMAICHI ELECTRONICS

f ' \{C= - |
i

A =T T A
|
| . |
I I
: 1 ! i T
d ! : L o
0 T | T .
o] T T 7 < € 0 Installation Installation nut
S :: i i ; :: 3T Dimentions ~ (M20 x 1) (Obtained by the customer)
) E ! i ? 085 H7 (4™
< I ‘ ] \ Y ‘ ©[00.1]A]
| |
Y Y T oy v oy
‘ I\
d /oot [A]
®
. 0 el [
Model ®D(mm) 2 T %)
985 £7(3%% RU97-2048AJZ | ©20HS (3°°) W% '
- - > RU97-2048BJZ | ®22HB ('§°°) 7,
K>
Model @d (mm)
RU97-2048AJZ | ©2096 (35%)
294 =
RU97-2048BJZ | ©2296 (35%])
©100 96 (5%

* Bearing rotation center Unit: mm



RU77-4096A1Bx OO
RUT7-4096AEID A OO RU77-4096ALIFx OO

Model name RU77 - 4096ALJAXx OO

Absolute angle encoder

Output wave number 4,096 waves/revolution

Enclosed type

Through hole diameter $20 mm

Accuracy (at 20°C) +2.5"

Output signal Absolute serial bidirectional signal, compliant with EIA-485

Compatible controllers FANUC Mitsubishi Electric YASKAWA Electric

Maximum resolution 25 bit (33,554,432 pulses/revolution) 21 bit (2,097,152 pulses/revolution)

RU7 7 i

Maximum response revolutions 2,000 min’

« Space saving can be achieved with a thickness of up to 42 mm. Maximum mechanical revolutions 3,000 min-!

FCC Part15 Subpart B Class A
ICES-003 Class A Digital Device
EN/BS 61000-6-2, EN/BS 61000-6-4

» Magnetic system enables use even in environments
with condensation, oil, and other adverse conditions
+ Internal coupling allows for design and mounting flexibility

Product Safety

Product Environment EN/BS 63000
Operating temperature 0 to +60°C
Storage temperature -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 DC +4.75 to +5.25 V (with connectiong terminal)

Consumption current 200 mA (at 120Q termination)

Moment of inertia 9.4 x 10° kg'm? or less

Starting torque (at 20°C) 0.1 N'm or less

Mass Approx. 1.2 kg or less

Standard compatible cable CH33A-***, CE28A-*** CH33-***, CE28-***

4 - M3 depth 5

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

Maximum cable length CH33A-*** : 30 m, CE28A-*** : 15 m

4- 93.3 0.1 depth 7 Magnescale reserves the right to change product specifications without prior notice.

Air injection hole (M5)

24

[[J1Resolution [A]Communication protocol [OO]Cable length
Encoder 9
Type Resolution Number of pulses/revolution | Number of partitions Type | Number of wires NC manufacturer Type | Cable length
4 - Mounting hole for M4 (when installing from top) RU77-4096A01 A * O O A Approx. 2.5°/1,000 131,072 1/32 A Full duplex FANUC ainterface 03 | 03m
- - n B Approx. 1°/1,000 262,144 1/64 B Half duplex Mitsubishi Electric 05 |05m
4 - Mounting hole for M6 (when installing from bottom) c Approx. 7°/10,000 524,288 1128 D | Full duplex Mitsubishi Electric 10 [1m
D Approx. 3.5°/10,000 1,048,576 1/256 F Half duplex YASKAWA Electric 15 1.5m
E Approx. 2°/10,000 2,097,152 1/512 20 2m
*When encoder axis rotates counter clockwise, addition is performed. F Approx. 1°/10,000 4,194,304 1/1,024 25 | 25m
G Approx. 4.5°/100,000 8,388,608 1/2,048 30 [3m
H Approx. 2°/100,000 16,777,216 1/4,096 40 4m
J Approx. 1°/100,000 33,554,432 1/8,192 50 5m
*YASKAWA Electric: D,F only 60 6m
[%]Connector ;g ; m
m
Connector Description | Remarks 0 |om
44 Metal water proofing G main cable length Max.9 m, extension cable : CE28 / CE28A *Max cable length (main + extension) : 15 m
< > Plastic water proofing J main cable length Max.1 m, extension cable : CH33 / CH33A *Max cable length (main + extension) : 30 m
Cable
Reference mark I CH33-OOOVx#
\ ;:‘ -
This is the position at which the - %%) ] - = g ® CH33A- OV x#
absolute position is zero. < P — [V]Cable seath (covering) [#]Encoder side connector : a
A ;:‘ \ (CHas modetonly) Type ‘ Type ‘Specification ‘ Remarks ‘
. . © (OO cable length P PVC A ‘ 10P JN2 (Female) made by Japan Aviation Electronics Industry ‘ Relay
R10 (Without repeated bending) [T} Written by flush right, £ |pu
R50 (With repeated bending) < indication in *m” units,
up to 30 m, 1 m pitch .
[x]Controller side connector : b CH33-05NPKA CH33-05NPMA
e peciication Remarks m CH33A-05NPKA CH33A-05NPFA o
®30H6 (+0.o16 ) . ) (Example) [O]Conduit None | Open-end Standard 3 I—' I—' S
° Installation Installation nut Type | Cabelengh | [ Type | Condut M__| 10P made by 3M Mitsubishi Eleotric NC, J3, J4 3| a b a b |Z
- > Dimentions (Obtained by the customer) » - Q o
(M20 x 1) 07 |7m C | With conduit F 20P straight case made by Honda Tsushin Kogyo FANUC c_lz CH33-10NPMA >
»100 26 |26m N | Without conduit G 6P made by Molex Japan LLC 'YASKAWA Electric (%} CH33A-10NPFA a
A J Horizontal drawing case made by HIROSE Electric FANUC % a
A ®85 H7(3%) )
| | ® K| 10P N1 (Vele) made by Japen Aveion Eectoics sty Relay a b
A m—71" 1" i / CH33-05NPKA CH33-10NPMA CH33-05NPMA
‘ ‘ I~ @ m: CH33A-05NPKA Ch33A-10NPFA CH33A-05NPFA
| | = [ ‘ ‘ l example) example) example)
>~ A . Cable length 5 m Cable length 10 m Cable length 5 m
3 | g 9~ s 02000 CE28-0O0Ox sl ontoler sce connector - eSS ('t . -
H - o — 0,007 —_ Type | Specification Remarks 10P (JN1) made by Japan <CH33> 10P made <CH33> 10P made
T o ‘ ‘ T Y 8 = (3% CE28A- 111 O P None | Open-end Standard Aviation Electronic Industry by 3M by 3M
| | o 3 ——— =t - Encoder side connector <CH33A> 20P made <CH33A> 20P made
‘u u‘ ‘u H‘ = (CE28A : FANUC model only) M 10P made by 3M Mitsubishi Electric NC, J3, J4 JN2DS10SL2-R made by Japan by Honda Tsushin Kogyo by Honda Tsushin Kogyo
I r Y4y s gl : P[P madetyHonda ToinKog | FANUC Ao Sectoics sy Sl slocawecsr | o ddocomener
T y [OOO]Cable length G 6P made by Molex Japan LLC YASKAWA Electric Aviation Electronics Industry Aviation Electronics Industry
+0013 A Written by flush right, J 10P (JB1) made by Japan Aviation Electronics Industry RU77 cable extention
020H6 ( 0 ) [e] / indication in “10cm” L’JnitS K 10P (JN1) made by Japan Aviation Electronics Industry RU77 cable extention
- - up to 14m,1m pitch
-0.036 "
- vasf7 ('0'071 ) > Bearing rotation center (Example) [O]Conduit
29 4 Type | Cable length Type | Conduit
070 [ 7m C With conduit
090 |9m N Without conduit
130 | 13m
Unit : mm
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RU74-4096AA®GOO RU74-4096AC4GOO

Incremental angle encoder e RU74-4096AB#GO0) RU74-4096ADGO0
E nc | ose d type Output wave number 4,096 waves/revolution

Through hole diameter $20 mm

Accuracy (at 20°C) +2.5"

Output signal A/B/Reference point, line driver signal, compliant with EIA-422

Compatible controllers Controller of each company (connected to A/B quadrature and reference point signal receiver)

Maximum resolution Approx.1/1,000° Approx.1/10,000°

Maximum response revolutions 2,000 min™! 267 min™!

Maximum mechanical revolutions 3,000 min"’*

« Space saving can be achieved with a thickness of up to 42 mm.

* Magnetic system enables use even in environments FCC Part15 Subpart B Class A

with condensation, oil, and other adverse conditions Product Safety ICES-003 Class A Digital Device
. . . - EN/BS 61000-6-2, EN/BS 61000-6-4
+ Internal coupling allows for design and mounting flexibility
Product Environment EN/BS 63000
Operating temperature 0 to +60 °C
Storage temperature -10 to +60 °C
Vibration resistance 150 m/s? (50 Hz to 2,000 Hz)
A/B/Refelence point Impact resistance 1,000 m/s? (11 ms)

Protective design grade IP65
Power supply voltage DC +4.75 to +5.25 V (with connectiong terminal)
Consumption current 200mA (at 120Q termination)
Moment of inertia 9.4x10®° kg'm? or less
Starting torque (at 20°C) 0.1 N'-m or less
Mass Approx. 1.2kg or less
Standard compatible cable CE28-***

4 - M3 depth 5 Maximum cable length CE28-***:15m

4 - $3.3 +0.1 depth 7 Magnescale reserves the right to change product specifications without prior notice.

Details of model designation

Air injection hole (M5)

Encoder [[J]Resolution, direction of rotation, and polarity [G]Connector Metal water proofing (JB1)
Type| Resolution | Direction of rotation / Direction | Number of p Number of divisions
4 - Mounting hole for M4 (when installing from top) RU74-4096A Q !EO O A | Approx. 1°4,000 CW/+ 360,448 88 [OO]Cable length
4 - Mounting hole for M6 (when installing from bottom) B_| Approx. 1°/1,000 COW /+ 360,445 88 Type | Cable length
C | Approx. 1°/10,000 CW/+ 3,600,384 879 03 |03m
D | Approx. 1°/10,000 CCW/+ 3,600,384 879 05 | 05m
*When encoder axis rotates counter clockwise, addition is performed. 10 | 1m
[®]Minimum phase difference 15 | 15m
Type| Minimumphase | Response revolutions (min) | Minimum phase | Response revoution i 20 |2m
YPe| difference Approx.1°1,000 | Approx.1%/10,000 YPe| " difference Approx.1°/1,000 25 |25m
A 50 2,000 267 | H 500 266 30 |3m
B 100 1,332 133 J 650 205 40 4m
C 150 888 89| K 1,000 133 50 |5m
D 200 666 67 60 |6m
- 44 - E 250 533 70 | 7m
- g F 300 444 80 |8m
G 400 333 9 |9m
Reference mark A
— - : : : v —
This is the position at which the _ ;%) — _ ~ ®
absolute position is zero. i @ < Cables
/ . i 5 i
© A, CE28-010J O * [O]Conduit [xe]Co‘n.iroll.er side connector
R10 (Without repeated bending) g _— Type | Conduit Specification Remarks Type
" . C With conduit Earth wire Without | With
R50 (With repeated bending) N | Without conduit Open-end Standard None | —
10P made by 3M Mitsubishi Electric NC, J3 L —
[DOO]Cable length 20P made by Honda Tsushin Kogyo FANUC E P
+0.016 _ Written by flush right, 10P (JB1) made by Japan Aviation ics Industry RU7* extension cable J -
_©30H6 (*3 j Installation Installation nut indication in “10 cm” units,
¢ o Dimentions M20x 1) (Obtained by the customer) up to 14 m,1 m pitch
(Example)
100
Type | Cable length

A 40,03
‘ ‘ 1 85 H7( *3*) o001 g;g ;m
—_— RN — — _ m
A T 1 A \ ‘ / 130 [13m
‘ ‘ g FLW
- | | o g ¢
| - 1 ® g T
T ) ‘ ‘ TTT of °l 9 [#Jo02[A]
I I | # | 1 T ‘_v v vy " 17 v JV/
I A %BV
o20H6 (*7%) o 7
R S
0.036 I
- 85f7 ('0-071 ) > [A] Bearing rotation center
29

Unit: mm
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Accessories

Signal Diagnostic Tool

AC20-B100

-Observation of encoder internal conditions using dedicated software (MGS Monitoring System)
-Encoder signals (Lissajous waveforms), clearances, and failure diagnostics can be checked.
-Encoder status can be checked even without power supply from the equipment.

-Encoder installation and adjustment can be performed while checking the signal status.

o -
Magnescals
__—

B Specialized software (screen image when connected to SQ47 and SQ57)

[f?"j-[ IW Scaleinfo % Setting

7 7101.26812 o

Ll

Alarm Information Encoder signal

Clearance condition

B Specifications

M Operating environment

Model name AC20-B100 CPU Intel Core i3 or higher is recommended*

Connection with the computer USB 2.0 Full Speed RAM 1 GB or higher is recommended*

Mass 150 g
82 (W) x 75 (D) x 24 (H) mm
A USB 2.0 compatible hub is required when using a USB 3.0 port

Windows 7 (32 bit / 64 bit editions)
oS Windows 8 (32 bit / 64 bit editions)
Windows 10 (32 bit / 64 bit editions)

Dimensions

Display 1,280 x 800 pixels or higher is recommended*

u Compatlble encoder * It must satisfy the required specification of OS.

Linear encoder SQ57, SQ47, SR27A, SR67A

RS97, RU97, RU77

Special cable is required. Contact our sales representative.

Angle encoder

Mounting Tools

SZ23

Gap verification spacer

B Applicable models
SR24
SR27A

Sz723

For mounting

For maximum gap verification

For minimum gap verification

Sz24

Gap verification spacer

B Applicable models
SR67A

S724

For mounting

For maximum gap verification

For minimum gap verification

SZ25

Gap verification spacer

B Applicable models
SR24
SR27A
SR67A

%%t

S725

For mounting

For maximum gap verification

For minimum gap verification

For height verification

SQ57

Example
8226 /“ SZ26 t of use
Clearance adjustment spacer 1 - 2.0 mm
B Applicable models
SQ47
Example
3227 S727 t of use
Track positioning spacer For center value verification | 1.0 mm
For | limit verificati .
W Applicable models or lower limit verification | 0.8 mm
SQ57 For upper limit verification | 1.2 mm
Example
8228 SZ28 t of use
Track positioning spacer For center value verification | 1.0 mm
For | limit verificati .
W Applicable models or lower limit verification | 0.8 mm
SQ57 For upper limit verification | 1.2 mm
Sz28
Example
8229 SZ29 t of use
Clearance adjustment spacer - 0.05 mm
- 0.1
B Applicable models mm
- 0.2 mm

29
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Technology

If encoder is used in a dusty or misty environment, it is recommended that air is introduced into the encoder to alleviate
any unwanted effects. Attach air nipples to M5 holes for air introduction that are provided at both ends of the encoder to
supply air into the encoder. When introducing air into the encoder, 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 encoder is 10 - 20 £/min.

(Supported models : SR27A, SR67A, SR24)
socket head screw

Tube bending radius of
R15 mm or more

Polyurethane tube of

$6 O.D. and ¢4 1.D. \
Nylon tube of $8 O.D.

(-] (-] il (-]
® ® o ® ®
(-] (-] il (-]
Encoder

\ Distributor section

Reducing valve

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

Traceability
Traceability Flow Chart (Length)

National Institute of Advanced
Industrial Science and .
Technology (AIST) Netifarl

International Committee for

i i Weights and M CIPM
National Primary eights and Measures (CIPM)

Standards

standards

International Bureau of
Weights and Measures (BIPM)

Optical comb

National JCSS
Secondary 0046
Standards

ManUfaCturing Manufacturing
Reference Facilities at

Magnescale Co., Ltd.
Standard J

*

Magnescale Co., Ltd.

lodine saturation absorption stabilized
He-Ne laser system for length at 633 nm

1t

Stabilized He-Ne laser system
for length (633 nm)

*

Products

Quality

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. In addition, we have introduced the highest level EMC
(Electromagnetic Compatibility) testing equipment to address the noise
problem that is becoming increasingly regulated around the world, and we
are taking all possible measures to control quality.

Our products comply with CE/UKCA requirements, have acquired UL certifications and
meet other international standards and regulations.

We have met:

« CE/UKCA Marking (EMC Directives) EMI : EN/BS 61000-6-4, EMS : EN/BS 61000-6-2

+ CE/UKCA Marking (RoHS Directives) EN/BS 63000

* FCC regulation FCC Part 15 Subpart B Class A

+ ICES regulation ICES-003 Class A

for Products with built-in AC power supply: for Products with Laser:
+ UL/cUL 61010-1 + EN/BS 61010-1 + DHHS (21CFR1040.10) < EN/BS 60825-1 - JIS C 6802

- Safety of Machinery - If the product is used in equipment subject to conformity to the electrical equipment of machinery (EN60204-1),
please take measures to ensure conformity to that standard before use.
* Please note that some products may have different standards or may not have been certified in all areas, so please check with our sales department before purchasing.

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.

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

Certification

standards
EN/BS 61800-5-2
* Angle encoders
RS97-1024EGZ series
RS97-1024NGZ series
RU97-2048 Z series
Models that

have acquired

certification * Linear encoders

SQ57-Z series
SQ47-Z series '
SR27A-AZ series

SR67A-AZ series

* Consult our sales representative for details.
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