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Integrated Production System for...

The Utsunomiya Operations Kiyohara Production Department presents a
complete manufacturing environment where linear encoders for Mitutoyo
measuring equipment as well as linear scales for the general market are
produced. The whole production process including the manufacturing of
glass scales for linear encoders, assembly of electronic components and
products, and inspection is performed here. Conditions are continuously
being optimized for further enhanced scale accuracy and even higher
quality. The underground research laboratory at the Kiyohara Production
Department has been specially designed and constructed to provide the
environment required for the high-level scale graduation process as well as
for high-accuracy measurements.

Located on a solid bedrock foundation nine meters underground, the
facility maintains a stable and tightly controlled environment all year
round. Temperature and humidity fluctuations as well as external
vibrations are kept to an absolute minimum. In this laboratory, we
produce master scales, perform accuracy evaluation, and pursue various
kinds of research that provide the underpinning for the accuracy and
quality of our linear scales.

Sputtering equipment

Ll-‘i— e

I — Topsoil

2 Styrofoam insulation
Bituminous waterproofing
Concrete slabs -
Space above dropped ceiling
Laboratory space
Vibration-proof foundation

Underground research facility

Linear Encoder Accuracy

Calibration Technology

To assure high accuracy in linear encoders, a highly reliable calibration system is indispensable.
The ultra-precision length measuring machine developed by Mitutoyo and installed in the
underground research facility at the Kiyohara Production Department benefits from the highly
stable underground environment. In addition, the light path of the laser interferometer used to
measure lengths is placed in a vacuum to further eliminate any causes of uncertainty. The result is a
linear encoder calibration system of world-leading precision, internationally recognized by mutual
interlaboratory comparisons. In recognition of the high technological standard realized by this
system, it received the Best Paper Award of the Japan Society of Precision Engineering in 2004 and
the FA Paper Award of the FANUC FA and Robot Foundation in 2005.

Ultra-precision length measuring machine with
vacuum laser interferometer

Linear Scales from Mitutoyo are traceable to national standards

National Institute of Advanced Industrial
Science and Technology
National Metrology Institute of Japan
Universal Time Coordinated atomic clock
and optical frequency comb generator

National standard

Mitutoyo Utsunomiya Calibration Center
(JCSS Accredited Calibration Laboratory No.0031)
633nm molecular iodine absorption line length measurement:
machine with wavelength stabilized He-Ne laser

Secondary standard

Mitutoyo Utsunomiya Operations
633nm length measurement machine
with wavelength stabilized He-Ne laser
Length measuring machine with optical interferometer (for scales)

Working standard

Instrumental error

Linear Scale

Linear Scale Traceability System Chart

Mitutoyo




NC Linear Scale Systems
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ST36 8-11 Discontinued models and succession models 80 =
ST46-EZA 12-22 specification compatibility tables
Assembly Type AT Series Handling linear scales 81
ATAO2E 23-21 AT scale air supply 82, 83
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AT203 34-37
AT217-TL/AT217-TL-B ———38-39

Linear Scale is a registered trademark of Mitutoyo Corporation for its linear encoder products.

Applications

Assembly Type AT Series | Separate Type ST Series

AT Series - Reference

Various NC machine tools
High-precision fully closed loop control

Sliding table ~ Workpiece 8 Cutting blade
/ v ﬂ

LJ.mx =t ) =
— |
<=9— \Bﬂ

Linear scale ‘

ST Series - Reference

Electronic component inserter

Semiconductor fabrication equipment
Dicing saw positioning

Interface Unit

Absolute Scale Unit

Lithography equipment
Scanning stage positioning |

Technical Information

ST Series - Reference

FPD inspection equipment

Defect inspection and repair position
determ | nat|on \\/‘\ Linear scales

Electron microscope

Mask observation, circuit pattern measurement,
defect inspection, etc.

Silicon wafer




Detection Principle
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g Detection principle of the transmission photoelectric scale

2 (Assembly Type Linear Scale)

g' ' Collimator lens _/w

5 Scale gratings Light-emitting diode Light-receiving device

Y (20um graduation pitch) (LED) (Photodiode array)

Light-receiving device

: 20um
(Photodiode array)

/X

2-phase sinusoidal signals

= Interpolation circuit

R D B

i Resolution

2-phase square wave signals

The assembly type linear scale uses a graduated glass scale as measuring length reference. A light-emitting diode
(LED) and light-receiving device mounted on opposite sides of the scale serve to detect produce and detect changes in
light intensity and output a value representing the displacement magnitude. Because the change in transmitted light
intensity of the glass scale is converted into an electrical signal, the setup is called a transmission photoelectric system.
A parallel light beam generated by the LED and collimator lens is directed through the scale gratings. A light-receiving
device consisting of a photodiode array on the other side of the scale receives the parallel light beam and produces
interference fringes with a cycle that corresponds to the scale grating pitch. When the glass scale is displaced in the
measuring direction, the interference fringes shift, and a 2-phase sinusoidal signal with a cycle that corresponds to the
20um pitch of the scale gratings is output by the light-receiving device.

An interpolation circuit electrically divides the output sinusoidal signal, resulting in a square wave (pulse) signal
representing the limiting resolution.

I iy
M,

Light-emitting diode

(LED) Collimator lens Glass scale

[

!

V.

Detection principle of the reflective photoelectric scale (ST36, etc.)

Light-emitting diode
(LEDy)
Light-receiving device
(Photodiode array)

The separate type photoelectric linear scale also uses a graduated glass scale as measuring length reference. An LED
and light-receiving device together with gratings on an index scale produce and detect changes in light intensity and
output a value representing the displacement magnitude. Because the change in reflected light intensity of the glass
scale is converted into an electrical signal, the setup is called a reflective type photoelectric system.

A parallel light beam generated by the LED and collimator lens is directed onto the index scale gratings and the glass
scale gratings. The light reflected from the scale gratings produces interference fringes on the photodiode array of the
light-receiving device. When the glass scale is displaced in the measuring direction, the interference fringes shift, and a
sinusoidal signal with a cycle that is the same as, or one-half of, the scale grating pitch is output by the light-receiving
device.

Mitutoyo
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Detection principle of electromagnetic induction system (ABS ST700, ABS AT1100) g
Basic operation principle of 2

- electromagnetic induction system Electromagnetic induction is a phenomenon that occurs, for A

CllA &\ ¢ 14 example, when two coils are arranged facing each other, as 3

o

=

-
Qm shown in Figure 1, and a time-varying current (I1) is passed
through coil A. This will cause an induced current (12) to flow

<
I/z in coil B, in a direction that cancels out the magnetic field.

- The electromagnetic induction type linear scale uses this

ao L4 . . .
Coil B VRN phenomenon to convert a displacement magnitude into
: S an electrical signal. The operational principle of the sensor
e B e nd il i section is shown in Figure 2. A number of scale coils are

encoder principle ; i } )
When a current (I1) that changes over time is passed through coil A, a arranged with precise spacing on the main scale. The

magnetic flux is created in the vicinity of col A. moveable sensor section that detects displacement carries

Ig‘giggugjffhg'g‘;“g;tgﬁifgﬁgem (210 flowin coil B, in adirection that 2o citer ol and a corresponding detector coil. A current

Magnetic permeaility between coils i largely identical in air, water, oroil. 1S sent through the exciter coil, thereby creating a magnetic
flux that induces a current in the facing scale coil. The

e';'ce:ﬁgr{‘svgargiﬁ;?i‘sit‘;:ic‘;“aﬁ/ giﬁg:ic;i::cse magnetic flux created in turn by that current induces a
b : current in the facing detector coil. The degree of inductive

Vottage (1 | : coupling between the coils changes according to the
W\/\_{ displacement magnitude of the sensor section, allowing a

iDisplace-t Sengor  Displacement magnitude sinusoidal signal with a cycle that corresponds to the pitch

————iment+section ) . .
H@ter COH_/ :7I-' Scale coi\‘/g)ﬂft\glj?;tﬁoieﬂ? Qbasl(l)mz encoder Of the Scale CO”S to'be Ob_tam_ed' . .
ﬁ . — By using an electrical circuit that performs interpolation
P 429 (division) of this sinusoidal signal, displacement can be

et o measured with fine resolution.
[Figure 2] Electromagnetic induction scale
_ detection principle )

Telecentric Principle (ABS ST1300)

Reflective photoelectric linear encoder equipped with two-sided telecentric imaging
Light-receiving device

Light-receiving device ' il

I
shalids

Two-sided telecentric

Light source + '3 ‘
Two-sided telecentric optical # | @] g
system § Z
i T—>x
Deep focal depth ~ $... LLLEL

L_,| TS sl

Wide imaging range
Detection Principle

*The scale grating is captured as an image with the two-sided telecentric optical system and its displacement is detected with a light-
receiving device.

Features
+ Adoption of a two-sided telecentric imaging optical system = Improves the robustness of the encoder.
¢ The deep focal depth = Extends allowance for gap variation (scale waviness and stage orientation variation, detector mountin

* The wide imaging range = Extends allowance for contamination, slight damage, etc. on the scale.




NC Linear Scale Systems - System Diagram

Incremental scale unit

ystems
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With square wave signal / sinusoidal signal simultaneous output

—{ High-accuracy type : ST36* |
*1Vp-p differential sinusoidal signal output types also available.
Please contact us for details.

| Compact type - ST46-EZA |

With sinusoidal signal output

|—{ General type - AT402E *
*1Vp-p differential type

With square-wave signal output

—— Slim spar and high speed type: AT211 |

—— Standard type - AT203 |
—] Slim type | AT217-TL/AT217-TL-B |
*Please consult us regarding manufacture of 1Vp-p differential sinusoidal signal
output types.

Absolute scale unit
-—{ High environmental resistance type : ABS ST700 Compact |

—{ High resolution type : ABS ST1300 |

—{ Slim spar type : ABS AT500 |
! Standard type : ABS AT1100 |

DRO Scale System [———  AT103/AT112-F/AT113/ATU16/AT715** |

**Refer to the Linear Scale DRO Systems (Catalog No. E13000).

Mitutoyo




NC Linear Scale Systems - Overview

A\ : Compatible (with limitations)

Scale name | Reference | Absolute |Output signal cycle| c: ' 3 ' Maximum Maximum Minimum edge 2
(Code) point function | of sinusoidal signal Signal unit | No. of divisions - Resolution range  |response speed*'|  interval*’ See page S
400 0.01pm 70mm/s f‘
Ak - 200 0.02ym 150mms g
(ST36A) Yes No 4um (PSU-200) P 008 3000mm pe— 125ns P8 - 11 i
©
(ST36D) ~oHm mms o
. 40 0.1um 720mm/s 3
g 400 0.05um 450mm/s =
5 200 0.1ym 900mms
= | ST46-EZA Yes No 20um - 3000mm 100ns P12-22
g 40 0.5um 2600mm/s
'Z“-
L 20 Tum 2600mm/s
g ABS ST700
e Compact type - Yes - - - 0.1ym 6000mm 5000mm/s - P42 - 47
0.001um
ABS ST1300 - Yes - - - 12000mm 8m/s*3 - P48 - 53
0.01ym
1Vp-p differential
AT402E Yes A 20um - - - 3040mm 2000mm/s e P23-27
200 0.1pm 710mm/s
100 0.2pm 1400mm/s 125ns
40 0.5pm
g | AT21 Yes No - - 1500mm P28-33
< 20 Tum 250ns
A 2000mm/s
5] 8 2.5um 500ns
- 4 5um 1000ns
o
=
= 200 0.Tum 333mm/s
e}
§ AT203 Yes No = = 40 0.5um 6000mm 1833mm/s 250ns P34-37
= 20 Tum 2000mm/s
AT217-TL/
AT217-TL-B Yes No 20um = 20 Tum 1500mm 833mm/s 800ns P38-39
= 0.005pm
ABS AT500*° - Yes - - 2200mm 2500mm/s™ - P60 - 79
- 0.05um
ABS AT1100 - Yes - - - 0.05um 3040mm 3000mm/s - P54 - 59

*1 Maximum response speed of pulse output type uses the logical value (IC specification) with a margin of about 10%.
*2 For information on minimum edge interval, see "Explanation of Terms" on page 86.
The guaranteed value for minimum edge interval is +0%, -10%.
For some models, values other than shown above can also be selected.
*3 It depends on the interface.
*4 Maximum response speed of H type with 0.005um resolution is 1200mms.
*5 Resolution and maximum response speed of Siemens IF are different from the above table.




Separate Type ST Series
Sinusoidal signal & Square-Wave Signal Output Scale Unit (High Accuracy Type)

— N

(<
& Features ¢ v,
& * High accuracy type, 0.5um class (effective range up to 300mm) _l
= ¢ Has a thinner detector head (thickness 11.5mm). | e ——
2 * The maximum effective measurement length of 3000mm enables use on large machines.
s * 4 different types available for each signal output specification.
& o LED display function for indicating signal errors.
Specifications
Item Code ST36A \ ST36B \ ST36C ST36D
Detection method Reflective photoelectric linear encoder
Main scale grating pitch 8um
Signal output pitch 4um
Output signal 2-phase sinusoidal signals 2-pha(srissgtuiirSu\;V?yVSes)lgnals 2-zrigﬂzesg(g%adso\i@ﬁiggggls 1Vp-p differential sinusoidal signals
Effective range 10 - 3000mm
Effective range 10 to 300mm: 0.5 ym
Accuracy (20°C) Effect@ve range 350 to 500mm: .ﬂ .Oum
Effective range 600 to 1000mm: +2.0pm
Effective range 1100 to 3000mm: +2.0um/m
Thermal expansion coefficient ~8x10%/K
Maximum response speed 1200mm/s (with sinusoidal signals output) (For 2-phase square wave signal types, see page 10)
Scale reference point* With scale reference point (50mm pitch, 10 to 80mm: Center point)
Power supply 5VDC£5%
Maximum current consumption 120mA ‘ 250mA ‘ 190mA
Operating temperature/humidity 010 40°C, 20 to 80% RH (no condensation)
Storage temperature/humidity -20 t0 60°C, 20 to 80%RH (no condensation)
Alarm indication A scale alarm is indicated with an LED on the I/F box

*Maximum speed for scale reference point detection is 20mm/s.

Parts Alarm reset transmission/reception
signal circuit (B Type)

Main scale (10 to 80)

I/F box side Control device side

For a photocoupler For a relay

TLP521
1.2k AL (Anode)

; b i
ST S G A —— BN |

Reset input

Connect the alarm reset input circuit so that the current is 3 to 10mA. Also, the
device has an internal resistor (1.2k), so by applying 5 to 12V with a pulse width
of at least 10ms across AL (anode)-AL (cathode), the alarm can be reset. When
applying 12V or more, add an external resistance to limit the current to within the
range stated above.

Scale retaining spring

Output connector

(included)
N

Mitutoyo




Output signal waveform

¢ 2-phase sinusoidal signals (Type A, C) ¢ 1Vp-p differential sinusoidal signals (Type D)
p g yp p-p q yp

/\ Output signal pitch A=4pm =360°
Phase A w Vref & | | | 3
M 3 = Phase A \r/ \//\ Vref 2
| T | | | | \ f o
 Output signal pitch 4um | CoT 3 l B g
| /\ A 2
| 1 | | ' _ —
Phase B | Vref £ AR\ | | 7\ 3 4
| \/ Phase XA /\ /\‘. Vref § cé
I NN -
Phase difference 90° : | Vi = 2V Vref = 2.5V Lo ! : =
() | R g
o Scale reference point  200+100um m | /\ : /_ﬁ f -
‘ Phase B LN\ 1 I vref
1/} Vo = 2.4V min. ! \/ | \/ /3
Pz I— Vo= 0.4V max. Phase diffeence 90° £10° Lo i E
(Note) The phase difference between the PZ signal and the Phase A signal o 3 ' B
(and the Phase B signal) are not defined. ! ! ! /N S
) Phase XB /\ 1 /\ Vref
* 2-phase square wave signals (Type B, C) : | AN St
- Vou 3 3 3
PA J [ 1180°£90° !
- Vo ‘ ;
PA ] [ Phase Z : Vref %
g | | -
_ 1 Phase XZ ; Vref 2
PB 3 ‘ =
—>f—f<—ta Vot = 2.5V (min.) | Vref = 2.5V
Vor = 2.5V (max.) ‘
Pz ta: Edge interval, resolution A= 100%

Pz (Note) The phase difference between the PZ signal

“Z-phase ol width! and the PA signal / PB signal has no effect.

i 200£100pm

Output specification

1. Output connector specification (Type A, B, C)

* Qutput connector (pin type): RDAD-15P-LNA(05) (Hirose
Electric or equivalent)

* Applicable connector (standard accessory): D15-403N-110
(Technical Electron or equivalent)

2. Output connector specification (Type D)

* Qutput connector (pin type): RDAD-15P-LNA(05) inch screws (Hirose
Electric or equivalent)

¢ Applicable connector (standard accessory): D15-403N-150 inch
screws (Technical Electron or equivalent)

Pin No. Type A Signal Type B Signal Type C Signal Type D Signal
1 0V (GND) 0V (GND) 0V (GND) Phase XA
2 0V (GND) 0V (GND) 0V (GND) Phase XB
3 +5V +5V +5V Phase Z
4 +5V +5V +5V +5V (Vob)
5 Phase A Reset input (anode) Phase A +5V (Voo)
6 Phase B Reset input (cathode) Phase B N.C
7 Vref Vref Vref N.C
8 PZ (scale reference point) PZ (scale reference point) PZ (scale reference paint) N.C
9 N.C ALM (alarm, negative logic) ALM (alarm, negative logic) Phase A
10 Vref PA PA Phase B
11 N.C PA PA Phase XZ
12 N.C PB PB 0V (GND)
13 N.C PB PB 0V (GND)
14 N.C Pz Pz N.C
15 F.G F.G(=0V) F.G(=0V) 0V (GND)




* There is an extensive selection of specifications for ST36.

SpeCification » Choose the appropriate numbers and letters below

according to specification required.
If standard specifications (recommended items marked

S e I e Cti o n M Et h Od with @/O symbols below) meet your requirements, please

order using the code numbers shown on page 11.

How to read the code

ST36[ |- [ [ [ [ |-LI 1 J-L1-

8 S S
§ T 7y A A A A A
!7‘
() »
o
3 Signal output
% Code Output
E A Sinusoidal signal
A B |Square wave signal + external reset input .
C | Sinusoidal signal + Square wave signal SpeCIaI codes
D 1Vp-p differential
e Code Details
@None Standard selection specification
Effectlve ra nge 7 . Specl|a| specification
i i Note: If there are special details, please select Z.
Code | Effective range (mm) | Code | Effective range (mm)
0010 10 0900 900
ThE = o o0 Head cable length
0050 50 1100 1100 Code Length
0075 75 1200 1200 @A 1m (High flex)
0080 80 1300 1300 — B 0.5m (High flex)
0100 100 1400 1400 7 Speial length specification (max. 2.5m)
| 0150 150 1500 1500 Note: If there are special details, please select Z.
0200 200 1600 1600
0250 250 1700 1700
0300 300 1800 1800 Alarm OUtPUt
0350 350 2000 2000 Code Details
0400 400 2200 2200 ( 3 Alarm signal
0450 450 2400 2400 H High impedance
0500 500 2500 2500 Oz When [Signal output] is [A] or [D]
0600 600 2600 2600
0700 700 2800 2800 . .
0800 800 3000 3000 Direction
Note: For the standard specification, the indicated effective range -
depends on the product code. Code - Detail
Example of standard specification (] Normal: PA goes ahead
Effective range 10mm: ST36[-0010 - 2 Reverse: PB goes ahead
Effective range 250mm: ST36[-0250 Oz When [Signal output] is [A] or [D]
Sca|e reference p0| nt Traveling direction of detector head
Code Detals Reference point track
@A 50mm pitch (100 to 3000)
OB Center point (10 to 3000) ) I
7 Special position specification Mistopo
Note: For reference positions in the effective range Head cable Scale track
of 10 to 80mm, [B: Center point] is the 4\ \—
standard specification. |/ T Vou
PA
L] - - " “"VOL
Resolution / Minimum edge interval oy

Minimum edge interval 1

M- 125ns 250ns 500ns 1000ns PR J | |_
0.01pm A: 70mm/s B: 30mm/s C: 15mm/s D: 8mm/s _ ;
0.02um E: 150mm/s F. 70mm/s G: 30mm/s H: 15mm/s PB -I l_
0.05pm J: 360mm/s K: 180mm/s L 90mm/s M: 45mm/s St
0.1 pm N: 720mm/s OP: 360mm/s Q: 180mm/s R: 90mm/s 74

©Z: When [Signal output] is [A][D], maximum response speed at Sinusoidal signal
-3 dB attenuation is 1.2m/s. =3 Vor = 2.5V (min.)

. int i 1 -109 i i it -
Note: The minimum edge interval varies 0 to -10% based on the operating environmental conditions. ' Zphase pulse with’ V('JL = O‘.SV (max.) ,
| 200+100pm ta: Edge interval, resolution

- This is the waveform that results when the detector
I u Oyo head moves as shown in the figure above.




Mounting dimensions

* 10 to 80mm (Adhesive fixing type) ¢ 100 to 3000mm Unit: mm
‘ |
: — I | \
=i gt | VW oed R—1
3 % o % o 8
3202 L 2% 13, deoth 4 3202 L2 N0, depth 4 16940, 5
14.9:0.1 Overall length Lo 115, |06) :
115 ](0.6) 20) Effective range L (o | HIOTA -
Head center point at scale reference point signal output [L0.015TA} 36 2 (Hole for adjus—t';wg pin) Scele reference point mark <3
Mounting surface 32+0.2 2 - (50mm p\%cg) =
Center of detector LR 22 (Hole for adjusting pin) Centdr of detector oot 2XM3, depth 4 3 Cﬁ/rlgeurningestuercft:cre @
2xM3, depth 4 o = Nl / A =
S ! I =3
\o\l ! (S\ 3 (tl N4 IS !! g § 3
=1 T N ﬂ% . — ] :,Mnﬁ.:f R 5
32102 || 2 © ® | ® @ @ z HH-
% [710.01/100 o
L-L)2 Effective range L L L 488
- Overall Iengtgh Lz‘ - _8811%88
i
3
& & 35
= 25:02_ | 5
T ~ }
[ i
N =" —alfE 245
AL e
2xM5, through hole /)| | 8 ‘ 35
25:02_, | 5
o | *
I ‘ % «E;t fo- ﬂ_
) =
Head cable 1m (High flex) ‘ x5
(Up to 2.5 m available as custom order)
Dimensions of scale units
. Scale g Scale
Effective| Overall | £ 34 A Effective| Overall | ;.. - -
Order No.* Code* range | length gﬁ?ﬁ Ef)tr?r']rgnAg Rsf)treil;]rgnsg Order No.* Code* range | length thISr? Rsf)tr?%”}g Rs;tr?;]rgnt
Lt (mm) | Lz (mm) |, 7 {mm) Ly (mm) | L2 (mm) | (mm)
579-501-007 [ST36{-10 | 10 | 30 | - - - 579-518-00 |ST36(-900 | 900 | 940 | 90 | fpc. | 10pcs.
579-502-0[] | ST36<>-25 25 45 - - - 579-519-0] |ST36<>-1000 | 1000 | 1040 | 100 Ipc. | 10 pcs.
579-503-0C] |ST36<>-50 50 70 - — — 579-520-0(] |ST36<>-1100 | 1100 | 1140 90 1pc. | 12 pcs.
579-504-0[] | ST36<>-75 75 90 - - - 579-521-0] |ST36<>-1200 | 1200 | 1240 | 100 Ipc | 12pcs.
579-505-0[] | ST36<>-80 80 100 - - - 579-522-0[] |ST36<>-1300 | 1300 | 1340 | 130 Ipc. | 10 pcs.
579-506-0C] |ST36<>-100 100 140 50 1 pc. 2 pcs. 579-523-0(] |ST36<>-1400 | 1400 | 1440 | 100 1pc. | 14pcs.
579-507-0(] | ST36<>-150 150 190 75 1 pc. 2 pes. 579-524-0[] |ST36<>-1500 | 1500 | 1540 | 125 Ipc | 12pcs.
579-508-0[] | ST36<>-200 200 240 100 1 pc. 2 pes. 579-525-0] |ST36<>-1600 | 1600 | 1640 | 100 Ipc. | 16 pcs.
579-509-0C] | ST36<>-250 250 290 60 1 pc. 4 pcs. 579-526-0] |ST36<>-1700 | 1700 | 1740 | 120 1pc. | 14pcs.
579-510-0(] | ST36<>-300 300 340 75 1 pc. 4 pcs. 579-527-0] |ST36<>-1800 | 1800 | 1840 | 100 Ipc. | 18pcs.
579-511-0C] |ST36<>-350 350 390 85 1 pc. 4 pcs. 579-528-0[] | ST36<>-2000 | 2000 | 2040 | 100 1pc. | 20 pcs.
579-512-0[] |ST36<>-400 | 400 440 100 1 pc. 4 pcs. 579-529-0] |ST36<>-2200 | 2200 | 2240 | 100 1pc. | 22 pcs.
579-513-0[] |ST36<>-450 | 450 490 75 1 pc. 6 pcs. 579-530-0(] |ST36<>-2400 | 2400 | 2440 | 100 Ipc. | 24pcs.
579-514-0[] | ST36<>-500 500 540 80 1 pc. 6 pcs. 579-531-0] | ST36<>-2500 | 2500 | 2540 95 1pc. | 26pcs.
579-515-0(] | ST36<>-600 600 640 100 1 pc. 6 pcs. 579-532-0(] |ST36<>-2600 | 2600 | 2640 | 100 1pc. | 26 pcs.
579-516-0[] | ST36<>-700 700 740 85 1 pc. 8 pcs. 579-533-0[] |ST36<>-2800 | 2800 | 2840 | 100 Ipc | 28 pcs.
579-517-0C] | ST36<>-800 800 840 100 1 pc. 8 pcs. 579-534-0C1 | ST36<>-3000 | 3000 | 3040 | 100 1pc. | 30 pcs.

* The above code numbers are for recommended items marked with @ / © symbols.

If recommended specifications meet your requirements, use these code numbers to order.
* The [J and <> symbols in the tables above have the following meanings:

>—A (2-phase sinusoidal signals) -1

<>—B (2-phase square wave signals + reset input) )

{>—C (2-phase sinusoidal signals + 2-phase square wave signals) : [(1-3

<>—D (1Vp-p differential) -4
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Separate Type ST Series
Sinusoidal signal & Square-Wave Signal Output
Scale Unit (Compact Type)

STA6-EZA cioss scae e
[

Features

* Includes an automatic adjusting function for the signal (EZA function) at the push of a button.

* Detector head mounting and signal adjustment possible without oscilloscope or PC.

* A setup indicator for checking signal strength is included.

o |/F circuit integrated in connector shell reduces volume to 60% compared to conventional interface.

* The thickness of the detector head is only 7.5 mm. The metal tape scale type has a mounting surface area of 12.5 by 9.325
mm, allowing use in applications where a space-saving design is important.

Specifications
Item Code ST46-EZA
Detection method Reflective photoelectric linear encoder
Scale specifications Grating pitch: 20um, Material: glass
Main scale grating pitch 20um
Output signal Type B:_ 2-phase square wave signals, reference point pulse, external reset input
Type C: 2-phase square wave signals, reference point pulse, 2-phase sinusoidal signals
Effective range 10 to 3000mm
Eﬁective range 10 to 300mm: +1pm
Accuracy (20°C) Effective range 350 to 500mm: £2um

Effective range 600 to 1000mm: +£3um
Effective range 1100 to 3000mm: £3um/m

Thermal expansion coefficient ~8x106/K

With scale reference point

Scale reference point (50mm pitch, 10 to 80mm: Center point)

Maximum response speed 2.6m/s (at sine wave amplitude -3dB)
Power supply voltage 5VDC+5%

Maximum current consumption 250mA

Operating temperature/humidity 0 to 40°C, 20 to 80%RH (no condensation)
Storage temperature/humidity -20 to 60°C, 20 to 80%RH (no condensation)

System Configuration

Main scale

Output connector (included)

| | Feedback cable

Controller

To be supplied by customer (feedbgck cable/controller)

Mitutoyo




Output specification : Output signal waveform and specification

. (CTOﬂneBC)tOI' pln assignment (Apﬁ“(cjazlf connector . Z-phase square wave Signa|5
ype include Tybe B o
) 45 HDAB-I5S TypeB) ,, J L---vm

Pin No. Signal Pin No. Signal — ‘

1,2 0V (GND) 10 | PA (main signal pulse_Normal phase) PA 1 [

3,4 +5V (Vco) 11 | PA (main signal pulse_Reverse phase) PR ”
5 Reset input AL (anode) | 12 | PB (main signal pulse_Normal phase) J_L 2
6 | Resetinput AL (cathode) | 13 | PB (main signal pulse_Reverse phase) — K
7 NC 14 | PZ (reference point pulse_Reverse phase) P8 J I_ \_I 5
8 | PZ (reference point pulse_Normal phase) | 15 FG i ‘é
9 ALM (alarm) =

— 4 j’ Vo = 2.5V (min) 2

* Connector pin assignment 8 ‘ Vo= 0.5V (max) 5

(Type Q) Applicable connector 7 ta: Edge interval, resolution 3
e
9 15 - Loxl.4mm

Pin No. Signal Pin No. Signal * 2-phase sinusoidal signals, 2-phase square wave signals

1,2 0V (GND) 10 |PA (main signal pulse_Normal phase) (Type Q)

3,4 +5V (Vo) 11 [PA (main signal pulse_Reverse phase)

5 | Phase A (sinusoidal signal) | 12 |PB (main signal pulse_Normal phase) /\
6 | Phase B (sinusoidal signal) | 13 |PB (main signal pulse_Reverse phase) Phase A ‘ 1 Vi £
7 Vref (=Vec/2) 14 |PZ (reference point pulse_Reverse phase) \/ !
8 |PZ (reference point pulse_Normal phase)| 15 FG | !
9 ALM (alarm) Outputsignel pich 20pm,
Phase B 3 / \ Ve £
* Application program (Option, Part No.06AEF800) . 3
. Phase difference 9O°1 i Vpp=2v Voc=V ref. (Vee/2 = 2.5V)
C?‘nnector cpndt_rol unit (yp)
as setup Indicator - Vo
3 I
SETUP B ‘ ----Vou
&l D PA {

_~RAENE = L) L] L
LI

ol o PR
. e B J
2| till o[BS
NC side AL HIEE
T fol Detector head
Von = 2.5V (min.)
™ Micro UsB 72 j/—l_ Vou= 0.5V (max)
Connector shell o ‘ t+: Edge interval, resolution
) - Pz
Z- phase pu\se width
8+0.4mm

%r:

=

PR —

= )
[ S 1T 1 S _
[ T T ] : i

Signal strength checking and parameter setup can
be performed on a PC (PC to be prepared by customer)




o There is an extensive selection of specifications for the
ST46-EZA.
» Choose the appropriate numbers and letters below

S I - M h d according to specification required.

e eCtlon et O If standard specifications (recommended items marked
with @ symbol below) meet your requirements, please
order using the code numbers shown on pages 19 - 20.

Specification

(Glass Scale Type)
How to read the code

ST46-EZAQ- [ |

e

A

« A ?
2
A Signal output Special codes
@ Code Details Code Details
,% — B |Square wave signal + external reset input @None| Standard slelectionl ;pec_ification
o C | Sinusoidal signal + Square wave signal /A Special specification
@©
g : Head cable length
3 Effective range o ot
Effective Effective Effective OA 1m (standard)
Code range (mm) Code range (mm) Code range (mm) B 0.5m
0010 10 0450 450 1600 1600 C 2m
0025 25 0500 500 1700 | 1700 7 Special length specification
0050 50 0600 600 1800 1800 (max. 2.5m)
0075 75 0700 700 2000 2000
0080 | 80 | 0800 | 800 [ 2200 | 2200 Alarm output .
= 0100 100 0900 900 2400 2400 Code Details
0150 150 1000 1000 2500 2500 — @S .Ala.rm signal
0200 200 1100 1100 2600 2600 H High impedance
0250 250 1200 1200 2800 2800 . .
0300 | 300 | 1300 | 1300 | 3000 | 3000 Direction .
0350 350 1400 1400 Code Details
0400 400 1500 1500 — ( Normal
Note: For the standard specification, the indicated effective range 2 Reverse
depends on the product code.
Example of standard specification When the direction is normal, the sinusoidal signal, the 2-phase square wave output

Effective range 10mm: ST46EZA1-0010

Effective range 250mm: STA6EZAL-0250 signal (Phase A, Phase B) and the reference point signal waveform are as shown below.

Traveling direction of detector head  Scale track
LS

Reference point/ Scale shape

Code| Details (Effective range) Details - Cross-section (Effective range) [
@A |50mm pitch (100 to 3000mm)| Glass, separate: t4.8 x w22 (100 to 3000mm) Reference point mark !
@B | Center point (10 to 80mm) | Glass, separate: t2.8 x w8 (10 to 80mm)
@C | Center point (10 to 80mm) |With aluminum base: t5.1 x w23 (10 to 80mm) /\
7 | Special position specification | Special shape Phase A \/ \ Voc £
Resolution / Minimum edge interval | Qutputsigne pich 20u1
Code Resolution Minimum edge interval Maxm;:r;ergsponse 3
A T00 s 250 s Phase B \/ \ Voc =
B 200 ns 225 mm/s s
C el 400 ns 112 mm/s : Lo
E ?88 ns 9(5)8 mﬁ E’Tf;?je difference 90, | Vpp=2v Vo=V ref. (Vee/2 = 2.5V)
[ 01 um 200 ns 450 mm/s Vo
G T 400 ns 225 mm/s PAJ L
H 800 ns 112 mm/s Vo
L J 100 ns 2600 mm/s _ ‘
K 200 ns 2250 mm/s P, -| |V
L 05pm 400 s 1125 ms
M 800 ns 562 mm/s PB
N 100 ns 2600 mm/s
P 9 200 ns 2600 mm/s %
Q " 400ns 2250 mm/s
R 800 ns 1125 mm/s td
S 100 ns 2600 mm/s
T 200 ns 2600 mm/s .
U SLm 400 s 2600 mms 07 Vou = 2.5V (min.
v 800 ns 2600 mm/s ‘ Vo= 0.5V (max)

ta: Edge interval, resolut

Mitutoyo e




(Glass Scale Type)

ST46-EZA Scale unit mounting dimensions

o Effective range 10 to 80mm (No aluminum base) o Effective range 10 to 80mm (With aluminum base) Unit

2xM2.5, depth 3 §

—

[

C wy

— ¥ =

2xM2.5, depth 3 ~ [
s| = 14.4:01 o

. . 26+02 0| o = >
— = 2 o 75 (18 o
D

N - 121201 26:02 [70.05]A} -

— | @ 2xM2.5, depth 3 - o

30 5 (18 2002, TS (/10.02[G] g

0.2:02

s B ‘E

(8] E L
i S
i
i

g i

26202

4

2xM2.5, depth 3

23

3.3:02

8.5:02

"r— | <) I

/ 2? L3 La 5.1
‘[ Effective range Li m% m - Effective range L ] ‘ G: Machine guideway
| Overall length L oo H0.07] G: Machine guideway Overall length L2 ]0.02]
\ 2XRLTS //10.02]G] Adhesive application se(tion{ 2xR2.75 7]0.02]6]
- Use silicon-based adhesive — T
| \ j HH PE [//10.02/100 KE441 ; / FE
k\ Hﬂ.-e TS 3 2 ? k ,_,—ﬁrm'a SN 3
g—|lis ¥ i STk 5 F
N = Ll Q] ™ j - == Eﬂb Scale drawing 28)_,
5 I
s/ | I ECE
25
63 0.02/100 H
[G1002100] 5 || o4
‘Ilmﬂ ) )
M Cg - QH{IHHI Scale mounting diagram,
s ‘—-‘ recommended method (Scale = 2/1)

Dimensions of scale units

* 10 to 80mm (No aluminum base) ¢ 10 to 80 mm (With aluminum base)
Effective range| Overall length Effective range| Overall length L3 La
Order No. Code L1 (mm) g L (mm)g Order No. Code Lt (mm) 9 L (mm)g (mm) (mm)

579-665-12 STAG6EZAB-10B 10 30 579-665-13 STA6EZAB-10C 10 30 15 7.5
579-666-12 STA6EZAB-25B 25 45 579-666-13 ST46EZAB-25C 25 45 25 10
579-667-12 STA6EZAB-50B 50 70 579-667-13 STA6EZAB-50C 50 70 40 15
579-668-12 STA6EZAB-75B 75 90 579-668-13 ST46EZAB-75C 75 90 60 15
579-669-12 STA6EZAB-80B 80 100 579-669-13 ST46EZAB-80C 80 100 70 15
579-665-22 STA6EZAC-10B 10 30 579-665-23 STA6EZAC-10C 10 30 15 7.5
579-666-22 STA6EZAC-25B 25 45 579-666-23 ST46EZAC-25C 25 45 25 10
579-667-22 STA6EZAC-50B 50 70 579-667-23 ST46EZAC-50C 50 70 40 15
579-668-22 STA6EZAC-75B 75 90 579-668-23 STA6EZAC-75C 75 90 60 15
579-669-22 STA6EZAC-80B 80 100 579-669-23 ST46EZAC-80C 80 100 70 15




o Effective range 100 to 3000mm

2xM2.5, depth 3

‘ i ‘ Unit: mm
[E2 A== } B
26202 m% g
Overall length L2 © 14.1:01
(20) Effective range Li (20 75 T (1.8
3D 2xM2.5, depth 3 2;002 [/10.05[A] o
5 S - 4
= - ¥ v Al
‘é‘ !’ ‘ | I o SI ) ! o.oz
p EEAEEN i g |
| ¢ Ble deTe— 4
§ : Mounting pitch L3 Mounting pitch L3 &
‘ 2R275 48
‘ [A]
7]0.02]
L //10.02]G]
s 1J: s
ot 25 15 u 04 ) 05/ 25 15_|| 04
E— 35 35
Dimensions of scale units
Effective range Overall length Scale fixing pitch | Scale retaining spring | Scale retaining spring
Order No.* Code* L1 L E A B
(mm) (mm) (mm) (pcs.) (pcs.)
579-670-L 11 ST46EZA<>- 100A 100 140 50 2
579-671-{ 11 ST46EZA<>- 150A 150 190 75 2
579-672- 11 ST46EZA<>- 200A 200 240 100 2
579-673-L 11 ST46EZA>- 250A 250 290 60 4
579-674-{ 11 ST46EZA<>- 300A 300 340 75 4
579-675- 11 ST46EZA<>- 350A 350 390 85 4
579-676-[ 11 ST46EZA>- 400A 400 440 100 4
579-677- 11 ST46EZA>- 450A 450 490 75 6
579-678-{ 11 ST46EZA<>- 500A 500 540 80 6
579-679-{ 11 ST46EZA>- 600A 600 640 100 6
579-680-_11 ST46EZA>- 700A 700 740 85 8
579-681- 11 ST46EZA<>- 800A 800 840 100 8
579-682- 11 ST46EZA<>- 900A 900 940 90 10
579-683- 11 ST46EZA<>-1000A 1000 1040 100 10
579-684-_11 ST46EZA<>-1100A 1100 1140 90 1 12
579-685- 11 ST46EZA<>-1200A 1200 1240 100 12
579-686-_11 ST46EZA<>-1300A 1300 1340 130 10
579-687-_11 ST46EZA>-1400A 1400 1440 100 14
579-688-[ 11 ST46EZA<>-1500A 1500 1540 125 12
579-689- 11 ST46EZA<>-1600A 1600 1640 100 16
579-690-[ 11 ST46EZA<>-1700A 1700 1740 120 14
579-691-[ 11 ST46EZA<>-1800A 1800 1840 100 18
579-692{ 11 ST46EZA<>-2000A 2000 2040 100 20
579-693-L 11 ST46EZA>-2200A 2200 2240 100 22
579-694-[ 11 ST46EZA<>-2400A 2400 2440 100 24
579-6951 11 ST46EZA<>-2500A 2500 2540 95 26
579-696- 11 ST46EZA<>-2600A 2600 2640 100 26
579-697-[ 11 ST46EZA>-2800A 2800 2840 100 28
579-698- 11 ST46EZA<>-3000A 3000 3040 100 30

* The above code numbers are for recommended items marked with @ symbol. If recommended specifications meet your requirements, please use these code numbers to order.
<> — B (2-phase square wave signals + external reset input): (1
> — C(2-phase square wave signals + 2-phase sinusoidal signals): (12

Mitutoyo




Separate Type ST Series

Sinusoidal signal & Square-Wave Signal Output
Scale Unit (Compact Type)

STA6-EZA vetairepe scoteyoe

8
=
— e L
@8 [ 9 3
. | o [<%
' =)
Double-end mounting design i | %
—— 5 c
i![ &
4 -
et
[ q RiRuime
Double-sided tape mounting design
Features

* Includes an automatic adjusting function for the signal (EZA function) at the push of a button.

* Detector head mounting and signal adjustment possible without oscilloscope or PC.

* A setup indicator for checking signal strength is included.

o |/F circuit integrated in connector shell reduces volume to 60% compared to conventional interface.

* The thickness of the detector head is only 7.5 mm. The metal tape scale type has a mounting surface area of 12.5 by 9.325
mm, allowing use in applications where a space-saving design is important.

SPECIFICATIONS

Model ST46-EZA

Detection method Reflective photoelectlic linear encoder

Scale type Metal tape

Main scale grating pitch 20um

Output signal Type B: 2-phase square wave signals, reference point pulse, external reset input.
Type C: 2-phase square wave signals, reference point pulse, 2-phase sinusoidal signals.

Effective range 10 to 3000mm
Egective range 10 to 1000mm: +5pm

0 =

Accuray (20°C) ET hic;ggv[eagcgc%galeg;gliz(s)(t)g mmvidt?glr?clgl]es. For double-end mounting designs, perform
point-to-point correction after ensuring the metal tape is tensioned correctly.)

Maximum response speed 2.6m/s (With sinusoidal signal amplitude of -3dB)

Scale reference point 50mm pitch, 10 to 80mm: Center point

Power supply voltage 5VDC£5%

Operating temperature/ humidity range 0 to 40°C, RH 20 to 80% (no condensation)

Storage temperature/ humidity range -20 to 60°C, RH 20 to 80% (no condensation)

System Configuration

Main scale

Output connector (included)

| | Feedback cable

Controller

To be supplied by customer (feedbgck cable/controller)

17




Output specification : Output signal waveform and specification

¢ Connector pln assignment Applicable connector . Z-phase square wave Signa|5
(Type B) (included) Tvpe B - \Vow
[ L Hoagass MeeB) o 1 [ 1] L---vm
Pin No. Signal Pin No. Signal — ‘
1,2 0V (GND) 10 | PA (main signal pulse_Normal phase) PA 1 [
3,4 +5V (Vo) 11 | PA (main signal pulse_Reverse phase) bR
5 Reset input AL (anode) | 12 | PB (main signal pulse_Normal phase) J_L
6 | Resetinput AL (cathode) | 13 | PB (main signal pulse_Reverse phase) —
7 NC 14 | PZ (reference point pulse_Reverse phase) P8 J I_ \_r
8 | PZ reference point pulse_Normal phase) | 15 FG td
9 m(alarm) j/_l— Vo= 25V (min)
. ) pz OH =/, min.
o Connector pin assignment 8 ‘ Vo = 0.5V (max)
(Type Q) Applicable connector 5 ta: Edge interval, resolution
4 (included) Z-phase pulse width
5 9 1 HDAB-155 0.8+0.4mm
wvy
& Pin No. Signal Pin No. Signal * 2-phase sinusoidal signals, 2-phase square wave signals
§ 1,2 0V (GND) 10 [PA (main signal pulse_Normal phase) (Type C)
= 3,4 +5V (Vo) 11 [PA (main signal pulse_Reverse phase)
© 5 | Phase A (sinusoidal signal) | 12 |PB (main signal pulse_Normal phase) /\
s 6 | Phase B (sinusoidal signal) | 13 |PB (main signal pulse_Reverse phase) Phase A ‘ 1 Vi £
3 7 Vref (=Vec/2) 14 |PZ (reference point pulse_Reverse phase) \/ !
8 |PZ (reference point pulse_Normal phase)| 15 FG | !
9 ALM (alarm) | Outputsignal ich 204,
Phase B 3 / Vic £
* Application program (Option, Part No.06AEF800) S \
Connector control unit (PThaje e 0 | Vpp=2v Voc=V ref. (Vec/2 = 2.5V)
has setup indicator ¥ y
=== VOH
SETUP PAJ L__AVOL

/

ELAL[AI]?M—F P8
L[

NC side 4l

Detector head

[O) td
N~ j/_‘ Vor = 2.5V (min.)
Connector shell Micro UsB P Vou = 0.5V (max.)

[ A _ o ta: Edge interval, resolution
| \ Pz
! ! 7- phase pu\se width
! ! 8+0.4mm
1 1
1 1
1 1
. e — |
1 - + 1
1 B 1
: ST '
1 — - —— 1
1 i [ — ;‘ 1
1 1
1 el 1
1 s oA I
! — 1
I —— I
|| s T " . ; ==
1 1
: Signal strength checking and parameter setup can :
: be performed on a PC (PC to be prepared by customer) :

Mitutoyo




o There is an extensive selection of specifications for the
ST46-EZA.

» Choose the appropriate numbers and letters below
according to specification required.
If standard specifications (recommended items marked
with @ symbol below) meet your requirements, please
order using the code numbers shown on pages 19 - 20.

Specification

Selection Method

(Metal Tape Scale Type)
How to read the code

ST46-EZAQ -

HEEORERNN

A A A A A
Signal output Special codes
Code Details Code Details
— B |Square wave signal + external reset input @None| Standard ;election ;pec?fication
C Sinusoidal signal + Square wave signal Z Special specification
: Head cable length
Effective range o Tongth
Effective Effective Effective @A 1m (standard) n
Code range (mm) Code range (mm) Code range (mm) B 0.5m '%
0010 10 0450 450 1600 1600 C 2m 2
0025 25 0500 500 1700 1700 Special length specification 4
0050 50 0600 600 1800 1800 (max. 2.5m) E:
0075 75 0700 700 2000 2000 [}
0080 | 80 | 0800 | 800 | 2200 | 2200 Alarm output . d
= 0100 100 0900 900 2400 2400 Code Details =
0150 150 1000 1000 2500 2500 — (D lAIall’m signal @
0200 200 1100 1100 2600 2600 H High impedance
0250 250 1200 1200 2800 2800 . .
0300 | 300 | 1300 | 1300 | 3000 | 3000 Direction .
0350 350 1400 1400 Code Details
0400 400 1500 1500 — [ J Normal
Note: For the standard specification, the indicated effective range 2 Reverse

depends on the product code.

Example of standard specification

When the direction is normal, the sinusoidal signal, the 2-phase square wave output

Effective range 10mm: STAGEZAL 0010 signal (Phase A, Phase B) and the reference point signal waveform are as shown below.

Effective range 250mm: ST46EZA[1-0250

Reference point/ Scale shape

Traveling direction of detector head

Scale track
P

Code|  Details (Effective range) Details - Cross-section (Effective range) |
D | somm pich 500 to 3000mm) |16 2be el doublerd mountng Reference pont mark,
£ Center point (10 to 80mm) | Metal Tape Scale Double-sided tape
50mm pitch (100 to 3000mm) | mounting: t0.2 x w13 (10 to 3000mm) /\
7 | Special position specification |Special shape Phase A \/ w‘ Voc £
Resolution / Minimum edge interval | Qutputsgnlpitch 20,

Code Resolution Minimum edge interval Mamm;lrr)zergsponse 3
A 100ns 250 mms Phase B \/ \ Voc =
B 005 um 200 ns 225 mmis .
< l 00 L2 Phase difference 90°! ! :
D 800 ns 56 mm/s o) . ! Vpp=2v Vo=V ref. (Vcc/2 5 2.5V)
E 100 ns 900 mm/s

o o 200 ns 450 mm/s " J I_I I_I [ Vo
G ’ 400 ns 225 mm/s VoL
H 800 ns 112 mm/s —'| l_l _I |'
J 100 ns 2600 mm/s P
K 200 ns 2250 mm/s
L 0.5 pm 400 ns 1125 mm/s & —I_I_LJ_L
M 800 ns 562 mm/s —
N 100 ns 2600 mm/s B J |
P 1 200 ns 2600 mm/s td
Q b 400 ns 2250 mmls
R 800 ns 1125 mmss . j/_‘ Vou = 2.5V (min)
S 100 ns 2600 mm/s Vou= 0.5V (max.)
T 5/1im 200 ns 2600 mm/s ﬁ_‘ ‘ ta: Edge interval, resolut
U 400 ns 2600 mm/s
V 800 ns 2600 mm/s Z-phase pulse width

0.8+0.4mm




(Metal Tape Scale Type)

* Double-end mounting design (effective range 500 to 1000mm) Unit: mm
65)_ 190 4602 (100£0.2) Xn 03 405502, 20:02, (115
Fixed block (33) 538 1(13), 6.5 Tension block A
0. | - ﬁ I fl L il L mm_m e
< il pysal; 7 il \ /AL i T N | o = l
ﬂﬁ—' i w, 1l LT = (]
o6.4 i 5 A
2XM2.5Depth3 /" |_ 2602 | A //10.096G]
® Scale holder A length L« 65 ]0.05/1000]
© Scale length Ls 25 G:Machine Guide
> T 4 A\\LT 0| o
R 2Xg3.4 Cutting Ak AES ’[
29 6.5 Depth of counterbore 3.5 2X@3.4 Cut 52.5
Fied block mounting @menswons L 30 Tension block A mounting dimensions 7(15—4)‘1 5
" B Output position of scale origin signal « h __[15, |1.5+0
& J7[04G] S0mm pitch 2M2.5 Depth 3 ‘ Zbxoz [77T0.05[ 8] X 2 0.
3 h = ] S
= ol I L I i e i il o | = w 1ol s
2 “E[ﬂl ’@@\ ‘ . y— ===l P— : o z = S |F FJ:—j
g = 7 ‘[t »
% 69) Effective length L1 *° (74) 08) 59
3 Total length Ls Cross-section X-X'
A
2XR2.75 )
[
= —‘ /4 ~
Nl =
s/ | Lk
25
63
Dimensions of scale units
Effective range Scale Overall length Scale length Scale holder A length
Order No. Code L1 (mm) L2 (mm) L3 (mm) L4 (mm) 0
579-678{ 14 ST46EZA<>- 500D 500 642 590 546 5
579-679 14 ST46EZA<>- 600D 600 742 690 646 6
579-680{ 14 ST46EZA>- 700D 700 842 790 746 7
579-681 14 ST46EZA<>- 800D 800 942 890 846 8
579-682 14 ST46EZA<>- 900D 900 1042 990 946 9
579-683 14 ST46EZA<>-1000D 1000 1142 1090 1046 10

* The above code numbers are for recommended items marked with symbol. If recommended specifications meet your requirements, please use these code numbers to order.
> — B (2-phase square wave signals + external reset input): []—1
> — C (2-phase square wave signals + 2-phase sinusoidal signals): []—2

Mitutoyo




* Double-end mounting design (effective range 1100 to 3000mm)

Unit: mm
(5. 1920 460 (100%0.2) Xn =03 405402 _ 20405, (11.5)
. 44 20, 44 - -
@ (33 E 33) - ((3)3) (13), (65 165 G:Machine quidewa
2 ™ | (5.9)
| — Il MM Fl‘-o
= Lol T Lo T | n 24
7 e ‘ ! T T L < ~
064 A = ::%
Jj0.05[G] e
3 85 Ol085/M000 +—H——
N m
T 2X@3.4 Cutting /¢ d ¢E = gl & 2438)&
et block 29_ 96.5 Depth of counterbore 3.5 2xp34 | 525 — Middle-fived block mounting dimensions
IXed DIock mounting dimensions
o ui\xsgti:r?; S{r:‘(ené;t::j dn:‘nenswons 1000Xm Scale holder Alength Le Tension block A mounting dimensions
‘Qutput positon of scale 01ign
50mm pitch ¢ 966 5) 24 | (5) 2XM25depth3 Scale holder A (14)
Middle-fixed block n 30 o 5 11.5+02
s AL S P 3| 12 g
SEERCO= —Heel——f-ferr+ e I EmE SEEI
—|9 hid ) i X ) | u{%u / n ﬂ'l i @ — [ - - < 5
a 3 X 13 2
(68) = Effective range L o (74) 06} 159 =
Overall length Lo Cross-section X-X' ]
©
<
o
(7]
wv

Dimensions of scale units

Order No. e Effeﬁhgﬁ rrna)nge Scale (L)Zv(er;?rg])length Scable(rlsrr%%th Scale h&l(gﬁ]r rﬁ) length - o
579-684{ 14 ST46EZA<>-1100D 1100 1242 1190 146 1 1"
579-685{ 14 ST46EZA<>-1200D 1200 1342 1290 246 1 12
579-686{ 14 ST46EZA<>-1300D 1300 1442 1390 346 1 13
579-687{ 14 ST46EZA<>-1400D 1400 1542 1490 446 1 14
579-688{ 14 ST46EZA<>-1500D 1500 1642 1590 546 1 15
579-689{ 14 ST46EZA<>-1600D 1600 1742 1690 646 1 16
579-690{ 14 ST46EZA<>-1700D 1700 1842 1790 746 1 17
579-691{ 14 ST46EZA<>-1800D 1800 1942 1890 846 1 18
579-692{ 14 ST46EZA<>-2000D 2000 2142 2090 1046 1 20
579-693{ 4 ST46EZA<>-2200D 2200 2342 2290 246 2 22
579-694{ 14 ST46EZA<>-2400D 2400 2542 2490 446 2 24
579-695{ 14 ST46EZA<>-2500D 2500 2642 2590 546 2 25
579-6961 4 ST46EZA<>-2600D 2600 2742 2690 646 2 26
579-697{ 14 ST46EZA<>-2800D 2800 2942 2890 846 2 28
579-698{ 14 ST46EZA<>-3000D 3000 3142 3090 1046 2 30

* The above code numbers are for recommended items marked with symbol. If recommended specifications meet your requirements, please use these code numbers to order.
— B (2-phase square wave signals + external reset input): (] —1
> — C (2-phase square wave signals + 2-phase sinusoidal signals): []—2
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* Double-sided tape mounting design

Unit: mm
[~ L
2XM2.5 Depth 3 2602 LUE Vi 005‘6‘
*The output position of the scale origin signal is only the center point, if the effective length of the scale is less than 75mm. 10.05/1000]
Scale length Ls 0.05[A] 0325
tnd s *Qutput position of scale origin signals 30 X end . 75‘ s 145
el | S0mmopitch  2XM25 Depth3 [ 260z N Sl e b |
MﬂWii ) ' —] ﬂ’%%‘ﬂ L ) ¥ B e 8 o A 2[ ﬂ
10| i u 110 End cap
30 ) “ 30 0.2 (tape scale)
(50) Effective range Li (50 e IR R
| Overall length L *«723&2&'2_“ Ged apd)
2XRLT m Cross-section X-X'
~— EE
Dimensions of scale units
Order No. ol EffeSys} rrna)nge Scale (L)Zv?r?rg])length Sci\le( rIre"r;gth
579-665{ 5 ST46EZA- 10E 10 110 70
579-6661 |5 ST46EZA>- 25E 25 125 85
579-667{ 5 ST46EZA>- 50E 50 150 110
579-6681 5 ST46EZA>- 75E 75 175 135
579-670{ 5 ST46EZA<>- 100E 100 200 160
579-671{ 5 ST46EZA<>- 150E 150 250 210
579-672{ 5 ST46EZA>- 200E 200 300 260
579-673{ 5 ST46EZA<>- 250E 250 350 310
579-674{ 5 ST46EZA<>- 300E 300 400 360
579-675{ 5 ST46EZA<>- 350E 350 450 410
579-676{ 5 ST46EZA<>- 400E 400 500 460
579-677{ 5 ST46EZA>- 450E 450 550 510
579-678{ 5 ST46EZA<>- 500E 500 600 560
579-679{ 5 ST46EZA<>- 600E 600 700 660
579-680- 5 ST46EZA<>- 700E 700 800 760
579-681{ 5 ST46EZA<>- 800E 800 900 860
579-682{ 5 ST46EZA<>- 900E 900 1000 960
579-683{ 5 ST46EZA<>-1000E 1000 1100 1060
579-6841 5 ST46EZA<>-1100E 1100 1200 1160
579-685{ 15 ST46EZA<>-1200E 1200 1300 1260
579-686- |5 ST46EZA<>-1300E 1300 1400 1360
579-687 15 ST46EZA<>-1400E 1400 1500 1460
579-688{ 15 ST46EZA<>-1500E 1500 1600 1560
579-689-{ 5 ST46EZA<>-1600E 1600 1700 1660
579-690{ 15 ST46EZA<>-1700E 1700 1800 1760
579-691{ 5 ST46EZA<>-1800E 1800 1900 1860
579-692{ 5 ST46EZA<>-2000E 2000 2100 2060
579-693{ 5 ST46EZA<>-2200E 2200 2300 2260
579-694{ 5 ST46EZA<>-2400E 2400 2500 2460
579-695{ 5 ST46EZA<>-2500E 2500 2600 2560
579-6961 15 ST46EZA<>-2600E 2600 2700 2660
579-697{ 5 ST46EZA<>-2800E 2800 2900 2860
579-6981 15 ST46EZA<>-3000E 3000 3100 3060

* The above code numbers are for recommended items marked with symbol. If recommended specifications meet your requirements, please use these code numbers to order.
<> — B (2-phase square wave signals + external reset input): []—1
<> — C (2-phase square wave signals + 2-phase sinusoidal signals): [] 2
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Assembly Type AT Series
1Vpp Differential Signal Output Type Scale Unit

AT402E

Features

| o . I LF

=

Lo e

¢ |deal for machine tools for heavy cutting as well as linear motors.
* Has multi-point elastic fixing for excellent vibration resistance (200m/s?),shock resistance (400m/s?),

and temperature characteristics.

* The adoption of the Absolute Interval Code has enabled a simplified, low-cost ABS system.

Specifications
[tem Code AT402E-A Type AT402E-B Type AT402E-C Type
Cable configuration 3m single wire 3m European CNC manufacturers' specification 3m FANUC LTD. specification
Detection method Photoelectric linear encoder
Base p(t)é:ﬂggrg{uerfgﬁggggsdue to Midpoint of the screws used for rigid fixing near the midpoint of the effective range.
Effective range 140 to 3040mm
Output signal Signal: 1Vpp differential Sinusoidal signal, differential reference point pulse: Absolute Interval Code compatible
Signal output pitch 20pm

Maximum response speed

120m/min (with Sinusoidal signal amplitude of -3db)

Accuracy (20°C)

Effective range 140 to 540mm @ £2um
Effective range 640 to 940mm  : +3um
Effective range 1040 to 3040mm : +3um/m

Thermal expansion coefficient

~8x10°/K

Operating temperature/humidity

0to 45°C 20 to 80% RH (no condensation)

Storage temperature/humidity

-20 to 70°C 20 to 80% RH (no condensation)

Vibration resistance 200m/s” (55 to 2000Hz)
Shock resistance 400m/s* (half-sine 11ms)
Power supply voltage 5VDC+5%
Maximum current consumption 120mA
Maximum sliding force AN

Air supply hole

With air supply hole (end of scale frame/detector head)

Note 1: For details regarding the applicable system, please consult with the individual manufacturer.

Cable configuration

v/ Mitutoyo WY

[ kD] 2 ] |

|~ m—

Signal conversion adapter
(Optional accessories)

- ° - Signal cable Ass'y — — -'

- I
? PSU-400EA o
T e ;
tﬂ ﬂ Y Signal cable Type A _
\ Signal cable Type B PSU-400EV
Signal cable Type C ) )

\ B B B B B TIP: Signal cable Type B is connectable.
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Interface Unit (Optional accessories)
Signal Conversion Adapter

PSU-400E

PSU-400EA

PSU-400EV

Features -

o The PSU-400E series interface unit converts the 1Vp-p differential signal output by AT402E, so that NC feedback systems or
measurement control devices can be used with linear scales in order to achieve highly accurate positioning.

* PSU-400EA interface unit converts the 1Vp-p differential signal output by AT402E to the 11pA differential signal.

o PSU-400EV interface unit splits the 1Vp-p differential signal output by AT402E into a minimum of 20 and a maximum of 4000
divisions, and converts the signal to a square wave.

Specifications
Order No. 539-008 539-009
Items PSU-400EA PSU-400EV
Input signal 1Vpp differential Sinusoidal signal (AT402E)
Output signal 11pA sine wave signal TTL signal (RS422)
Output signal: TTL X5 (Tum), TTL X10 (0.5um), TTL X20 (0.25um),
L o — TTL X25 (0.2pm), TTL X50 (0.1um), TTL X100 (0.05um),
e e fesel g TTL X250 (0.1pm), TTL X500 (0.01pm), TTL X1000 (0.005¢m)
Minimum edge intervals — 62.5,125,250,500,1000,2000 [ns]
Maximum current consumption 60mA 130mA
Power supply DC5V£5%
Storage temperature -20 to 70°C_ 20 to 80%RH
Operating temperature 010 50°C 20 to 80%RH
External dimension 80(W)x40(D)x20(H)
Simple error display Error display
Status LED (without error output) (with error output)
. It depends on number of interpolation and minimum edge intervals
Response speed 120m/min (100kHz) (Max. 100kH2)

TIP: Signal cable Type B is connectable.

(2)
150 /
} Q‘ ‘

()
/ 150
=l

iVar]

71 3)
No. Name
(1) INPUT connector Connector for connecting with Linear Scale AT402E
) OUTPUT connector Connector for connecting with external device
3) ALM lamp Lights red when alarming (Normally lights green)
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Pin assignment
(1) Signal cable A (single wire specification)

Output signal waveform

Signal period A =20pm = 360°

Wire color Signal Wire color Signal m V\ >
White +5V Yellow Phase XB Phase A ‘ ‘ ‘ Vref S
Black GND Green Phase Z M M A% il
Brown Phase A Blue Phase XZ | 1 1 1
Red Phase XA Shield FG } 3 } !
Orange Phase B /\ /\ /ﬁ r
Note 1: Ground the shield to the earth bar Phase XA ‘ \/ :»\/ Vref 3

12-pin Type Connector without locking ring

(2) Signal cable B (European CNC manufacturer's specification)

Pin Signal Pin Signal ! :
2,12 +5V 1 Phase XB N\ > -
10,11 GND 3 Phase Z bhase 90 4 10° b 3 : %
5 Phase A 4 Phase XZ —== ! ! =
6 Phase XA Shell FG e 3 /\ /ﬁ> I =
8 Phase B 79 Not used Phase XB . ! : Vief 'g:
N 3 B
; - | | | =
(3) Signal cable C (FANUC LTD. specification) 180°290° | E
12-pin Type Connector ! B ! ﬁ
Pin Signal Pin Signal 1 =
! Vref <
12 5V 8 Phase XB Phase Z | ¢z
34 GND 9 Phase Z }
5 Phase A 10 Phase XZ Phase XZ 3 Vief rug
6 Phase XA 11, shell FG w P
7 Phase B 12 Not used
Note 1: Connector used: RM15WTP-12P Vref = 2.5+0.5V
Note 2: Applicable connector: RM15WTR-12S nominai A = 100%
(Hirose Electric or equivalent product)
(4) When connecting with PSU-400EA T -
Pin Cable color Signal
1 White A+ I A 0 7-16pApp
2 Black IA-
3 Brown +5V LN N ]
4 Red GND I R R I O L e
5 Orange 1B+
; 6 Yellow B-
- 0 -
== “I ? 7 Green [Z+ I8 T-16uApp
% 72 8 Blue 2 2NV 2 EANE
A 9 Pink F.G. (shell)
[Z o 2-8.50A
(5) When connecting with PSU-400EV
" Pin Cable color Signal r- T i .
P 1 Blue PB
',""'1: *u* 2 Brown +5V Ao
L
Q' 2 . 3 Purple Pz
ae was 4 Grey Pz
5 Orange PA L= N N
6 Yellow PA
% 7 Pink H
i 0
=N 1 8 Green PB B
[‘s 3 9 - Not used Phase Z pulse width: 20pm
10 Red GND
11 Black GND [ I
12 White +5V
Z o

Phase B /\




AT402E scale unit mounting dimensions

Maximum effective length Ls=Lo+10

[R ] Surface of aluminum frame (Effective range Lo)
/104G ] L= (Ly/2) +65
—[0.05/500 | P100xn
35 P100:02 6 (hole), through hole (Aluminum frame)
© /l /l
e ] [ ] i [ ] o & i [ ] [ ]
/i /i
X—o— z g u /é // m
] ﬂ T /s /s I ‘“B’
Mikutoyo @,ﬁ’@w’f// Il I [——u A <
/i /]
N JA _— =NINEEN| JA @ FiN @
[B— A 74§ @7@%%& direction __ M| N4 ) l l T
' =] o chn ’ - ch o )
\ \ 25 | 40102 <
(Detector head) 90 (19
192 Effective range Lo \o7, through hole
§ : Overall length Li=Lo+119
A Tl [l (e
'<?_ 519102 10 519106 =106 2Pn=10+0.02xn Absolute Interval Code Elastically secured portion
) ZP=20{ZP=20|7P=20{ZP=20 ZP=20 2xM5, depth 5 mg M5x0.8, length 25
o .
= [P+ Mounting mating surface ) 7. 76+0.2 ) (spring washer and flat round washer)
%* 0.1]G] ‘ : 7
0.05/500 ﬂ}» // 4 // ‘{B
1<
o I 4 = I
3 & [ S .7
< Il 0 —_ ) /! i

[Notes]

1. G indicates the machine guideway.

2. Pindicates the mating surface for mounting the aluminum frame. S indicates the mating surface for mounting the detector head.
3. Q and R indicate the datum surfaces for mounting this linear scale.

A AN A b
% Y%
g |
& E=E
: b
(19) (45)
64+2
3 P4
First reference point output position (<1006 [1008 ZPn=10+0.02xn e int sianal iy
20 | 7re0 0 > eference point signal output position

Effective range

Maximum travel length

View from X direction  mounting example 1
@ 216
1

*Surface of aluminum frame (]3
Air purge

)

Mounting example 2 Mounting example 3

M5x0.8, depth 5 =
=
i & ©) 2
H S ml RV
ical directi - * Longitudinal
Vertical direction 033,» (o) direction
20.1 I 35
(C\earance between the detector) 37
head and aluminum frame

|

* Mounting mating surface
itutoyo s

* Longitudinal direction

* Vertical direction

26




Dimensions of scale units

Effective range Overall length Maximum travel length
Code Lo (mm) ? L (mm)g L0 L3 (mm) ? N (pcs)
AT402E-140 140 259 135 150 2
AT402E-240 240 359 185 250 3
AT402E-340 340 459 235 350 4
AT402E-440 440 559 285 450 5
AT402E-540 540 659 335 550 6
AT402E-640 640 759 358 650 7
AT402E-740 740 859 435 750 8
AT402E-840 840 985 485 850 9
AT402E-940 940 1059 535 950 10
AT402E-1040 1040 1159 585 1050 N
AT402E-1140 1140 1259 635 1150 12
AT402E-1240 1240 1359 685 1250 13 ”
AT402E-1340 1340 1459 735 1350 14 -%
AT402E-1440 1440 1559 785 1450 15 z
AT402E-1540 1540 1659 835 1550 16 g
AT402E-1640 1640 1759 885 1650 17 'g;
AT402E-1740 1740 1859 935 1750 18 =
AT402E-1840 1840 1959 985 1850 19 'g
AT402E-2040 2040 2159 1085 2050 21 2
AT402E-2240 2240 2359 1185 2250 23 =
AT402E-2440 2440 2559 1285 2450 25
AT402E-2640 2640 2759 1385 2650 27
AT402E-2840 2840 2959 1485 2850 29
AT402E-3040 3040 3159 1585 3050 31

Codes and Order Numbers

Scale unit + single wire cable 3m | Scale unit + cable with European CNC manufacturer's connector 3m | Scale unit + Cable with FANUC LTD. connector 3m
Code (A Type) (B Type) (C Type)
Order No. Order No. Order No.
AT402E-140 539-371-01 539-371-02 539-371-03
ATA02E-240 539-373-01 539-373-02 539-373-03
AT402E-340 539-374-01 539-374-02 539-374-03
AT402E-440 539-375-01 539-375-02 539-375-03
AT402E-540 539-376-01 539-376-02 539-376-03
AT402E-640 539-377-01 539-377-02 539-377-03
AT402E-740 539-378-01 539-378-02 539-378-03
AT402E-840 539-379-01 539-379-02 539-379-03
AT402E-940 539-380-01 539-380-02 539-380-03
AT402E-1040 539-381-01 539-381-02 539-381-03
AT402E-1140 539-382-01 539-382-02 539-382-03
AT402E-1240 539-383-01 539-383-02 539-383-03
AT402E-1340 539-384-01 539-384-02 539-384-03
AT402E-1440 539-385-01 539-385-02 539-385-03
AT402E-1540 539-386-01 539-386-02 539-386-03
AT402E-1640 539-387-01 539-387-02 539-387-03
AT402E-1740 539-388-01 539-388-02 539-388-03
AT402E-1840 539-389-01 539-389-02 539-389-03
ATA02E-2040 539-390-01 539-390-02 539-390-03
AT402E-2240 539-391-01 539-391-02 539-391-03
AT402E-2440 539-392-01 539-392-02 539-392-03
ATA02E-2640 539-393-01 539-393-02 539-393-03
AT402E-2840 539-394-01 539-394-02 539-394-03
AT402E-3040 539-395-01 539-395-02 539-395-03




Assembly Type AT Series
Square-Wave Signal Output Type Scale Unit (Slim/High-speed types)

AT211

Mounting method: Multi-point fixing (excellent vibration and shock resistance)
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Features

¢ This is a slim, sealed scale that can be directly connected to the control unit.

¢ High speed response up to 120m/min, making it compatible with a wide range of resolutions ]
from 0.1 to 5um.

* The multi-point fixing type has excellent vibration resistance.

o Scale alarm display makes for easy maintenance.

* Wide range of specifications enables easy choice to best suit your application.

Single head cable type (no connector)

Specifications
ltem Code AT211
Effective range (Lo) 100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 700, 750, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500 mm
Scale reference point 50mm pitch, center point, left end, right end (fixed when shipped)
Accuracy (20°C) (3+3Le/1000) pm (For Lo 500mm, weLoc:aEr}faelcsngtr)ar:chée(% rf;:)gh accuracy type: (2+2L0/1000) um)
Vibration resistance 200 my/s? (Conditions: 55 to 2000Hz) (Multi-point fixing type)
Shock resistance 250 m/s? (Conditions: half-sine, 11ms) (Multi-point fixing type)
Air supply hole With air supply hole (Multi-point fixing type)
T Type PA/PA, PB/PB, PZ/PZ
Electrical specifications Conforms to RS422
Main scale grating pitch 20um
Minimum resolution 0.1,0.2,0.5, 1, 2.5, 5um (fixed when shipped)
Minimum edge interval 125, 250, 333, 500, 1000ns (fixed when shipped)
Maximum response speed 5.4 t0 120 m/min (Determined by minimum resolution and minimum edge interval)
Power supply voltage 5VDC+5%
Maximum current consumption 200 mA
Sliding force 5N max.
Operating temperature 010 45°C
Storage temperature -20 10 70°C
Operating/storage humidity 20 to 80%RH (no condensation)
Direction switching Standard/Reverse (set when shipped)
Alarm detection Over-speed, scale signal error
Alarm function Alarm output Output for PA/PA, PB/PB, and PZ/PZ are all high-impedance
Alarm display Red LED on NC side connector of signal cable tums on (this does not include single head cable types)
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Mounting dimensions for multi-point fixing type Unit: mm

5 (hole), countersunk 8.6 on both sides, depth 6
Fixing screw: Hex bolts M4x25

Scale unit mounting surface

i Bendardmountgdrecion - Note: If the head cable is required to lead from the opposite direction, the scale unit can be installed upside down.

n
143 (48 Overall length L3 .48
Z L 100:0.2 10020.2 100:02 L
Scale unit mounting surface l 2 \
)
51 1N © © @9
Sl = —_—
2 - :ﬂ Mibutoyo Line=r scaLe m w e €€
o F
e
© 0 -d
G: Machine guideway
05:02 | 19 Airsupply hole (M5) 80502 2xM6x1.0, through hole
(On both sides) 29, both sides countersunk,
94 depth 45
Effective range Lo
Maximum travel length Lt $
1 =
‘ Head cable (L=0.3m or 1m) 2
‘ <
\ v
| o
=
‘ = Possible to mount scale unit on this surface 2xM4x0.7, depth 5 80:0.2 >
& - =
= (Reverse mounting direction) 026G e}
| \ [#]o2]c] TorTe S
! ® ] [T 003/100 g
‘ [ 5 o | T 1
I — | <<
i @
i
i

Signal cable
(Lis 3,5, or 7m)

Flexible metal conduit

(47.4) (564)
(50)
% i s P O S
Aol
— Q : il

\g, I [ATRD
@ \
1 B
Scale alarm display LED
Connector for feedback cable

(Included accessory)
User provides the cable and NC side connectors.

Mounting dimensions for multi-point fixing type

Sl Effective range Maximum travel length | End surface dimensions Overall length No. of mounting holes on scale unit
Lo (mm) L1 (mm) L2(mm) 13 (mm) (pcs)
AT211- 100A 100 120 19.5 239 3
AT211- 150A 150 170 44.5 289 3
AT211- 200A 200 220 19.5 339 4
AT211- 250A 250 270 445 389 4
AT211- 300A 300 330 24.5 449 5
AT211- 350A 350 380 49.5 499 5
AT211- 400A 400 430 24.5 549 6
AT211- 450A 450 480 49.5 599 6
AT211- 500A 500 540 29.5 659 7
AT211- 600A 600 640 29.5 759 8
AT211- 700A 700 740 29.5 859 9
AT211- 750A 750 780 49.5 899 9
AT211- 800A 800 840 29.5 959 10
AT211- 900A 900 940 29.5 1059 11
AT211-1000A 1000 1040 29.5 1159 12
AT211-1100A 1100 1140 29.5 1259 13
AT211-1200A 1200 1240 29.5 1359 14
AT211-1300A 1300 1340 29.5 1459 15
AT211-1400A 1400 1440 29.5 1559 16
AT211-1500A 1500 1540 29.5 1659 17




Mounting dimensions for double-end fixing type

Note: If the head cable is required to lead from the opposite direction, the scale unit can be installed upside down.

Unit: mm
Overall length L4
9 Mounting hole pitch L2 9
Middl it s
ddle suppor
Middle support L7 Scale unit mounting surface
Middle support - B A 45 (hole) c
F& ] rred (rired) [ (rired) [ |
il [T}
~ ~
| —
z ™ \
o e Liyo N/ LR scae \VAY ce 3
ES
T —] N
11 AN
7 \Bolh sides ¢ ‘ d %» @3
1 depth 6.5 ™
- 80+0.2 2xM6x1.0, through hole G: Machine quideway
9 9, both sides countersunk,
k depth 4.5
&l Effective range L0
= Maximum travel length L1
—
i - Coll spring Head cable (L=0.3m or 1m)
i
a ‘ 17 Mounting hole pitch L3 17
= i 2Mdx0.7, depth 5 80:0. 2«7, through hole
g 914, both sides countersunk,
depth 6.5 -
< ‘ |
w | N E T =
o V D) P @ NS —
= ‘ o © ) N =
T
> ‘ o] s D os,, @] A
e o (Fixed) (Fixed) %) (Fixed)
e ‘ Scale unit mounting surface
Q 1 Middle support Lz
4
<t ‘ Middle support Ls
I
i

&

0 8 mnunuwum
® ® |
1 B
Scale alarm display LED
Connector for feedback cable

(Included accessory)

41.2)

User provides the cable and NC side connectors.

Mounting dimensions for double-end fixing type

| Effective range | MaXimum travel | Mounting hole pitch | - Overall | yiqe sypport (mm) * The number of middle supports attached
Scale unit Lo (mm) length (mm) length depends on the effective range.
L1 (mm) L2(mm) | 3(mm) | La(mm) | Ls L6 Ly
AT211- 100B 100 120 258 242 276 Effective range (mm) Middle support
AT211- 150B 150 170 308 292 326 500 to 1000 A(1 place)
AT211- 2008 200 220 358 342 376 1100 to 1500 B, C (2 places)
AT211- 250B 250 270 408 392 426
AT211- 300B 300 330 468 452 86 | |
AT211- 350B 350 380 518 502 536
AT211- 400B 400 430 568 552 586
AT211- 450B 450 480 618 602 636 —
AT211- 500B 500 540 678 662 696 339 | 331
AT211- 600B 600 640 778 762 796 389 | 381
AT211- 700B 700 740 878 862 896 439 | 431
AT211- 750B 750 780 918 902 936 459 | 451
AT211- 800B 800 840 978 962 996 489 | 481
AT211- 900B 900 940 1078 1062 1096 539 | 531
AT211-1000B 1000 1040 1178 1162 1196 589 | 581
AT211-1100B 1100 1140 1278 1262 1296 430
AT211-1200B 1200 1240 1378 1362 1396 460
AT211-1300B 1300 1340 1478 1462 1496 — — 490
AT211-1400B 1400 1440 1578 1562 1596 530
AT211-1500B 1500 1540 1678 1662 1696 560
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Cable pattern

(56.4) (50) Head cable
(474) (50) (Lis030r 1)

(41‘ 2)
(96.5

/ Scale alarm display LED
Connector for feedback cable
(Included accessory)

User provides the cable and NC side connectors.

Signal cable
(Lis 3,5, or 7m)

Head cable
(Lis 0.3 or 1m)
o]

(26.5)
|(g6

Signal cable
(Lis 3, 5, or 7m)

Scale alarm display LED

Zonnector for feedback cable
(Included accessory)
User provides the cable and NC side connectors.

(47.4)

Unit: mm

Head cable

/(LiiOﬁ or 1m)

(6.

%cnnector for feedback cable (Lis3, 5, or 7m)
(Included accessory)

User provides the cable and NC side connectors.

Sheath / Qil-resistant PVC

=
<

=
(96.5)

Single head cable type (no connector)
(Lis 3,5, 0r9m)
Wires (pre-soldered)

%]
D
=
]
v
=
<
(]
=
=
=
o
£
[
v
(%]
<




* There is an extensive selection of specifications for the AT211.

SpeCification » Choose the appropriate numbers and letters below

according to specification required.
If you don't have a specification in mind, choose the

Selection Method R4S

* For special applications not shown in the specifications, please contact us.
Additionally, we are also able to meet the 1VP-P Sinusoidal signal output
specification.

How to read the code

AT211 -

Effective range list

Code Effective range (mm) Code Effective range (mm) Code Effective range (mm)
0100 100 0450 450 1000 1000
P 0150 150 0500 500 1100 1100
5 0200 200 0600 600 1200 1200
‘,'_’ L 0250 250 0700 700 1300 1300
:5 0300 300 0750 750 1400 1400
g'. 0350 350 0800 800 1500 1500
= 0400 400 0900 900
e}
1<
2
<

Mounting method

Code
A Multi-point fixing
B Double-end fixing

Scale reference point

When the scale reference point is at the center point
(midpoint of effective range)

50mm pitch interval

Code When the scale reference

o Sommph L ) | ot
2 Center point N Y
3 Left end
4 Right end )\ NS

o 2 @
From the effective range mark Units: mm
o
Accuracy (20°C)
Code
— oS (3+3L0/1000) pm  Note 1: Lo is the effective range (mm).

H (2+2L0/1000) pm Note 2: Type H is used for effective ranges of 500mm or less.

Specification combination table (resolution, response speed, and minimum edge interval)

Minimum edge interval
Resolution (um) ’ (ns)* 125 250 333 500 1000

0.1 A: 43 (710) B: 22 (360) C: 16 (260) D: 11 (180) E: 5.4 (90)
0.2 F: 86 (1400) G: 43 (710) H: 32 (530) 1:22(360) K: 11(180)

L 0.5 1:120 (2000) M:110 (1800) N: 81 (1300) P: 54 (900) Q: 27 (450)
1.0 — R:120 (2000) $:120 (2000) T:110(1800) U: 54 (900)
2.5 — — — W: 120 (2000) | X:120 (2000)
5.0 — — — — Y:120 (2000)

* Codes A to Y show the maximum response speed in m/min, valuesin () are mmys.
Note: The minimum edge interval varies 0 to -10% based on the operating environmental conditions.
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(Example)  AT211 - [1/5[0(0JA[1]

>N

P11 - AIB]

Effective range
1500mm Signalhcab\e
. Length3m
mﬁ{jggign tmﬁexti*;%d— No flexible metal conduit
Scale reference point———————— Head cable
50mm pitch P Direction Length 0.3m .
Standard: PA goes ahead With flexible metal conduit
Accuracy Resolution 0.5um
(3+3L0/1000) pm Response speed 54m/min
Minimum edge interval: 500ns
Signal cable
Flexible metal
Code | Length (L) conduit*’ Scale alarm display LED
Y 3m Yes Not waterproof /~ Waterproof connector (special) Scale unit
B 3m No g Y
C 5m Yes 2 ISR Bk s i
D 5m No = Ji(cns) (CNA)X_ | ((CN3) (CN2)] [(CN1)
E m Yes Feedback cable Signal cable Head cable
F 7m No (Provided by user) (Included connector (when a signal cable is used) ) 3
G*2 3m No A
Hx2 5m No , , o <
Iz m No Connector for signal cable (CN3) (pin type) Output circuit specification Py
X No signal cable T I T T PAL gLl =
L L Dl PhaseA—>F
*1 The cable is enclosed in a flexible ; ‘21 ﬁ o g PB = mo A )
metal conduit or else is PVC sheathed. Owse o 4 o) A P, pp ) =
*2 The connector (CN3) for signal cables Z % 121014 T th —  AM2SC31 Ph“”% B a
G, H, and J are half-pitch connectors. § i 5 iz o Ll ty 1 Minimum edge interval =
- = t=125101000ns
Applicable connector (CN4): PZ ooy
HDAB-15S (Hirose Electric or equivalent product (D-sub series) may be used) Phasez—g [ —
60+10um
Head cable
Flexible
Code Length metal | Connector (CN1) )
U conduit Scale alarm display LED ‘
®. | 03m | Yes Specal waterprool Not waterproof Waterproof connector (special) Scale unit
B|03m | No | Special waterproof % Ly = | u v\ = u
C| tm | No | Specil waterproof 5 ISP, LS E%—@
D| 3m = I|(CNs) (N4 X | |(CN3) (CN2)| |(CN1) |
E| 4m Feedback cable Signal cable Head cable
Fl 5m (Provided by user) (Included connector (when a signal cable is used) |
No No
H| 7m
J | 8m
K| om - - - Connector provided by user )
Note: The cable is enclosed in a flexible - (CNS) Scale unit
metal conduit or else is PVC sheathed. 3
Single head cable type (no connector) § ] J
Single wires 2 — Single head cable type (no connector)
N8
- A
o
- Detector head
45 L Head cable
ALM signal for single head cable type (no connector) Wire color]_Signal [ Wire colo]_Signal

White, black] 0V Blue PB

1kQ _ ;
Alarm dircuit :D—/vw— ALM High Brown,red|  +5V | Purple [Pz
Orange | PA Gray Pz
Low (when alarm occurs)

Equivalent to TC7508 (Toshiba G-MOS) Yelow | PA | Pink | ALM
Green PB
Direction
Code
(Xl Standard: PA goes ahead Standard: LT LT 1
2 Reverse: PB goes ahead l | PA goes ahead
[ _ﬂ Wv o ce] g PB

. LI LI L
Reverse: PA
PB goes ahead  pg

* These are settings for when the scale is moving.

== Traveling direction of detector head




Assembly Type AT Series
Square Wave Signal Output Type Scale Unit (Standard type)

AT203

Features

* The maximum effective measurement length of 6000mm enables use on large machines (such as for LCD production).

o The travel length of the linear scale is output with 2-phase square wave signals, which can be used as a feedback signal for
NC machine tools.

* The pulse signal unit (PSU) is no longer needed, and the AT203 can be directly connected to the NC machine tool.

* The maximum response speed is 2000mm/s. (When resolution is 1um and the minimum edge interval is 250ns)

(<3}
@ . .
i Specifications
‘é [tem Code AT203
= Detection method Photoelectric type transmission linear encoder
% Output Two 90° phase-shifted square wave signals
o Output method Differential line driver
< Signal output pitch 20um
Resolution 1, 0.5, 0.1um (switched using DIP switches)
Effective range 100 to 6000mm
Egective range 100 to 1500mm (3(+3Lo /1000) )pm
o Effective range 1600 to 3000mm (5+5Lo /1000) um
Accuracy (20°C) Effective range 3250 to 6000mm (5+8Lo /1000) Em
Lo: Effective range (mm)
Maximum response speed 11 to 120m/min (Depends on the resolution and minimum edge interval) (See separate table)
Scale reference point pitch 50mm
Main scale thermal expansion coefficient =8x10°/K
Power supply voltage 5VDC+5%
Maximum current consumption 250mA
Operating/storage temperature 010 45°C, -20 to 70°C (no condensation)
Operating/storage humidity (relative humidity) 20 to 80% RH (no condensation)
Sliding force 5N max.
Signal cable 3m (optional accessory) Part No.09AAA353B
Signal cable 5m (included accessory) Part No.09AAA353A
Pin assignment Output signal waveform
Pin No. Function
1 oV PA
2 ov
3 +5V PA
4 +5V :
5 PA PB
6 PA —
7 PB m
! P o L] L
9 p7 t: Minimum edge interval
10 Pz
11 +5V Pz
12 N.C. = —
13 ov Pz
14 N.C. // //
15 £G 70£10um

Connector used: HDAB-15P (Hirose Electric)
Applicable selectable: HDAB-15S (Hirose Electric)

Mitutoyo




Maximum response speed*

Maximum response speed (m/min)

Minimum edge interva Resolution 1m 0.5pm 0.1pm
500ns %110 (50) 54 (50) 11(11)
250ns 120 (50) 110 (50) 22(22)

The % indicates the setting when shipped
*Values in () are for effective ranges of 3250mm and more.
* The minimum edge interval varies 0 to -10% based on the operating environmental conditions.

Direction
Internal DIP switches can be used to switch between the standard and reverse directions.

%]
O
=
]
2l
[
<<
(]
=
=
=
e
£
[
v
(%]
<

— Standard: PA _,_\_’_\_’_\_
@ E PA goes ahead o L LT L
i [r—p— AT203 g

ol 2 I9l]
1| F— Reverse: PA 1
€= Traveling direction of detector head PBgoesahead
* This is in the standard direction when shipped.
Wiring example
Relay cable NC device
2R
5 I
FR2 A
? | ERIZR ’D_
e | i J>— B
5 HETEX J>—
- | =R) C
= |10 — 5,
S |3 [+5V — i . i & T
& [ — 45V
& [at]+5v ll ; ll ;
o] il
2| ov Il | Il t ] GND
B0V U Note 1: When the shield has a drain wire, connect it to Pin 15.
S:';" ig | 1 (Note2 Note 2: Always ground the shield for relay cables by, for example,
— (Note 1) FTG connecting it to an earth conductor.
R1=560Q
R2=150Q

Recommended receiver: SN75ALS195(TI)




AT203 scale unit mounting dimensions
* AT203-100 to 3000

Unit: mm
Overall length Ls
375 Mounting hole pitch L,
20 Maximum travel length L;
= Alrsipply bole (45 Effective range Lo iﬂcgluen\tli?\g surface
/B mm
W 5 -
{ @ If ~ S ‘_% | Mitstoyo % \LHNEHR CALE AT203 ce T o
o I 7
] "~ (463) | o
'2 152 36 7 Countersunk, depth 6.5
] ~ Countersunk, depth 6.5
s = 16
< 14 ‘ 60.02
e Signal cable
.:: 10 * !
% ~ A @ @ o
3 _ : 0l i
7| @) @ 7|
, \ 2 ‘\ Detector head mounting surface \ Scale unit
L@ K@H B» @ Mounting surface
View in X direction § %
Ol Gl Eﬁ‘eﬁyglr(re1 rrr?)nge Maxmtlim(}]r%eq\)length Moulﬂgn?rhf;l:)pnch Ov?ga(llrr!%w)gth Le (mm) Ls (mm) Le (mm)
539-411-30 AT203-100 100 120 248 268
539-412-30 AT203-150 150 170 298 318
539-413-30 AT203-200 200 220 348 368
539-414-30 AT203-250 250 270 398 418
539-415-30 AT203-300 300 330 458 478
539-416-30 AT203-350 350 380 508 528
539-417-30 AT203-400 400 430 558 578
539-418-30 AT203-450 450 480 608 628
539-419-30 AT203-500 500 540 668 688
539-421-30 AT203-600 600 650 778 798
539-423-30 AT203-700 700 760 888 908
539-424-30 AT203-750 750 810 938 958
539-425-30 AT203-800 800 860 988 1008
539-426-30 AT203-900 900 960 1088 1108
539-427-30 AT203-1000 1000 1060 1188 1208 594
539-428-30 AT203-1100 1100 1160 1288 1308 644
539-429-30 AT203-1200 1200 1260 1388 1408 694
539-430-30 AT203-1300 1300 1360 1488 1508 744
539-431-30 AT203-1400 1400 1460 1588 1608 794
539-432-30 AT203-1500 1500 1560 1688 1708 844
539-433-30 AT203-1600 1600 1690 1818 1838 610
539-434-30 AT203-1700 1700 1790 1918 1938 650
539-435-30 AT203-1800 1800 1890 2018 2038 670
539-436-30 AT203-2000 2000 2100 2228 2248 740
539-437-30 AT203-2200 2200 2300 2428 2448 800
539-438-30 AT203-2400 2400 2500 2628 2648 1314 1300 650
539-439-30 AT203-2500 2500 2600 2728 2748 1364 1340 670
539-440-30 AT203-2600 2600 2700 2828 2848 1414 1400 700
539-441-30 AT203-2800 2800 2900 3028 3048 1514 1500 750
539-442-30 AT203-3000 3000 3100 3228 3248 1614 1600 800

Mitutoyo




* AT203-100 to 3000

Unit: mm
Middle support Ls
Ls L
20 )
Mounting surface method A 6 Adjustable
> Middle support © B A .
=i =% | —[®]_ &l
2 Tﬂ |
Al i
@D Iy
@ |
g i &
10 Ls
21 Mounting surface method B Ls
- Ls Ls
20 Adjustable
Middle support 6
7 © B A C
ol . [&]l.  _[&]

35
]
B
@)

o ' I g
Paiin W Bl =
& | A 4| = - K
) %) =
] e - <
eDimensions Ls, Ls, and Ls indicate the recommended mounting positions for the middle o
supports included with scale units with an effective range of 1000mm and more. =
(The position of the middle support is adjustable in the measuring direction.) %*
Effective range (mm) Middle support g
1000 to 1500 A(1 place) Z
1600 to 2200 B, C (2 places)
2400 to 3000 A, B, C (3 places)
¢ AT203-3250 to 6000
Overall length L2
L3
25 7 L L Ls L 7
A Elastically secured portion 80 \\Q\Q ‘ _ ) Elastically Elastically
o 23 Air supply hole (M5) %0 l‘&‘b\ Elastically secured portion Mounting block| /ng\dlyﬁxed portion secured portion /10.21G secured portion
" T
- A I i [ | N N | ] ] @ @
7 — N AV — TV N /T W] TV W] I
5 5 /! I/ /! /I M
0 3 / /l /[ /[
2w 8 i 1/ 1/ 7L
$5°a |° 0 oo ik I /L = ARY <
L of T I
PN o | PN i
Ol - g = Aty RE
(46.3) 7
— 16 \Countersunk, depth 6.5
15:02 || 36 e -
o | ! 60£0.2
— anal cabl Effective range Lo
Signal able Maximum travel length Lt
B [ W /t /o —/- /L
—1 (e}
5 = 7] @ =/ : ‘
View in X direction J // T T // / T T / T :
\_Detector head mounting surface \M

Mounting surface

Gl s, Conke Effef(;ug/r% r%a)nge Mammﬂm(}‘rnai\{sl)length Ov?_rza(llTl]%])gth L3 (mm) Le (mm) No. Ot];I?cokL;mmg
539-443-30 AT203-3250 3250 3350 3464 1725 800
539-444-30 AT203-3500 3500 3600 3714 1850 850
539-445-30 AT203-3750 3750 3850 3964 1975 930 5
539-446-30 AT203-4000 4000 4100 4214 2100 1000
539-447-30 AT203-4250 4250 4350 4464 2225 1050
539-448-30 AT203-4500 4500 4600 4714 2350 1100
539-449-30 AT203-4750 4750 4850 4964 2475 800
539-450-30 AT203-5000 5000 5100 5214 2600 830
539-451-30 AT203-5250 5250 5350 5464 2725 870 7
539-452-30 AT203-5500 5500 5600 5714 2850 910
539-453-30 AT203-5750 5750 5850 5964 2975 950
539-454-30 AT203-6000 6000 6100 6214 3100 1000




Assembly Type AT Series
Slim Sealed Type

AT217-TL / AT217-TL-B

Features

* The displacement of the scale is output in 2-phase square wave signals and it can be used as feedback signal.
¢ Can be connected directly to NC machine tools.
* Since cable can be separated from the detector head, it is excellent in maintenance.

Specifications

Model AT217-TL/AT217-TL-B
” Effective range 100 to 1500mm (20 models)
-2 Resolution Tum
o oo
2 |_'L Accuracy (20°C) (5+5Lo/1000)um
§ ~ Output signal Two 90° phase-shifted sinusoidal signals
o Maximum response speed 50m/min
=3 Signal output pitch 20um
-g ',: Scale rgference point Output in 50mm pitch
i3 E Operating temperature 0 to 45°C
<<

* The indication accuracy does not include quantizing error. Lo: Effective range (mm)

AT217-TL Effective range | Signal cable length AT217-TL-B Effective range | Signal cable length
Order No. Model Lo (mm) (m) Order No. Model Lo (mm) (m)
529-461-5 AT217-100TL 100 (4") 529-461-7 AT217-100TL-B 100 (4")
529-462-5 AT217-150TL 150 (6") 529-462-7 AT217-150TL-B 150 (6")
529-463-5 AT217-200TL 200 (8") 529-463-7 AT217-200TL-B 200 (8")
529-464-5 AT217-250TL 250(10") 529-464-7 AT217-250TL-B 250(10")
529-465-5 AT217-300TL 300(12") 529-465-7 AT217-300TL-B 300(12")
529-466-5 AT217-350TL 350 (14") 529-466-7 AT217-350TL-B 350 (14")
529-467-5 AT217-400TL 400(16") 529-467-7 AT217-400TL-B 400(16")
529-468-5 AT217-450TL 450 (18") 529-468-7 AT217-450TL-B 450 (18")
529-469-5 AT217-500TL 500 (20") 529-469-7 AT217-500TL-B 500 (20")
529-471-5 AT217-600TL 600 (24") 5 529-471-7 AT217-600TL-B 600 (24") 5
529-473-5 AT217-700TL 700 (28") 529-473-7 AT217-700TL-B 700 (28")
529-474-5 AT217-750TL 750 (30") 529-474-7 AT217-750TL-B 750 (30")
529-475-5 AT217-800TL 800 (32") 529-475-7 AT217-800TL-B 800 (32")
529-476-5 AT217-900TL 900(36") 529-476-7 AT217-900TL-B 900 (36")
529-477-5 AT217-1000TL 1000 (40") 529-477-7 AT217-1000TL-B 1000 (40")
529-478-5 AT217-1100TL 1100 (44") 529-478-7 AT217-1100TL-B 1100 (44")
529-479-5 AT217-1200TL 1200 (48") 529-479-7 AT217-1200TL-B 1200 (48")
529-480-5 AT217-1300TL 1300 (52") 529-480-7 AT217-1300TL-B 1300 (52")
529-481-5 AT217-1400TL 1400 (56") 529-481-7 AT217-1400TL-B 1400 (56")
529-482-5 AT217-1500TL 1500 (60") 529-482-7 AT217-1500TL-B 1500 (60")

Meaning of Model No.
AT217 - 0100 TL-B

"L Signal cable
Blank: Flexible metallic tube
B :no Flexible metallic tube

Effective range:
100 to 1500mm

Mitutoyo




AT217-TL/AT-217-TL-B scale unit mounting dimensions

Unit: mm
L4 (Overall length)
Hole on both 9(.354) L2 (Mounting hole pitch)
sides 6.5 deep i N
22(866) 28(1.102) L1 (Maximum travel range) 8
@ = L0 (Effective range) Py
2 2 K 9
— O =
R = N N 3| o 0
g : N7/ 2
= [ oy | Y | [ =N/ AI217TL o ==
[ = A S 2 gp
\ D) @ >k
N = B =1 =L ‘ ‘ AN ;.5_(
N Q7
14 = £~
(:551) §0:0.2 (3.150) 2- through hole, =] § i
94 (3.701) 29 hole on both sides, = <<
170.3 (6.705) 45 deep &
2-7 thru hole )
014 double-sided dril, depth 6.5 80+0.2 (3.150) 2-M4 5mm deep
Y X D 7N
N2 Py N7
Scale unit i /
Main unit mounting face L3 (Mounting hole pitch)

; G: Machine guide
Middle support 9(.354) L5 (Distance between mounting hole and (A)) = Vachine guide

i - L7 (Distance between (B) and (C))
Middle support w iE/ ®) = (A) (]
nle & [o] &
M2y )
N2 Mittoys [Lrmremst SN/ AT2T7-TL ce | \
> 1@

%

15(.591)
P
IS
| e

4

K H] [&] 4
N\ Middle support . B) (A) (@
& 25
1039 Z
Mounting method B L7 (Distance between (B) and (C)) |
17 L6 (Distance between mounting hole and (A))

(.669)




Absolute Scale Unit

* ABS AT500 Series

ABS ST1300 Series (Double-end screw-mounting type)

ABS AT1100 Series

ABS ST700 Compact Type Series (scale base type)

-»
o
\M«’
Scale Format
; : Resolution
Ao SysiaiE 0.005um 005um | O.dym | _00fgm _|_0.00%um
FANUC Ltd. FS-i Series, POWER Mate i ABS AT553
NC control device Serial i interface ABS AT555 ABS AT1153 ABS ST758 | ABSST1351 | ABS ST1352
Mitsubishi Electric Corporation ; o - ABS AT543
MITSUBISHI CNC Series Applicable amplifier; MDS-D/MDS-DH Series |  ABS AT545 ABS AT1143 | ABS ST748 — —
Mitsubishi Electric Corporation ; 2
MELSERVO Series MR-J4/MR-J3 Series ABS AT545A*° | ABS AT543A | ABS ST748A | ABS ST1341A | ABS ST1342A
< Yaskawa;'\‘}ﬁt”ge%g;pora“o” Servopack: SGDV, SGDS — — ABS ST788A | ABS ST1381A | ABS ST1382A
= g
IS Panasonic Corporation, Motor MINAS-A5, A5L, A5SN, A5NL Series
S business unit MINAS Series | MINAS-AZ, A4P, A4N, AANL Series - SRR Gl S i ST L TR
=
g Siemens AG DRIVE-CLIQ = ABS AT1123 = ABS AT524 | ABS AT527
<
. Nikki Denso Co., Ltd. VCII/VC / VPS Series
Servo Amplifer supporting. | i Servoland Corporation SVF Series — ABS AT503A
it B gy A AR e i RGO, T ABS ST708A | ABS ST1301A | ABS ST1302A
Other control device manufacturers ABS AT505A ABS AT503
*1 For details regarding the applicable system, please consult with the individual manufacturer.
*2 Only for the MR-J4/MR-J3 series
Specifications
Series Scale Type Maximpar;]]gegfective Maximgprgégsponse Accuracy (20°C)**
ABS ST700 Compact Type Series | Separate Type 6000mm 5m/s (5+5L0/1000) um
ABS ST1300 Series Separate Type 12000mm 8m/s +5um
SC Type 2200mm 2.5m/s (3+3L0/1000) ym
ABS AT500 Series  |HC Type Assembly Type 1000mm 3
HRHL Type 350mm 2.5m/s (1.2m/s*3) (2+2L0/1000) um
ABS AT1100 Series Assembly Type 3040mm 3m/s ((53:55L|/1100000%)ppnr?L51§100t30230&00mn1%

*3 Maximum response speed of 0.005um resolution type
*4 Lo=effective range (mm); scale base type accuracy for the ST700 compact type series

Mitutoyo




ABSOLUTE"

Absolute system, linear scale principle (e.g. ABS AT500 Series)

[Figure 1] ‘ o] Q o] o] ‘

Signal period  (No. of interpolations) ~ Resolution

COA 3768mm (512) 7.36mm
o]
2
o MED 58.88mm (512) 0.115mm
8
g
FIN 0.92mm (512) Approx. 1.8um
- 5
o
— ]
g 5]
: <
£ ! 3 20um (400) 0.05um =
3 OPT : | (4096) 0.005pum 3
2 | <

3768mm

As shown in Figure1, when power is supplied to the linear scale the COA signal position is detected, and based on this the MED
wavelength and position is detected.

In the same way, from the microprocessor that detects the FIN and OPT signal positions, an ultimate absolute value of
resolution of 0.05um/0.005pm is obtained.

Direction of absolute unit scale data increase

o ABS ST700 Compact Type Series o ABS ST1300 Series |
ﬂ :j () 1] @ © LT“ | —=
I l—»
-— '
The data will increase when the‘detector moves in this direction. The data will increase when the detector moves in this direction.
* ABS AT1100 Series * ABS AT500 Series

The data will increase when the detector moves in this direction. The data will increase when the detector moves in this direction.
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Separate Type ABS ST Series

Absolute Scale Unit (High environmental resistance type)

ABS ST700 Compact Type Series

ABSOLUTE"

Features . Scale base type
* Absolute measurement with separate type scales e
* Non-contact detection is optimal for high speed and high acceleration of linear motors, etc. \b”

* Electromagnetic induction principle means scales are unaffected by contamination
* The detector head is approximately 1/3 the previous model size: 50mm (W) x 28mm (D) x 11mm (H)
* Cable outlets can be in four directions, with mounting holes on the top and sides
o Accuracy (5+5L/1000)um is realized (previous models: (8+5L/1000) ym)
*| Effective range (mm)
* Compatible with servo amplifiers from a range of companies (high-speed serial interfaces)

How to read the code

ABS ST7 0 8AL-100A-§

Head cable outlets
Absolute type R: Right
A: Scale base type L: Left
Series . :
Separate type Absolute linear scale Effective range: 100mm to 6000mm g; ngn
ABS ST700 compact type series (effective range < 3m) Blank: 100mm to 3000mm
ABS ST700L compact type series (3.2m < effective range < 6m) L: 3200mm to 6000mm
Communication method

Interface specification*' A: 2 wire
0: For g/list%%ygl-\ENSS_:%gE;preed serial Blank: 4 wire

AB .

s R _— . Detector head shape and resolution

4 ngsuk;%hg%trslg_ggg%{anon high-speed serial 8: Shape 50mm (W) x 28mm (D) x 11mm (H)

ABS ST748, ST748L Resolution 0.1ym

5: FANUC Ltd. high-speed serial
ABS ST758, ST758L

7. Panasonic Corporation, Motor business unit high-speed serial
ABS ST778A, ST778AL

8: Yaskawa Electric Corporation high-speed serial
ABS ST788A, ST788AL

Applicable interfaces

FANUC Ltd. FS-i Series, POWER Mate i Series

Mitsubishi Electric Corporation MELSERVO MR-J4/MR-J3 Series
Mitsubishi Electric Corporation CNC Series MDS-D/MDS-DH Series
Yaskawa Electric Corporation -Vl Series

Applicable interfaces*’ Eanasonic Corporation, Motor business unit MINAS-A5, A5L, A5N, A5NL Series, MINAS-A4, A4P, A4N, A4NL
eries
Mitutoyo Corporation ENSIS*2
Nikki Denso Co., Ltd. VC I/ VC/ VIPS Series
Servoland Corporation SVF Series
PMAC JAPAN Co., Ltd. UMAC-Turbo PMAC2

*1 For details (connectivity) regarding the applicable system, please consult with the individual manufacturer.
*2 ENSIS is a registered trademark of Mitutoyo Corporation.

Mitutoyo




ABSOLUTE"

Specifications

Item Scale Type Scale base type
Resolution 0.1pm (0.05um: special order)

Detection method Electromagnetic induction Absolute position detection method*
Shape Separate type scale

Effective range (accuracy quarantee range) 100 to 3000mm / 3200 to 6000mm

Accuracy (20°C) (5+5L/1000) um L: Effective range mm

Maximum feed speed 5mfs

(12.0£1.5) x10° /°C

Thermal expansion coefficient (when attached to material equivalent to steel)

. o Temperature 0to 50°C
Operating conditions Humidity 20 to 80%RH
"y Temperature -20t0 70°C
Storage conditons ity 20 to B0%RH

5V+10% (at the detector head)

Power supply voltage (Ripple and spike noise should not exceed 100mV)
Current consumption 270mA (Max.)
Vibration resistance 300m/s2 (55 to 2000Hz)
Shock resistance 500m/s? (half-sine, 11ms)
Length/cable diameter 1m / @3.8mm (high-flex cable)
Head cable 1) D-sub (15-pin pin type) connector (not waterproof
Connector 2; D-sub §9—pﬁ1 scl?ckety ?yge) connecto(r (not watgrproéf): for ST788A
Maximum signal cable length Up to 29m (head cable length included) (Please consult the user's manual)
Detector mounting 1 location each on top and sides
Direction of cable outlet 4 sides (top, bottom, left, right) can be selected
EMC standard CE mark standard
Note: If considering using in an environment in which cutting fluid, etc., is used, please consult our nearest sales department.
System configuration Feedback cable -
Yaskawa Electric Corporation serial cable can be
Scale base  Detector head Head cable Tm Feedback cable - . used as the feedback cable for connecting to the

Yaskawa Electric Corporation servo amplifier.

mé“[%#@ ”Hkh\ ,,,,,,,,,,,,,,,,,,, Ty Servo Amplfier | Cable type number: JZSP-CLP70-CICIE (03,05,10,15,20)
E— outout comector/— \Connector 2 i : ! When wishing to connect a feedback cable to the

p \Option) Connector 3\}-----------—---—--3 Mitsubishi Electric Corporation MR-J4/MR-J3 series,
please reference the code numbers below and order
from our company.

For the MR-J4/MR-J3 series 5m: No.06ACF117A
10m: No.06ACF117B

Supplied by user

=
cm
23
(%
v o
(O =]
b0

55
2w
S
< <

Output specifications

o ST788A (L) o ST748A (L), ST778A (L), ST708A (L) ¢ ST748 (L), ST758 (L)
Output connector (socket type) Output connector (pin type) Output connector (pin type)
D-sub 9-pin D-sub 15-pin D-sub 15-pin

Applicable connector Applicable connector Applicable connector
17JE-23090-02 (D2C) (DDK) HDAB-15S (Hirose Electric) HDAB-15S (Hirose Electric)
Alternately, an equivalent product (D-sub series) can  Alternately, an equivalent product (D-sub series) can  Alternately, an equivalent product (D-sub series) can

be used be used be used
Pin No. Signal Pin No. Signal Pin No. Signal
1 +5V (Vo) 1 0V (GND) 1 0V (GND)
2 RQ/DT (5) 2 0V (GND) 2 0V (GND)
3 +5V (Vo) 3 +5V 3 +5V
4 N.C 4 +5V 4 +5V
3 0V (GND) 5 N.C 5 DT
6 RQ/IDT (/5) 6 N.C 6 DT
7 N.C 7 RQ/DT 7 RQ
8 N.C 8 RQDT 8 RQ
9 0V (GND) 9 N.C 9 N.C
Connector shell F.G 10 N.C 10 N.C
Note: Leave test terminals (Pin No. 7 and 8) 11 +5V 11 +5V
disconnected during use. 12 N.C 12 N.C
13 0V (GND) 13 0V (GND)
14 N.C 14 N.C
15 F.G 15 F.G
Connector shell F.G Connector shell F.G
Note: Leave test terminals (Pin No. 9 and 10) Note: Leave test terminals (Pin No. 9 and 10)

disconnected during use. disconnected during use.




Mounting dimensions
* Scale base type (100 to 3000mm)

50 Unit: mm
2xM3x0.5, depth 5

:Em

Scale base length: Li

Scale base center position: L
(10 Li+0.2 (15£0.2) xn L:£0.2 (19
J .
AN \
A4 | / // S
\\f? ©r i (©) &)
v‘o@\z 2xM3x0.5, depth 3, /
, [Detector head |
[Scale base| === ____ / @&
|71 0.1/1000 I Output connector shape j‘ == E g
e } ST788A = P & =
G: Machine guideway ié jg
Up:U |4 } ‘I—I_m H f }
= @) Head cable: 1m
Select) &7 7 \
et SRR . Right:R | Bl \ (464
(S?\ect; S (Standard) | (45.3) \
e = —d4ps
e | 2 = 1o
: ! Ul ] =
5 4z Select @ Cable outlet diagram | '

1

L
~

[

0.4401

Distance from scale \
surface to detector head \\

N

0.1
0.05

6.5%

f
Dimensions
. Maximum No. of
B Effective range L1 L Ls La :
s % Order No. Code i travzerlnlre;]r;gth e e o n i mountlgg holes
[ e
T3 579-301* 18 ST7<>8 (A) -100A-* 100 110 180 90 80
3 = 579-302* 18 ST7<>8 (A) -200A-* 200 210 280 140 130 . 3
5 = 579-303* 18 ST7<>8 (A) -300A-* 300 310 380 190 180
S 579-304*18 ST7<>8 (A) -400A-* 400 410 480 240 230 7
-g 2 579-305* 18 ST7<>8 (A) -500A-* 500 510 580 290 80
579-306*18 ST7<8 (A) -600A-* 600 610 680 340 130 5
579-307* 18 ST7<>8 (A) -700A-* 700 710 780 390 180
579- 308*; 8 ST7<>8 (A) -800A-* 800 810 830 440 230
579-309* 18 ST7<>8 (A) -900A-* 900 910 980 490 80
579-310* 18 ST7<>8 (A) -1000A-* 1000 1010 1080 540 4 130 7
579-311* 18 ST7<>8 (A) -1100A-* 1100 1110 1180 590 180
579-312* 18 ST7<>8 (A) -1200A-* 1200 1210 1280 640 230
579-313*[ 18 ST7<>8 (A) -1300A-* 1300 1310 1380 690 80
579-314* 18 ST7<>8 (A) -1400A-* 1400 1410 1480 740 6 130 9
579-315* 18 ST7<>8 (A) -1500A-* 1500 1510 1580 790 180
579-316* 18 ST7<>8 (A) -1600A-* 1600 1610 1680 840 230
579-317*L18 ST7<>8 (A) -1700A-* 1700 1710 1780 890 200 80
579-318* 8 ST7<>8 (A) -1800A-* 1800 1810 1880 940 8 130 1"
579-319*( 18 ST7<>8 (A) -1900A-* 1900 1910 1980 990 180
579-320*(18 | ST7<>8 (A) -2000A-* 2000 2010 2080 1040 230
579-321* 18 ST7<>8 (A) -2100A-* 2100 2110 2180 1090 80
579-322* 18 ST7<>8 (A) -2200A-* 2200 2210 2280 1140 10 130 13
579-323* 18 ST7<>8 (A) -2300A-* 2300 2310 2380 1190 180
579-324* 18 ST7<>8 (A) -2400A-* 2400 2410 2480 1240 230
579-325*]8 ST7<>8 (A) -2500A-* 2500 2510 2580 1290 80
579-326* 18 ST7<>8 (A) -2600A-* 2600 2610 2680 1340 12 130 15
579-327*18 ST7<>8 (A) -2700A-* 2700 2710 2780 1390 180
579-328* 18 ST7<>8 (A) -2800A-* 2800 2810 2880 1440 230
579-328* 18 ST7<>8 (A) -2900A-* 2900 2910 2980 1490 14 80 17
579-330*(_18 ST7<>8 (A) -3000A-* 3000 3010 3080 1540 130
The <> code indicates the interface specification (0,4,5,7,8). ST708A: 0
The Order No. and the * code indicate the direction of the head cable (R, L, U, D).  ST748A: 4
The [Jin the Order No. is as described below. ST748. 3
ST758: 5
ST778A: 7
ST788A: 8

Mitutoyo
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Mounting dimensions %
* Scale base type (3200 to 6000mm) Ay

30 2xM3x0.5, depth 5

Unit: mm

702

[—m €
Scale base length: L

Scale base center position: L,

(10) L420.2 (inOAZ)xn Lit0.2 (10)
4440,
J J
W DAY
T b
// 3 "5?@1-;ﬁ MW\ l / // [ }»
/ u T | e e — - L
/ o 2 n R o] 7
[
2xM3x0.5, depth 3,

m etector head
/ *************** -
| Output connector shape

STESAL I = =]
AT =
J

|

‘ |

\ |

Up:U | | —r—1 |
(Select) 7 [ — Ll o |

ft: L e ——— | = |
elect), <[ \ | :%45‘”@7, ‘
G E == \ |
| ek | ‘

‘ |

‘ |

(45.3)
= 5 P =
Down: DI ] SRS N i
2 dos (Select) 7 _Cable outet dagram . B
= LJ o [ ol =
_ 5 | L L
3 ¥
<l Distance from scale
surface to detector head x /\\\
"
Dimensions
] Maximum =
Effective range L1 L2 L3 L4 =
Order No. Code (mm) trav(erlnlr;r;gth (mm) (mm) (mm) n (mm) Z 2 B
© Y

579-331*[18 ST7<>8 (A) L-3200A-* 3200 3210 3280 1640 14 230 17 § -
579-332*[ 8 ST7<>8 (A) L-3400A-* 3400 3410 3480 1740 16 130 19 g E
579-333*[18 ST7<>8 (A) L-3600A-* 3600 3610 3680 1840 16 230 19 g
579-334*[18 ST7<>8 (A) L-3800A-* 3800 3810 3880 1940 18 130 21 22
579-335*[]8 ST7<>8 (A) L-4000A-* 4000 4010 4080 2040 18 230 21
579-336*[18 ST7<>8 (A) L-4200A-* 4200 4210 4280 2140 20 130 23
579-337*[18 ST7<>8 (A) L-4400A-* 4400 4410 4480 2240 20 230 23
579-338*[ 18 ST7<>8 (A) L-4600A-* 4600 4610 4680 2340 200 22 130 25
579-339*[18 ST7<>8 (A) L-4800A-* 4800 4810 4880 2440 22 230 25
579-340*[18 ST7<>8 (A) L-5000A-* 5000 5010 5080 2540 24 130 27
579-341*[8 ST7<>8 (A) L-5200A-* 5200 5210 5280 2640 24 230 27
579-342*[18 ST7<>8 (A) L-5400A-* 5400 5410 5480 2740 26 130 29
579-343*[18 ST7<>8 (A) L-5600A-* 5600 5610 5680 2840 26 230 29
579-344* 8 ST7<>8 (A) L-5800A-* 5800 5810 5880 2940 28 130 31
579-345*[18 ST7<>8 (A) L-6000A-* 6000 6010 6080 3040 28 230 31

The <> code indicates the interface specification (0,4,5,7,8).
The Order No. and the * code indicate the direction of the head cable (R, L, U, D).
The [Jin the Order No. is as described below.

ST708AL: 0
ST748AL: 4
ST748L: 3
ST758L: 5
ST778AL:7
ST788AL: 8




Signal Adjusting Method When Mounting ABS ST700 Series

* In order to perform signal adjustment and confirmation after the unit is mounted, conditioning is necessary using a PC and
application software (ABS ST700 Signal Adjustment Program). (For conditioning, allow a travel distance of at least 60mm.)
The following settings and confirmation are possible with this software:
1) Scale signal automatic adjustment = It is necessary to mount the scale base and detector head detector with specified
dimensions.
2) Scale signal amplitude (signal strength) confirmation
3) Scale origin (absolute position data of zero) setting
4) Absolute position data confirmation
5) Error history clear
6 ABS resultant error checking (effective range 3200mm to 6000mm)

* Required items * “Conversion unit, application software” set

[tem Quantity Details Notes Set No. Applicable model Conversion unit Connection cable B
PC* 1 DOS/ (Windows version) Provided by user 06ADZ751 |ST70[JA, ST70 CJAL |USB-485 DS15P (main unit) | MIT cable
Conversion unit 1 USB-485(422)DS15P 06ADT457 |ST74 ] A, ST74 1AL |USB-485 DS15P (main unit) | MEL-J4/)3 cable

_ {System Sacom Industry Corp. 06ADPAgs 5177 1A STITIIAL sp.a5 Ds1s (main it [ YIMAT cable
Connection cable A 1 USB cable Option . _
Connection cable B 1 RS-485 cable or RS-422 cable (bund|e) 06ADZ752 |ST74[] , ST74[JL USB-422 DS15P (mam umt) MDS cable
Al gt 06ADR760 |ST75[ ], ST75[]L USB-422 DS15P (main unit) [FUNAC cable
s 1| ABS ST700 Signal Adjustment Program

* This program requires a PC with the following operating environment.
PC: DOSNV with Pentium 200 MHz or faster (with USB port)
Memory: 64MB min. (128MB recommended)
Program size: 10MB
0OS: Windows95 or later
Monitor: 256 colors, 800x600 or higher (1024x768 or higher is recommended)
USB: COM1 is normally used (other ports can also be used)

¢ Connection method

Connection cable A Feedback cable
b= USB port (USB cable) (Supplied by user) Head cable  Detector head Scale base
R
T &
g USB-485 T T L oo ccccmee
£R i wvsise | 11
B wv I 1
@ v [ ]
eojyaa)
<< < L

C(onnection cable B ) Vv
Grounding RS-485 cable or RS-422 cable ABS ST700 Series
* To prevent the possibility of electric shock the device must be grounded.

* When using Part No.06ADZ751, connect the head cable and the connection cable B together.

* The conversion unit's power source is supplied via connection cable A from the PC USB port.

* In the “Applicable model” column, 1,2,3,4,8,9 apply to 1. Prepare the appropriate conversion unit and connection cable B for the scale to be used.

Compatibility of Detector Head and Main Scale

¢ Note that for the ST700 series (compact type) with an Main scale Detector head
effect|\{e range 3000 mm or less or 3200_ MM Or MOTE, | for effective range of 3200mm to 6000mm | <€{Compiatible[ | For effecive range of 3200mm to 6000mm
the main scale and the detector head are different so they
are not compatible. For effective range of 3000mm o less | <€{CompatibleP>| For effective range of 3000mm or less

¢ The communication standards are different for the ST7 [J
C1(L) and ST7 CICJA (L), so they are not compatible.

Mitutoyo
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Separate Type ABS ST Series

Absolute Scale Unit (High environmental resistance type)

ABS ST1300 Series

- = \BSOLUTE"

Double-end screw-mounting type

T —

Features

o Effective length: 12m, Maximum response speed: 8m/s, Resolution: 1nm
* Various interfaces are supported.

* A new detection method has improved robustness in regards to contamination resistance and gap tolerance (in-house testing result).
* There is a choice of mounting method:double-sided tape or double-end screw.

¢ Signal check program enables integrity check and maintenance.

Meaning of Model No.
ABS 5T13 4 1A-1200 D

Double-sided tape mounting type

Absolute type Scale mount
D: Double-end mounting
E: Double-sided tape mounting

Series name ————— . )
Separate Type ABSOLUTE Linear Scale — Effective range: 10mm to 12000mm
Transmission method
Interface specification A:When 0, 4, 7, or 8 is selected in the interface specification listed on the left
0: Supports Mitutoyo ENSIS high-speed serial interface Nothing: When 5 is selected in the interface specification listed on the left
ABS ST1300JA L Resolution
4: Supports Mitsubishi Electric Corporation high-speed serial interface  1: Resolution 0.01um
ABS ST13400A 2: Resolution 0.001pm
5: Supports FANUC Ltd. high speed serial interface
ABS ST13500A
7: Supports Panasonic Corporation, Motor Business Unit high-speed serial interface
ABS ST1370A
8: Supports Yaskawa Electric Corporation high-speed serial interface
ABS ST1380JA
Available Interfaces
Mitutoyo ENSIS*?
Mitsubishi Electric Corporation, MELSERVO MR-J4 Series
Applicable interfaces*' FANUC Ltd.

Panasonic Corporation, Motor Business Unit MINAS-A5 Series
Yaskawa Electric Corporation, >-VII Series

*1 Be sure to contact each manufacturer for details of the applicable systems (availability of connection).
*2 EENSIS is a registered trademark of Mitutoyo Corporation.

System Configuration < About the feedback cable

* For the feedback cable to connect to the Yaskawa Electric Corporation's servo
amplifier, a serial cable from Yaskawa Electric Corporation is available.
Cable model No.: JZSP-CLP70-[JCJ-E (03,05,10,15, 20)
* For the feedback cable to connect to Mitsubishi Electric CorporationMR-J4/MR-J3
i ! series, place an order with Mitutoyo with the following order No. specified.
Feedback cable* Feedback cable for MR-J4/MR-J3 series, 5m: No. 06ACF117A, 10m: No.06ACF1178

-MI Control device*

Tape scale

Detector head

o/
B

Electric connector

Items to be constructed by the client

Note: The feedback cable and control device are to be constructed and connected by the client.
I the feedback cable from Yaskawa Electric Corporation is used, the ST1380A connecting cable (optional: 06AFA434A) is needed.

Mitutoyo
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Specifications
ltem Model ABS ST1300
Detection method Optical reflection type linear encoder
Metal tape

Scale type Double-end fixation Double-stick tape fixation
Maximum effective length 12m 3m 3m*!
Fixing part material — Equivalent to iron Other than equivalent to iron

. a £5um (1m or less) £5um (1m or less)
Indication accuracy (20°C) +5um/m (1.1m or more) ** £5um/m (1.1m or more)
Resolution 0.001um/0.01um (switched at shipment)
Maximum response speed 8m/s or less
Applicable Interfaces Mitutoyo ENSIS, Mitsubishi Electric Corporation I/F, FANUC Ltd. I/F. Yaskawa Electric Corporation I/F. Panasonic Corporation I/F
Expansion coefficient =~10x10°/K * \ ~10x10°/K *?
GAP allowance Initial: £0.1Tmm_ Kinetic: +0.2mm
Cable length 1m (Highly curved cable)
Detector size 40 (D) x 22 (W) x 23 (H) mm

. _EOoC *1

Operation temperature 0-50°C When r?]ogr?ti%q: +10°C
Storage temperature =20 - 70°C -20 - 70°C*3

*1: Double-sided tape fixing type, careful for the condition of operating temperature range, in case that the sealing surface material is except for Fe equivalent.

*2: Thermal expansion coefficient occasionally change,  as the difference between scale material’s and sealin? surface material's is excessive.

*3: Double-sided tape fixing type, the accuracy compensation occasionally change, in case that the sealing surface material is except for Fe equivalent and
stored in environment over operating temperature range. Imaging these conditions, double-end fixing type is adopted.

*4: Tension fix is adopted to be stable the temperature property. Because scale tension is longer 250 um/m, the accuracy compensation is needed over the system.

*5: Thermal expansion coefficient after mounted conform to expansion/contraction of mounted surface by changing outer temperature(Double-end fixing type).

Relation between resolution for each supported interface, maximum effective length, and maximum response speed

el DoubIe-en'\él?‘i);i(rantili)r:w1 EffeCtivel)l%rsj%ﬁz-(s??lz tape fixation Hr s onlse S
Mitutoyo ENSIS 10y Lo _Sonamn o
Mitsubishi Electric Corporation 110nnmm ig%%%gnmmm* 113 ggém * ﬁm
FANUC Ltd, L Jaootmm_ _oeomm_ B
Panasonic Corporation 110 nnnr:w ig%%%?nmmm* 113 gggr?r? * 044;”rr/1§5
Yaskawa Electric Corporation 110 nnrg] i%%%(gﬂmmm* 113 5088,«;”,«;” * 38(2?7/;5

* When the center of the effective length is set zero (ORIGIN) at default setting. When zero-set is executed at the edge of the scale, the maximum effective length will change.

< Max. effective length ——————————| Zero Max. effective length ———————————|
Zero position position

<—Max. effective length 2 —>|, ——

Effective length Effective length
(Double-end fixation): 2100 mm - 42100 mm (Double-end fixation/Double-stick tape fixation):
(Mitutoyo ENSIS, Mitsubishi Electric Corporation, 0 mm - 42100 mm
FANUC Ltd., Panasonic Corporation) (Mitutoyo ENSIS, Mitsubishi Electric Corporation,
~1800 mm - +1800 mm FANUC Ltd., Panasonic Corporation)
‘ ~ (Yaskawa Electric Corporation) 0 mm - +1800 mm
(Double-stick tape fixation): ~1500 mm - 41500 mm (Yaskawa Electric Corporation)
Output specification Pin assignment for Mitsubishi Electric Corporation MELSERVO  Pin assignment for FANUCLtd. a/ai
Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
: 1,2 0V (LG) 10 N.C 1,2 GND 10 N.C
ﬁgrxg_a}g)sle connector 3.4 45V (75) 1 5V (5] 3,4 45V i 45V
(Standard accessory) 5 N.C 12 N.C 5 SD or SD/REQ 12 N.C
Y 6 N.C 13 0V (LG) 6 SDor_SD/_REQ 13 GND
7 MR (RQ/DT) 14 N.C 7 REQ or TEST 14 N.C
8 MRR (_RQ/_DT) 15 F.G 8 _REQ or _TEST 15 F.G
9 N.C Connector shell F.G 9 N.C Connector shell F.G
* TEST/_TEST signal: Used as a communication line when checking signal.
Pin assignment for Panasonic Corporation MINAS Pin assignment for Yaskawa Electric Corporation % Series
Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
1,2 GND 10 N.C 1,2 GND 10 N.C
3,4 +5V 1 +5V 3,4 VCC 1 VCC
5 N.C 12 N.C 5 N.C 12 N.C
6 N.C 13 GND 6 N.C 13 GND
7 +REQ/+SD 14 N.C 7 S 14 N.C
8 -REQ/-SD 15 F.G 8 /S 15 F.G
9 N.C Connector shell F.G 9 N.C Connector shell F.G
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External View
* Double-end fixation type (Effective length: 500 to 1000mm)

5 10£0.2 +0. 100£0.2)xn) 0.3 50.5+0.2 31.5:0.2 (1) M4x8
(5 _ 10+ 6502 ( )xn) + 10+012 M4i14
Mdx10 33) ot (13), 5 - [~ (&Iﬁingwasher combined with hex
~ X Xi
T , i 1 , i ‘ [% p—
HH ‘ L 7 uiL; =UE 7 (L] (P T T - T
~ s @ = A
< 1710.05G]|
1/l 0[0.05/1000
2xM3 depth 5 e 35+0.2 Mdx5 [G:Machine guidewdy
mmmx-nut) o (Same shape in the rear side) ~scale'holder *A" length 14 @ {Plain washer combined with hex-nu)
‘ Scale length 13 Mdx5
Mix5 (Sleeve washer combined with hex-nuf)
(Sleeve washer combined with hex-nut) 40 30.1 N
8] 25 ‘ 35:0.2 W % MEN
i =L i | |1 - ] -
= —— I Kl
e \2xM3 depth 6 | | x
(70) = Effective length L1 (103)
30.1
Overall length L2 JANER 5 201
, 2XRLT5 ) 03 g
N @ fe
13
12 59
Dimensions
¢ Resolution: 0.0Tum
Effective length| Scale length | Scalelength | Scale holder A No. of Mass
Qi ot L1 (mm) L2 (mm) L3 (mm) L4 (mm)  |mounting holes (9)
= 2 579-434{ 11 ST13<>1A-00500D 500 673 600 546 5 513
a 5 579-435{ 11 ST13<>1A-00600D 600 773 700 646 6 534
T2 579-436- 1 ST13<>1A-00700D 700 873 800 746 7 556
3 = 579-437L 11 ST13<>1A-00800D 800 973 900 846 8 578
h= E 579-438{ 11 ST13<>1A-00900D 900 1073 1000 946 9 599
_g a 579-439 1 ST13<>1A-01000D 1000 1173 1100 1046 10 621
<<
Dimensions
¢ Resolution: 0.001pm
Effective length| Scale length | Scale length | Scale holder A No. of Mass
Order No. Code L1 (mm) L2 (mm) L3 (mm) L4 (mm)  |mounting holes (9)
579-434 2 ST13<>2A-00500D 500 673 600 546 5 513
579-435{ 2 ST13>2A-00600D 600 773 700 646 6 534
579-436- 2 ST13<>2A-00700D 700 873 800 746 7 556
579-437{ 12 ST13<>2A-00800D 800 973 900 846 8 578
579-438 2 ST13>2A-00900D 900 1073 1000 946 9 599
579-439 2 ST13<>2A-01000D 1000 1173 1100 1046 10 621

[indicates the interface specification (0,4,5,7,8).
<> indicates the interface specification (0,4,5,7,8).
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External View
* Double-end fixation type (Effective length: 1100 to 12000mm)

(5) 10£02 65+0.2 ((1000.2) xn) 0.3 50.5:¢0.2 . 31.5%0.2 (1) M4x8
(33) ‘ 4 12¢02 @) (13) 75 | 10£0.2 = M‘4_x14h S
Max10 M3x6! 33) ‘ ‘ 33) ! [ ‘ (,\;ZLngwas er combined with hex-nut)
IHZFW mﬁ/ﬁ& | bt et e e il BE—
lad e A
L — Mdx5 gg’%@‘/%oow
(Plain washer combined with hex-nuf) 2xM3 denth 5 (Plamxwasher conbned v b
MdxS Scale length 13 (Same shape i the rear side) MdxS :
(Sleeve washer combined with hex-nut) 1000xm Scale holder "A" length L4 (Sleeve washer combined with hex-nut)
966 5 _ 24 65 40 30.1
~ S és | 35£0.2 7008)| x 15{}%
oo L |
7 | Mty = @
| © 0|5 ElelF=—— e = ﬁ}f
S \ ‘
< RS
Effective length L1~ = @ ‘ (103)
Overall length L2 ‘ 0
(59 TOOAH " 23 12401
i 35+ 03 o
Q| +H
L35 = 3
(59 12 ] 59
FEEER B TER Section view X-X"
Dimensions
¢ Resolution: 0.01um
Hfectie| Scale | Scale | Scale | No.of Efective | Scale | Scale | Scale | No.of
Order No. Code length | length | length | holder A |mounig Mass Order No. Code length | length | length | holder A [mauning l\/(la)ss
Lm) | 2 ) |3 (m)] L (mm) | hos”| (@) T SIS L1 (m) | L2 () |L3 (mm)| L4 (mm) | des”| \9
579-4401 11 |ST13<>1A-01100D] 1100 1273 | 1200 | 146 | 11 | 659 ); T13<>1A-09200D | 9200 | 9373 | 9300 | 246 | 92 | 2538
579-441-_11 |ST13$>1A-01200D| 1200 | 1373 | 1300 | 246 | 12 | 680 579-486-L11 [ STI3(1A-09400D | 9400 [ 9573 | 9500 | 446 [ 94 [ 2581
579-442-L11 |ST13>1A-01300D] 1300 | 1473 | 1400 | 346 | 13 | 702 579-487 11 |ST13(1A-09600D 9600 | 9773 [ 9700 | 646 | 9% | 2625
579-4431 11 [ST1351A-01200D 1200 11573 11500 | aae 14 [ 724 579-4881_11 | ST13<>1A-09800D| 9800 | 9973 | 9900 | 846 | 98 | 2668
579-4441 11 |ST13>1A-01500D] 1500 | 1673 | 1600 | 546 | 15 | 745 579-489-L 11 [ ST13>1A-10000D | 10000 [ 10173 | 10100 [ 1046 [ 100 [ 2711
5794451 11 [ST1351A-01600D 1800 1773 1700 | &2 |16 [ 767 579-490_11 | ST13<>1A-10200D | 10200 | 10373 | 10300 | 246 | 102 | 2770
579-446-_11 |ST13(>1A-01700D| 1700 | 1873 | 1800 | 746 | 17 | 788 579-491-L11 [ST13(1A-10400D | 10400 | 10573 | 10500 | 446 [ 104 [ 2814
579-447 11 ST13¢51A-01800D| 7800 | 1973 | 1900 | 846 | 18 | 810 579-492111 | ST13<>1A-10600D | 10600 | 10773 | 10700 | 646 | 106 | 2857
5790481 11 [ST13¢51A-02000D 2000 T 2173 12100 T 1046 T 20 T 853 579-493-1 | ST13(>1A-10800D | 10800 | 10973 | 10900 | 846 | 108 | 2900
579-449L 11 |ST13>1A-02200D] 2200 | 2373 | 2300 | 246 | 22 | 913 579-494-L 1 [ST131A-11000D | 11000 [ 11173 | 11100 | 1046 [ 110 [ 2943
5704501 11 1ST1351A-02400D] 2400 2573 | 2500 | aag T 24 | 956 579-4951_11 | STA3>1A-11200D] 11200 | 11373 | 11300 | 246 | 112 | 3003
579-451 11 [ST13¢51A-02500D | 2500 | 2673 | 2600 | 546 | 25 | 977 579-4961_11 | ST13C>1A-11400D | 11400 | 11573 | 11500 | 446 | 114 | 3046
5794521 11 1ST1351A-02600D 2800 2773 12700 | 626 26 099 579-497111 | ST13>1A-11600D| 11600 | 11773 | 11700 | 646 | 116 | 3089
579-453L11 |ST13<>1A-02800D| 2800 | 2973 | 2800 | 846 | 28 | 1042 579-498-L 11 [ST13(1A-11800D | 11800 [ 11973 | 11900 | 846 [ 118 [ 3132
579-454-1 |1 ST13<>1A-03000D| 3000 | 3173 | 3100 | 1046 | 30 | 1085 579-499- 1 ST13<>1A-12000D | 12000 | 12173 | 12100 | 1046 | 120 | 3175
579-455 11 |ST13<>1A-03200D| 3200 | 3373 | 3300 | 246 | 32 | 1145 . .
579-456- 11 |ST13<>1A-03400D| 3400 | 3573 | 3500 | 446 | 34 | 1188 Dimensions
579-457-L 11 |ST13<>1A-03600D| 3600 | 3773 | 3700 | 646 | 36 | 1231 * Resolution: 1um
579-458-11 |ST13<>1A-03800D | 3800 | 3973 | 3900 | 846 | 38 | 1274 esolution: 0.001y :
579-459-L 11 |ST13<>1A-04000D| 4000 | 4173 | 4100 | 1046 | 40 | 1318 ectie | Scde | Scale | Scale | Nodf | ppass
579-460-_11 [ST13:1A-04200D 4200 | 4373 | 4300 | 246 | 42 [1377 Order No. Code b, |l | et holder A ey ")
579-46111 [ST13C1A-04400D | 4400 | 4573 | 4500 | 446 | 44 | 1420 c
579-462 11 [ST13>1A-04600D | 4600 | 4773 | 4700 | 646 | 46 | 1463 579-440L 2 | ST13:2A-01100D | 1100 | 1273 | 1200 | 146 | 11 | 659
579-46311 |ST13<>1A-04800D | 4300 | 4973 | 4900 | 846 | 48 | 1507 579-4414 12 | ST13>2A-01200D | 1200 | 1373 | 1300 | 246 | 12 | 680
579-464_11 |ST13<>1A-05000D| 5000 | 5173 | 5100 | 1046 | 50 | 1550 579-4421 12 | ST13>2A-01300D | 1300 | 1473 | 1400 | 346 | 13 | 702
579-465{ 11 |ST13<>1A-05200D| 5200 | 5373 | 5300 | 246 | 52 | 1609 579-4431 12 | ST13>2A-01400D | 1400 | 1573 | 1500 | 446 | 14 | 724
579-466-_11 |ST13<>1A-05400D| 5400 | 5573 | 5500 | 446 | 54 | 1652 579-4441 12 | ST13>2A-01500D | 1500 | 1673 | 1600 | 546 [ 15 | 745
579-467-_11 |ST13<>1A-05600D | 5600 | 5773 | 5700 | 646 | 56 | 1696 579-445- 2 | ST13>2A-01600D | 1600 | 1773 | 1700 | 646 | 16 | 767
579-46811 |ST13<>1A-05800D | 5800 | 5973 | 5900 | 846 | 58 | 1739 579-4464 12 | ST13>2A-01700D | 1700 | 1873 | 1800 | 746 [ 17 | 788
579-469L 11 |ST13<>1A-06000D| 6000 | 6173 | 6100 | 1046 | 60 | 1782 579-447- 2 | ST13<>2A-01800D | 1800 | 1973 | 1900 | 846 | 18 | 810
579-470-L 11 |ST13<>1A-06200D| 6200 | 6373 | 6300 | 246 | 62 | 1841 579-4481 12 | ST13<>2A-02000D | 2000 | 2173 | 2100 | 1046 | 20 | 853
579-471L 11 |ST13<>1A-06400D | 6400 | 6573 | 6500 | 446 | 64 | 1885 579-449-L 2 | ST13>2A-02200D | 2200 | 2373 | 2300 | 246 | 22 | 913
579-472-11 |ST13>1A-06600D| 6600 | 6773 | 6700 | 646 | 66 | 1928 579-450{ 12 | ST13>2A-02400D | 2400 | 2573 | 2500 | 446 | 24 | 956
579-4731 11 |ST13<>1A-06800D | 6800 | 6973 | 6900 | 846 | 68 | 1971 579-4514 12 | ST13<>2A-02500D | 2500 | 2673 | 2600 | 546 [ 25 | 977
579-474-_11 |ST13<>1A-07000D| 7000 | 7173 | 7100 | 1046 | 70 | 2014 579-452- 2 | ST13<>2A-02600D | 2600 | 2773 | 2700 | 646 | 26 | 999
579-475-L 11 |ST13<>1A-07200D| 7200 | 7373 | 7300 | 246 | 72 |2074 579-453- 2 | ST13<>2A-02800D | 2800 | 2973 | 2900 | 846 | 28 | 1042
579-476-L11 |ST13>1A-07400D| 7400 | 7573 | 7500 | 446 | 74 | 2117 579-454-_12 | ST13<>2A-03000D | 3000 | 3173 | 3100 | 1046 | 30 | 1085
579-477-L11 |ST13>1A-07600D| 7600 | 7773 | 7700 | 646 | 76 | 2160 579-455-_2 | ST13<>2A-03200D | 3200 | 3373 [ 3300 | 246 | 32 | 1145
579-4781 11 |ST13<>1A-07800D| 7800 | 7973 | 7900 | 846 | 78 | 2203 579-456- 12 | ST13<>2A-03400D | 3400 | 3573 | 3500 | 446 | 34 | 1188
579-479-11 |ST13<>1A-08000D| 8000 | 8173 | 8100 | 1046 | 80 | 2246 579-4574 12 | ST13<>2A-03600D | 3600 | 3773 | 3700 | 646 | 36 | 1231
579-480-1 11 |ST13<>1A-08200D| 3200 | 8373 | 8300 | 246 | 82 | 2306 579-458- 2 | ST13<>2A-03800D | 3800 | 3973 [ 3900 | 846 | 38 | 1274
579-481-11 |ST13<>1A-08400D| 8400 | 8573 | 8500 | 446 | 84 | 2349 579-459-_2 | ST13<>2A-04000D | 4000 | 4173 | 4100 | 1046 | 40 | 1318
579-482-_11 |ST13<>1A-08600D| 3600 | 8773 | 8700 | 646 | 86 | 2392 579-460-_ 2 | ST13<>2A-04200D | 4200 | 4373 | 4300 | 246 | 42 [ 1377
579-483-L 11 |ST13>1A-08800D | 8300 | 8973 | 8900 | 846 | 83 | 2435 [ indicates the interface specification (0,4,5,7,8).
579-484- 11 |ST13<>1A-09000D| 9000 | 9173 | 9100 | 1046 | 90 [2479 < indicates the interface specification (0,4,5,7,8).

Effective length of ST1382A is up to 3600mm.




External View
* Double-end fixation type (Effective length: 10 to 3000mm)
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0.3(Tape scale)
1)
(double-sicled tape)
Section view X-X'
Dimensions Dimensions
¢ Resolution: 0.01um ¢ Resolution: 0.001um
Effective | Scale | Scale Mass Effective | Scale | Scale Mass
Order No. Code length | length | length @ Order No. Code length | length | length (0
L1 (mm) | L2 (mm)| L3 (mm) 9 L1 (mm) | L2 (mm)| L3 (mm) 9
579-401-{ 11 | ST13<>1A-00010E 10 110 70 300 579-401-L 2 | ST13<>2A-00010E 10 110 70 300
579-402-{ 11 | ST13<>1A-00025E 25 125 85 300 579-402-L 2 | ST13<>2A-00025E 25 125 85 300
579-403- 11 | ST13<>1A-00050E 50 150 110 301 579-403- 2 | ST13<>2A-00050E 50 150 110 301
579-404-{ 11 | ST13<>1A-00075E 75 175 135 302 579-404-[ 2 | ST13<>2A-00075E 75 175 135 302
579-405 11 | ST13<>1A-00100E 100 200 160 303 579-405{ 2 | ST13<>2A-00100E 100 200 160 303
579-406-_ 11 | ST13<>1A-00150E 150 250 210 305 579-406-__2 | ST13<>2A-00150E 150 250 210 305
579-407-L11 | ST13<>1A-00200E 200 300 260 307 579-407-. 2 | ST13<>2A-00200E 200 300 260 307
579-408-_ 11 | ST13<>1A-00250E 250 350 310 309 579-408-_2 | ST13<>2A-00250E 250 350 310 309
579-409- 11 | ST13<>1A-00300E 300 400 360 31 579-409-{ 2 | ST13<>2A-00300E 300 400 360 311
579-410-L11 | ST13<>1A-00350E 350 450 410 313 579-410_2 | ST13<>2A-00350E 350 450 410 313
579-411-{ 11 | ST13<>1A-00400E 400 500 460 315 579-411-L 2 | ST13<>2A-00400E | 400 500 460 315
579-412-_ 11 | ST13<>1A-00450E 450 550 510 317 579-412{ 2 | ST13<>2A-00450E | 450 550 510 317
579-413-L 11 | ST13<>1A-00500E 500 600 560 319 579-4131_ 2 | ST13<>2A-00500E 500 600 560 319
579-414-L 11 | ST13<>1A-00600E 600 700 660 323 579-414-L 2 | ST13<>2A-00600E 600 700 660 323
579-415L 11 | ST13<>1A-00700E 700 800 760 327 579-4151 2 | ST13<>2A-00700E 700 800 760 327
579-416-_ 11 | ST13<>1A-00800E 800 900 860 331 579-416-L 2 | ST13<>2A-00800E 800 900 860 331
579-417-_11 | ST13<>1A-00900E 900 1000 960 335 579-417-_12 | ST13<>2A-00900E 900 1000 960 335
579-418{ 11 | ST13<>1A-01000E | 1000 1100 1060 339 579-418-L 2 | ST13<>2A-01000E | 1000 1100 1060 339
579-419-L 11 | ST13>1A-01100E | 1100 1200 1160 343 579-419 2 | ST13<>2A-01100E | 1100 1200 1160 343
579-420-_ 11 | ST131A-01200E | 1200 1300 1260 346 579-420- 2 | ST13<>2A-01200E | 1200 1300 1260 346
579-421-{ 11 | ST13>1A-01300E | 1300 1400 1360 350 579-421-L 2 | ST13>2A-01300E | 1300 1400 1360 350
579-4221 11 | ST131A-01400E | 1400 1500 1460 354 579-4221 2 | ST13<>2A-01400E | 1400 1500 1460 354
579-423-L 11 | ST13>1A-01500E | 1500 1600 1560 358 579-423-L 2 | ST13<>2A-01500E | 1500 1600 1560 358
579-424 11 | ST131A-01600E | 1600 1700 1660 362 579-424 2 | ST13<>2A-01600E | 1600 1700 1660 362
579-425{ 11 | ST13<>1A-01700E | 1700 1800 1760 366 579-425-{ 2 | ST13<>2A-01700E | 1700 1800 1760 366
579-426-_ 11 | ST13<>1A-01800E | 1800 1900 1860 370 579-426-_2 | ST13<>2A-01800E | 1800 1900 1860 370
579-427-. 11 | ST13<>1A-02000E | 2000 2200 2060 378 579-427- 2 | ST13<>2A-02000E | 2000 2100 2060 378
579-4281 11 | ST13<>1A-02200E | 2200 2400 2260 386 579-4281 2 | ST13<>2A-02200E | 2200 2400 2260 386
579-429 11 | ST13>1A-02400E | 2400 2500 2460 394 579-4291 2 | ST13<>2A-02400E | 2400 2500 2460 394
579-430-L 11 | ST13<>1A-02500E | 2500 2600 2560 398 579-430-L 2 | ST13<>2A-02500E | 2500 2600 2560 398
579-431-L11 | ST13>1A-02600E | 2600 2800 2660 402 579-431L 12 | ST13<>2A-02600E | 2600 2800 2660 402
579-432-{ 11 | ST13<>1A-02800E | 2300 3000 2860 409 579-432-L 2 | ST13<>2A-02800E | 2300 3000 2860 409
579-433-L 11 | ST13<>1A-03000E | 3000 3100 3060 417 579-433-L 2 | ST13<>2A-03000E | 3000 3100 3060 417

Mitutoyo

[indicates the interface specification (0,4,5,7,8).
< indicates the interface specification (0,4,5,7,8).




ABS ST1300 Signal Verification Program

¢ When the ST1300 signal verification program has been installed in a PC, the program allows signal verification and
maintenance work of the scale by connecting the conversion unit and the PC to the ABS ST1300 series. (The signal
verification work is indispensable. For details, refer to the User's Manual.)

* Description of signal verification program
ltem Description Screen photo

Allows checking and judgment of the mounting status by

(1) Verification of the detector head mounting position acquiring data from the {ape scale.

Allows checking and judgment of the mounting status by

(2) Verification of the total length of the tape scale acquiring data on the total length of the tape scale.

Allows the scale origin (positional data: 0) to be set at an arbitrary

(3) Setting the scale origin point on the scale.

Allows verification of the current position data with reference
(4) Verification of the absolute position data to the scale origin, and the alarm code and alarm information is
output attached to the position data.

(5) Clearing error records Allows records of error detection in the scale to be cleared.

(6) Writing system parameters Allows system parameters to be written to the detector head.

Allows system parameters stored in the detector head to be read

(7) Reading system parameters out and displayed.

. _ Allows readout of a detailed internal error code, verification of
(8) Reading and storing error records error code information and saving error codes as an error record
file in the PC.

Absolute Scale Unit
ABS ST1300 Series

(9) Signal monitor Allows a check of the acquired data over the total length of the

tape scale.
[} I i Feedback cable _
Connection details T T (obecorstuctedbythecien)  Headcomectonut  petectorhead Tape el
e M\ ...........
I ]
Connecting cable B
_ (RS-485 cable or RS-422 cable) ABS ST1300 series

Ground

Note: To avoid the risk of electric shock, all exposed metalwork in the system must be grounded.

¢ Order No. of "conversion unit and signal verification program" set

Order No. Conversion unit + Accessories Connecting cable B
Signal verification program 3 Tl g 3
M Conversion unit USB-485 DS157 MEL-J3 cable (Mitsubishi Electric Corporation)
06AEX140 Conversion unit manual Y/MAT cable (Yaskawa Electric Corporation)
| Device driver (CD-ROM)
06AFA406 Conversion unit USB device MIT cable (Nikki Denso)
———— |Installation manual
06AFA407 Connecting cable A (USB cable) FANUC cable
Connecting cable B

Note: An Order No. is applicable to each company's interface because connecting cable B differs depending on the interface of the ABS ST1300 series.
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Assembly Type ABS AT Series .
Absolute Scale Unit (Standard Type) pRVE ctia

ABS AT1100 Series

(Resolution 0.05um Specification)

ABSOLUTE”
Features
* This series has adopted a new structure not easily subject to infiltration of coolant and a dust-proof rubber highly resistant to coolant
attack.

It offers a field support type linear scale with higher reliability than before.

* The sensor-to-scale air gap in this newly developed implementation of Mitutoyo's unique electromagnetic induction method is
approximately 0.4mm — around 4 times as wide as that of a conventional optical or electromagnetic sensor. This much larger
gap makes problems due to the ingress of foreign bodies, etc. unlikely to occur, and is the world's largest in a machine tool-
oriented scale.

* The de facto standard frame multipoint mounting method has been adopted to provide high resistance to vibration and shock.

* The improvement of signal processing technology in the electromagnetic induction type absolute linear encoder has achieved
approximately 6 times higher accuracy than that of previous scales.

* This series is compatible with the high-speed serial interface from leading machine-tool companies, allowing direct connection
to an NC controller.

Meaning of Model No.
ABS AT1M1C13 - LI
]

Effective length

= Interface specifications

z § Applicable system Scale model

§ = FANUC Ltd., Serial ai interface ABS AT1153
o= Mitsubishi Electric Corporation, High-speed serial interface ABS AT1143
2 b= Siemens AG, DRIVE-CLIQ ABS AT1123
.:%’ é’ Note: For the details of applicable systems, inquiries should be made of each manufacturer.

Scale configuration
[ABS AT1100 Series]

e W

ABS AT1153
ABS AT1143

(1) Discrete-wire specifications

T = S i

(2) FANUC connector specifications
:(3) Mitsubishi connector specifications

Datum point position for length
T B = %eaea T

e

\ABS origin (20mm left from edge of effective length)

ABS AT1123

(4) Siemens connector specifications

Mitutoyo




ABSOLUTE"

Specifications

[tems Model ABS AT110C13

Detection method Electromagnetic induction

Mounting method Frame multipoint

Reference position for expansion due N

oL clyer st Refer to the External View diagram (L5)

Detection method 24 types: 140,240,340,440,540,640,740,840,940,1040,1140,1240,1340,1440,1540,1640,1740,1840,2040,2240,2440,2640,2840,3040
Resolution 0.05um

Maximum response speed 3m/sec

Indication accuracy (20°C)

Effective length Lo=140 - 2040mm: 3+5L0/1000 (um)
Effective length  Lo=2240 - 3040mm: 5+5Lo/1000 (pm)

Expansion coefficient

~8x10 6/K

Vibration resistance

=<196m/s? (20G) (55 - 2000Hz)

Shock resistance

Effective length Lo=140~2040mm: =<343m/s? (35G) Effective lengthLo=2240~3040mm: <294m/s* (30G) (1/2sin 11ms)

Power supply voltage

ABS AT1153/1143: DC5V+10%  ABS AT1123: DC24V (Conforming to DRIVE-CLIQ)

Maximum current consumption

AT1153: 300mA (Max)  AT1143: 290mA (Max)  AT1123: 140mA (Max)

Operational temperature/humidity ranges

0t050°C 20 to 80%RH (non-condensing)

Storage temperature/humidity ranges

-20 to 70°C_ 20 to 80%RH (non-condensing)

System Configuration (Example)

[ABS AT1153/AT1143]
Connector A
[ &I S ¢ I N
g -—I?g
‘(Discrete—wires ecification /Grounding strap)
Oty Ry 77 ] SN ATII00 e J ﬂ:/_j (NC device)
L @& 4 o U
W/ M b FANUC connector|specification ; -
Signal cable (option) i
) FANUC connector specification ; fffff
(Tips)
1. The signal cable is an option. The client should construct this according to the situation.
2. The client should configure connector A according to the situation.
3. Installation of connector A and the grounding strap is the responsibility of the client.
[ABS AT1123]
LD IRERI & S O IR
=l
To Siemens AG
Signal cable: Siemens I/F specification (optional) ?ORA\{%%'Q compatible

Connection example (1)
ABS AT1123

Connection example (2)
ABS AT1123

(NOTE)
1. The extended connecting cable(s) should be constructed by the client.

2. Keep the total length of signal cable and extended connecting cable(s) less than 29m.
3. For the signal cable specification and how to obtain, contact Siemens AG.

Extended connecting cable (1)* Extended connecting cable (2)*
* The extended connecting cables (1) and (2) should be constructed by the client.

To Siemens AG
DRIVE-CLIQ
compatible
controller

Extended connecting cable (2)

Total length 29m

)

Extended connecting cable (1) Extended connecting cable (2) [ To Siemens AG
DRIVE-CLIQ
compatible

controller

Signal cable

Total length 29m

* Extended connecting cable (1) SIEMENS AG Model No. 6FX8002-2DC34
o Extended connecting cable (2) SIEMENS AG Model No. 6FX8002-2DC30
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Output specifications
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* ABS AT1153/1143 (discrete-wire) * ABS AT1143
Wire color Signal Mitsubishi connector specifications (MIDR)
Brown SD Pin No. Signal 10...2
Red %D 1 5V
Orange RQ (REQ) 2 GND dEat H‘
Yellow *RQ (REQ) 3 RQDT
White (2P) +5V 4 RQDT 9 1
Black (2P) GND 7 DT
Shield wire F.G 8 DT
* Cable to be constructed by the client (A total of 29 5.6.9.10 Not used
meters with the signal cable). Connector shell G
* ABS AT1153
FANUC connector specifications (FI-20)
Pin No. Signal 10........ 1
1 D N B
2 5D H ===y ﬁ
5 RQ(REQ) C ]
6 *RQ(REQ) 0. i
12.14 GND
18.20 +5V
16 FG
34.7.-13.15.17.19 Not used
* ABS AT1123 (discrete-wire) ¢ ABS AT1123

Siemens connector specifications

Wire color Signal
White/Brown +24V
Brown GND
White/Blue TEST
Blue TEST
White/Orange TXP
Orange TXN
White/Green RXP
Green RXN
Shield FG

Note: Leave test terminals (TEST, TEST) disconnected

during use.

Mitutoyo

M12 connector specifications

Pin No. Signal
1 +24V
2 TEST
3 RXP
4 RXN
5 GND
6 TXN
7 TXP
8 TEST
Shield sleeve F.G

during use.

Note: Leave test terminals (TEST, TEST) disconnected




Cable Dimensions Unit: mm

» ABS AT1153/1143 (discrete-wire specification)

Detector head (custom) side: Waterproof Code No. Model Cable length (m)
Ry . . _ 06AFG596-1 | AT1100F/M discrete-wire cable 1m 1
S — = & - 06AFG596-3 | AT1100F/M discrete-wire cable 3m 3
(27) | @21 — L: Cable length S 50 06AFG596-6 | AT1100F/M discrete-wire cable 6m 6
‘ 06AFG596-9 | AT1100F/M discrete-wire cable 9m 9
06AFG596-12 | AT1100F/M discrete-wire cable 12m 12
* Discrete-wire cable can not be used for ABS AT1123 (SIEMENS I/F).
* ABS AT1153 (FANUC connector specifications)
NC (FI-20) side: Non-waterproof
Detector head (custom) side: Waterproof (F-20 P Code No. Model Cable ength (m)
R =0 " 06AFF921-1| AT1100F Cable FUNUC Tm 1
LR~IRE: | == i D 06AFF921-3 | AT1100F Cable FUNUC 3m 3
= E | g =\ 06AFF921-6 | AT1100F Cable FUNUC 6m 6
27) @1 L: Cable length 37 06AFF921-9 | AT1100F Cable FUNUC 9m 9
* ABS AT1143 (Mitsubishi connector specifications)
Detector head (custom) side: Waterproof NC (MDR) side: Non-waterproof Code No. Model Cable length (m)
fffﬂ_j—_, ] =~ 06AFF957-1 | AT1100M Cable MDS-D 1m 1
P % =% H — ERN 06AFF957-3 [ AT1100M Cable MDS-D 3m 3
27 1 c L: Cable length © 295 295 06AFF957-6 | AT1100M Cable MDS-D 3m 6 2 .
L E “**> 06AFF957-9| AT1100M Cable MDS-D9m | 9 S .2
(]
P
wv O
L=
—
tF
O m
<<
* ABS AT1123 (discrete-wire specification)
Detector head (custom) side: Waterproof Code No. Model Cable length (m)
= E]’ T — e 06AFM103-1 | AT1100S discrete-wire cable Tm 1
g L] - 06AFM103-3 | AT1100S discrete-wire cable 3m | 3
Q7 | Q) L:Cable length | 50 | O6AFM103-6 | AT11005 discrete-wire cable 3m 6
06AFM103-9 | AT1100S discrete-wire cable 3m 9
06AFM103-12 | AT1100S discrete-wire cable 9m 12
* ABS AT1123 (M12 connector specifications)
Detector head (custom) side: Waterproof NC (M12) side: Non-waterproof ™ Code No. Model Cable length (m)
1 f;Lﬁ _ Y s 06AFL121-1 | AT1100S Cable M12 1m 1
ERN m— = - LS &) 06AFL121-3| AT11005 Cable M12 3m 3
@27) |21 — L: Cable length g 62 06AFL121-6 | AT1100S Cable M12 6m 6
06AFL121-9 | AT1100S Cable M12 9m 9




EXtemal ViEW Overall length L2=L0+119 Unit: mm
* ABS AT1153/AT1143 62.5 L5

(L4= (L0/2)+65)
13= (L0/2) +30: Overall length
P100xn
[omsa] | 35 P100%2 _ (nt2or3)-g7throughhole | A| | B[ C v
© ‘an's
I TR BT IR I
X=3 | o3
e — =
— — == \@ N
I w4 i
S\gna\cableconnectmgd\rectioncanbechanged/p = 402 - \__Signal cable assembly
i 00 _ S 2x@7
%ﬂfm 94~ | (45) Hex (both sides), depth 6.5
P Effective length LO (M6x1.0, L40)
Maximum travel length L1

7 Opposite side of mounting surface

;[ 9 7602 2xM5 depth 5

~
<
%A
N
~

Arrow view of "X" 54 [a]

=
g‘ §§ [Fixing example 2] [Fixing example 3 ] v -
M5x0.8 depth 5 ol — S5 7 [| Special plate
(Both directions) SIS S E spring
- 28| | ]
7 " *Longitudinal plain washers N
2401 | ~ direction ot Arrow of "Y
(Gap between detector head and aluminum frame) 1. G represents the machine guide.
3] 2. P represents the opposite side of the aluminum frame mounting surface.
DG Also, S represents the opposite side of the detector head mounting surface.
3. Q and R represent the linear scale's reference surfaces for mounting.
4. For descriptions of LO to L5 in the figure, refer to the next page.
5. For the center @7, it is recommended that it be fastened at two points, A and C.
6. A-g7 is identical to position C due to its effective length.
At this time, the center @7 will be 2 points.
£ Dimensions
) E Effective length | Maximum travel length | Overall length Mounting pitch No. of mounting holes
§ =] Oty e LO (mm) L1 (mm) L2 (mm) L3 (mm) L4 (mm) L5 (mm) n
8- 559-100-[ 13 | AT11[13-140 140 148 259 100 135 90 2
% < 559-101-[13 | AT11[13-240 240 248 359 150 185 147.5 3
é é‘ 559-102-[13 | AT11[13-340 340 348 459 200 235 190 4
559-103-[J3 | AT11[]3-440 440 448 559 250 285 2475 5
559-104-[J3 | AT11[3-540 540 548 659 300 335 290 6
559-105-[ 13 | AT11[13-640 640 648 759 350 385 347.5 7
559-106-[J3 | AT11[13-740 740 748 859 400 435 390 8
559-107-[J3 | AT11[3-840 840 848 959 450 485 4475 9
559-108-[ 13 | AT11[13-940 940 948 1059 500 535 490 10
559-109-[ 13 | AT11[J3-1040 1040 1048 1159 550 585 547.5 11
559-110-[J3 | AT11(3-1140 1140 1148 1259 600 635 590 12
559-111-[J3 | AT11[]3-1240 1240 1248 1359 650 685 647.5 13
559-112-[J3 | AT11[J3-1340 1340 1348 1459 700 735 690 14
559-113-[13 | AT11(3-1440 1440 1448 1559 750 785 7475 15
559-114-[13 | AT11[]3-1540 1540 1548 1659 800 835 790 16
559-115-[ 3 | AT11[]3-1640 1640 1648 1759 850 885 8475 17
559-116-[13 | AT11(3-1740 1740 1748 1859 900 935 890 18
559-117-[13 | AT11[]3-1840 1840 1848 1959 950 985 947.5 19
559-118-[ 13 | AT11[]3-2040 2040 2048 2159 1050 1085 1047.5 21
559-119-[13 | AT11[3-2240 2240 2248 2359 1150 1185 1147.5 23
559-120-[ 13 | AT11[13-2440 2440 2448 2559 1250 1285 1247.5 25
559-121-[ 3 | AT11[]3-2640 2640 2648 2759 1350 1385 1347.5 27
559-122-[ 13 | AT11[3-2840 2840 2848 2959 1450 1485 1447.5 29
559-123-[ 13 | AT11[]3-3040 3040 3048 3159 1550 1585 1547.5 31
*[Jin Order No. and Model indicates the interface specification as follows:
AT1143: 4
AT1153: 5

Mitutoyo




EXtemal ViEW Overall length L2=L0+119 Unit: mm

* ABS AT1123 625 L5
(L4 = (L0/2)+65)
L3 = (L0/2) + 30: Recommended
8] P100xn
(Hlooss] | 35 P100:02 (n+2 0r3)-g7through hole | A

6
[
™o

=<

I s ALiiB0 ca

) Hex (both sides), depth
\ L Signal cable assembly
O

direction can be changed 4002 S
2x07 94 _|\(45)
Hex (both sides), depth 6.5 (0)

M6X1 AO, |ength 40 ABS Ongm point A

Effective length LO

Maximum travel length L1
| * Opposite side of Hex (both sides), depth 6.5
ZI7IEL_mounting surface (M6x1.0, L40)

9 762 2-M5 depth 5
|

%n 5 i)
I
< 1
Arrow view of "X"
— 24
Fixing example 1 — | — | ]
Air purge [Fixing example 2| [Fixing example 3] Ajuminum frame
M5x0.8depth 5 7/
(Both directions)
{/10:1x]
* Longitudinal
direction 7 ot Arrow of 'Y

1. G represents the machine guide.
2. P represents the opposite side of the aluminum frame mounting surface.

ﬂ Also, S represents the opposite side of the detector head mounting surface.
3.Q and R represent the linear scale's reference surfaces for mounting.
4. For descriptions of LO to L5 in the figure, refer to the next page.
5. For the center @7, it is recommended that it be fastened at two points, A and C.
6. A-g7 is identical to position C due to its effective length.
. . At this time, the center 7 will be 2 points.
Dimensions Eg
Order No. Model Effective length Maxurgg(r}rghtravel Overall length Mounting pitch No. ofhgggntlng E E
L0 (mm) L1 (mm) L2 (mm) L3 (mm) L4 (mm) L5 (mm) n a §
559-100-23 | AT1123-140 140 148 259 100 135 90 2 % =
559-101-23 | AT1123-240 240 248 359 150 185 147.5 3 IS} f,
559-102-23 | AT1123-340 340 348 459 200 235 190 4 22
559-103-23 | AT1123-440 440 448 559 250 285 2475 5
559-104-23 | AT1123-540 540 548 659 300 335 290 6
559-105-23 | AT1123-640 640 648 759 350 385 3475 7
559-106-23 | AT1123-740 740 748 859 400 435 390 8
559-107-23 | AT1123-840 840 848 959 450 485 4475 9
559-108-23 | AT1123-940 940 948 1059 500 535 490 10
559-109-23 | AT1123-1040 1040 1048 1159 550 585 5475 i
559-110-23 | AT1123-1140 1140 1148 1259 600 635 590 12
559-111-23 AT1123-1240 1240 1248 1359 650 685 647.5 13
559-112-23 | AT1123-1340 1340 1348 1459 700 735 690 14
559-113-23 | AT1123-1440 1440 1448 1559 750 785 747.5 15
559-114-23 AT1123-1540 1540 1548 1659 800 835 790 16
559-115-23 | AT1123-1640 1640 1648 1759 850 885 847.5 17
559-116-23 | AT1123-1740 1740 1748 1859 900 935 890 18
559-117-23 AT1123-1840 1840 1848 1959 950 985 947.5 19
559-118-23 | AT1123-2040 2040 2048 2159 1050 1085 1047.5 21
559-119-23 | AT1123-2240 2240 2248 2359 1150 1185 11475 23
559-120-23 AT1123-2440 2440 2448 2559 1250 1285 1247.5 25
559-121-23 | AT1123-2640 2640 2648 2759 1350 1385 1347.5 27
559-122-23 | AT1123-2840 2840 2848 2959 1450 1485 14475 29
559-123-23 | AT1123-3040 3040 3048 3159 1550 1585 1547.5 31
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Assembly Type ABS AT Series
Absolute Scale Unit (Slim Spar Type) prve ctio

ABS AT500 Series

(Resolution 0.001um/0.005um/0.01um) g’

Features ABS AT500-S Series "”’ -
* This scale achieves the Absolute Linear Scale's highest level resolut|on of 0.001 pm

o The ABS AT500-S Series realizes vibration resistance of 196m/s’ (20G) and shock-resistance of 343m/s>  ABs AT500-H Series
(35G), suitable for use with heavy cutting equipment and for high-speed machining.

o The ABS AT500-H Series has high repeatability, excellent temperature characteristics, and enables
highly accurate and stable positioning.

* Slim shape is suitable for space-saving designs.

* Compatible with servo amplifiers from a range of companies (high-speed serial interfaces).

How to read the code

ABS ATS 05 01-0000-000

Effective range
Interface specification Q S —D Base position (the 'zero elongation' point)*
Applicable systems Scale code C: Midpoint of effective range
FANUC Ltd. control devices FS-i Series POWER Mate i ABS AT555 Iﬁ: Fém(ij off effffecttl‘ve range ((+ syge engg
Mitsubishi Electric C ti trol devices MITSUBISHI CNC Seri - End OT eTTective range (- side en
MIDSS/,QDQ;S; S(;rr?é)sra 10N CoMHO1ences €% | ABS AT545 Note: L and R are only for the high-accuracy type
o : : - * This refers to the fixed point on the scale around which
Mitsubishi Electric Corporation MR-J4/MR-J3 Series ﬁgg ﬂgggA clamping arrangements ensure that any expansion or
Amplifier compatible with the Mitutoyo ENSIS interface ABS AT505A contraction due to temperature change occurs.
Siemens AG DRIVE-CLIQ ABS AT524 AT527 L Scale unit specifications
Note: ABS AT51501 S: High-rigidity type
L Communication method H: High-accuracy type

Resolution Blank: Full-duplex communication

7:0.001um *only for AT524 A: Half-duplex communication

5:0.005um (20um/4096) AT524/527: DRIVE-CLIQ communicationcommunication

4:0.01pm  *only for AT524

Note: For details regarding the applicable system, please consult with the individual
manufacturer.

Scale configuration ABS origin ATS24/527 . -
. , (20mm left from edge of effective length), ABS origin, datum point position AT5LJ5
ABS AT500-S Series / / CaEe
ABS AT5(5-5C - -
ABS ATSI5A-SC
ABS AT524-5C
ABS AT527-5C

Siemens AG communication cable
(M12 connector specification)

ABS AT500-H Series /é%m?'e?t/ﬁgméz of effective length),” ABS origin, datum point position AT5(15
ABS AT5.15-HC £l e :

ABS AT5C15A-HC a% ——
ABS AT524-HC )
ABS AT527-HC ABS origin AT524/527 T2

(20mm left from edge of effective length)
Adatum point position) L ABS origin AT5LI5

ABS ATSL5-HR | ’
ABS ATSJ5A-HR E%
ABS AT524-HR =

ABS AT527-HR

ABS origin AT524/527 ) R
ABS AT515-HL / (20mm Ieft from edge of effective Iength')/ABS origin AT5(15 /(datum point position)
| | 3

ABS AT5CI5A-HL

ABS AT524-HL E %

ABS AT527-HL

Mitutoyo




ABSOLUTE"

* Since the 20um signal is divided by 4096, the actual value is 0.0048828125pm.When setting the minimum resolution on the controller, always enter the actual value.

Specifications
High-rigidity type High-accuracy type
[tem ode ABS ATCICICI-SC ABS ATOICIO-HC ABS ATCICIOJ-HL/HR
ATSCI5/ATSCISA | AT524 | AT527 | ATSCIS/ATSC5A | AT524 | AT527 | ATSCIS/ATSCISA | AT524 | AT527
Detection method Electrostatic capacitance type / photoelectric type composite ABS linear encoder
Scale mounting method Multi-point elastic fixing 3 or 5-point elastic fixing 3 or 4-point elastic fixing
End of effective range
Base position Midpoint of effective range HL: (+ side of absolute value)
HR: (- side of absolute value)

Effective range 100 to 2200mm 100 to 1000mm 100 to 350mm

Resolution 0.0054im (20um/4096)* | 0.01ym | 0.001um |0.005m (20um/4096)* | 0.01ym [ 0.001um [0.005pm (20um/4096)* | 0.01um [0.001um

Maximum response speed 150m/min (2.5m/s) 72m/min (1.2m/s)

Aceraqy (20°C  E ) i)

Thermal expansion coefficient ~85x10%/K

Vibration resistance 196m/s2(20G) (55 to 2000Hz) 147m/s2 (15G) (55 to 2000Hz)

Shock resistance 343m/s2 (35G) (1/2sin 11ms) 196m/s2(20G) (1/2sin 11ms)

Power supply voltage DC5V5% Dczé\élﬁ?gﬁg‘s 2 DC5V5% Dczé‘él\(/%‘fgfﬁg;‘s 9 DC5V5% Dczé\é{fggﬁg‘s 2

Maximum current consumption 270mA (Max) 110mA (Max) 270mA (Max) 110mA (Max) 270mA (Max) 110mA (Max)

Maximum sliding force AN

Operating temperature/humidit 0t045°C 20 to 80%RH (no condensation)

Storage temperature/humidity -20to 70°C 20 to 80%RH (no condensation)

Alarm indication Scale alarm indicated by LED on I/F Box

Head cable length 2m

Signal cable length 3m

(D’:ég g&i;(i)r: position) Center of effective range| Z%Tgfﬁjﬁemnggﬁe Center of effective range) Z%Té?fggivfﬁ?ng?ﬁe Center of effective range| ZOmgfifttijgolrer;Sg?e of %

/0 method ommncron | Dvecie | RO | omeai | RERRRES | oavedio 8
=
2
<

wv

3
=

T
vy
=
S
=
<
(val
=4
<




5=
c
)
@
<
o
wv
7}
]
=
[}
wv
o
<

wv

3
=

T
v
=
S
2
<
vy
=4
<<

System configuration (see instruction manual

Configuration example 1

Connector A

(Control device)

Head cable
Notes

1. Connector A is to be prepared by the user.

2. Connector A and the grounding conductor are to be connected by the user.

3. In the above configuration, the maximum cable length is 10m for the head cable and 10m for the signal cable (total 20m).
(Specifications other than the standard cable length are special order.)

(Grounding conductor)

Configuration example 2

Connector B

Connector A

- (Control device)

Head cable

Connector C

Feedback cable /(Grounding conductor)

Notes

1. Connectors A/B/C and the feedback cable are to be prepared by the user.

2. Connectors A/B/C and the grounding conductor are to be connected by the user.

3. When fabricating a feedback cable, ensure that the total cable length is 29m or less. However, the maximum head cable length is 10m and the maximum
signal cable length is 5m.

ABS AT545A

Connector B Connector A

Mitsubishi Electric Corporation
MR-J4/MR-J3

Head cable

Notes Feedback cable /(Grounding conductor)

1. Connectors A/B and the feedback cable are to be prepared by the user.
2. Connectors A/B and the grounding conductor are to be connected by the user.
3. A Mitsubishi Electric Corporation encoder cable can be used as the feedback cable.
Model: MR-JCCBLOM-H s the cable length (2 or 5m)
* When using the encoder cable, ensure that the total cable length is 10m or less.
* The feedback cable configuration depends on the system. Please contact Mitsubishi Electric Corporation for details.

[ABS AT524/527]

i

%%%/%

[T L= =
Scale unit /
UF Box M12 connector

Head cab\e

Siemens AG
Control device

Signal cable
MOTION-CONNECT DRIVE-CLIQ cable (M12 connector specification)

Notes

1. Siemens signal cable is to be used. MOTION-CONNECT DRIVE-CLIQ cable (M12 connector specification)

2. Signal cable is to be prepared by the user.

*A total length of head cable and signal cable should be 29 meters or shorter. However, maximum head cable length is 10m.

Mitutoyo




Output specification

* ABS AT555/AT545/AT505 (discrete-wire) * ABS AT505A (discrete-wire)
Wire color Signal Wire color Signal
Brown/Red +5V Brown/Red +5V
White/Black GND White/Black GND

Orange DT Orange N.C
Yellow DT Yellow N.C
Green REQ Green REQ/DT
Blue REQ Blue REQ/DT
Purple Phase A Purple Phase A
Gray Phase B Gray Phase B
Shield FG Shield FG
Notes Notes
1: Phase A and Phase B are used as test signals. 1: Phase A and Phase B are used as test signals.
Keep them disconnected during use. Keep them disconnected during use.

2: Connect the shield wire to the grounding conductor. 2: Connect the shield wire to the grounding conductor.

o ABS AT545A e ABS AT524/AT527

Output connector (pin type): Tyco Electronics Japan DRIVE CLiQ serial communication

Mini-Universal Mate-N-Lock Connector 9P Connector: M12 connector (male)

172169-9 (Housing: Black)
Applicable connector: 172161-9 (Housing: Black)

Pin No. Signal Pin No. Signal
1 MR (REQ/DT) 1 +24V
2 MRR (REQ/DT) 2 TEST
4 (o7 3 RXP
5 o) 4 RXN
7 PS (+5V) 5 GND
8 OV (GND) 6 TXN
9 F.G 7 E
3.6 N.C 8 TEST
Shield sleeve F.G
Note: Leave test terminals (TEST, TEST) disconnected
during use.
:‘é wv
> o
=3
. . K S
Cable dimensions Urit: mmn 28
=<
* ABS AT555/505 = Sa
<< <C
R ﬁw%_“—' 43
B — — ©
Bl ; 3 © =i
€
L=3m
\
S o Head cable 2m
* ABSATS45A ,, o
43
| === R i o 2 :
o Q] = { & < Jﬁ_“—‘ = =
[S)

D-sub 15-pin (socket type) ‘ 68
2xMS5, through hole

Hex socket headed screw M4x20 (spring washer)

= — o= e =




Mounting dimensions (SC Type) Unit: mm

3 9 e —~ .y
gL I L [ R
[ I fif4¥ﬂ _ fif4ggJ
"\ Rigidly fixed portion N Elastically secured portion
4.8) L (48
*Aluminum frame Ls L5+0.3 (P+0.2xn)
[R] surtace [} 95, through hole
0 4.5, through hole, #8.3 countersunk, depth 9 Hex socket headed screw M4x25
£710.05/500] ~ (small round plain washer, spring washer)
Hex socket headed screw M4x16 v )
15.7 K (small round plain washer, spring washer) Specialleaf spring used (long dashed double-dotted line)
*élaurrme%wace B o 2002 L (Aluminum frame)
Airpurge MSx5 | = S]m o -  — G e TSI
(ot C8-"'3| oo R — — e
*Vertical direction| |- *Longitudinal drection | & i i = ————(e= W/ v
[ 1.5%02 2k M6, through hole 88 countersunk, depth 5
1201 (Eapdbetéve‘en d,e‘ECt?f ) o o 7\ (Hestockgt ‘heade% screw M4><hZ?
ten between detecior 15 iead and aluminum frame *Longitudinal [.__66x02 | "\ (small round plain washer, spring washer)
(}S]teea%baent‘év:ﬁ%?ﬁben?%me) 123 *Adjusted with special jig drecion ABS zero point, base|position 84 ' e
*Mounting mating surface 92 (Detector head)
[/10.11P] Ierfacebor Effective range Lo
*Vertical direction {Note: Not waterproof) Maximum travel length Li
*Longitudinal direction (5.5) 80 23) . ‘
< Aluminum frame Stainless steel bushing
% L,_,,,,,J = ‘

7]
i

[E]

2 Alarm display LED ==cLS 0

2xMS, through hole 68 || 4 -

Hex socket headed screw M4x20 Head cable Special leaf spring

(spring washer) s Hex socket headed screw M4x25

Notes (small round plain washer, spring washer)

1. G indicates the machine guideway Details of elastically secured portion
2. Pindicates the mating surface for mounting the aluminum frame. S indicates the mating surface

26.5 |

[P] *Mounting mating surface
gmoo ] 3 gra;n; ETEQE;;: l?l?fj?lﬂrmhiigf.aces for mounting this linear scale.
Dimensions | — — ‘
Effectiverange | Maximum travel length |  Overall length Distance to center Mounting pitch No. of mounting holes
Lo (mm) L (mm) L2 (mm) L3 (mm) La (mm) Ls (mm) P (mm) n
100 120 225 112.5 375 150 75 2
200 220 325 162.5 375 250 125 2
300 320 425 212.5 375 350 175 2
400 420 525 262.5 62.5 400 200 2
500 520 625 312.5 62.5 500 125 4
600 620 725 362.5 62.5 600 150 4
700 720 825 412.5 62.5 700 175 4
800 820 925 462.5 62.5 800 200 4
900 920 1025 512.5 62.5 900 150 6
1000 1020 1125 562.5 375 1050 175 6
1100 1120 1225 612.5 87.5 1050 175 6
1200 1220 1325 662.5 62.5 1200 200 6
1300 1320 1425 712.5 112.5 1200 150 8
1400 1420 1525 762.5 62.5 1400 175 8
1500 1520 1625 812.5 112.5 1400 175 8
1600 1620 1725 862.5 62.5 1600 200 8
1800 1820 1925 962.5 87.5 1750 175 10
2000 2020 2125 1062.5 62.5 2000 200 10
2200 2220 2325 1162.5 112.5 2100 175 12
Codes and Order Numbers
e ABS AT555-SC * ABS AT545/AT545A-SC e ABS AT505/AT505A-SC
Order No. Code Order No. Code Order No. Code
539-761-50 AT555- 100-SC 539-731-C10J AT545(A)- 100-SC 539-161-C1C] AT505(A)- 100-SC
539-763-50 AT555- 200-SC 539-733-010J AT545(A)- 200-SC 539-163-C1C] AT505(A)- 200-SC
539-765-50 AT555- 300-SC 539-735-C1C7 AT545(A)- 300-SC 539-165-C10J AT505(A)- 300-SC
539-767-50 AT555- 400-SC 539-737-C1C] AT545(A)- 400-SC 539-167-C1C] AT505(A)- 400-SC
539-769-50 AT555- 500-SC 539-739-0001 AT545(A)- 500-SC 539-169-C1C] AT505(A)- 500-SC
539-771-50 AT555- 600-SC 539-741-000J AT545(A)- 600-SC 539-171-0000 AT505(A)- 600-SC
539-773-50 AT555- 700-SC 539-743-010J AT545(A)- 700-SC 539-173-C0 AT505(A)- 700-SC
539-775-50 AT555- 800-SC 539-745-010J AT545(A)- 800-SC 539-175-000J AT505(A)- 800-SC
539-776-50 AT555- 900-SC 539-746-010) AT545(A)- 900-SC 539-176-C1CJ AT505(A)- 900-SC
539-777-50 AT555-1000-SC 539-747-C1C1 AT545(A)-1000-SC 539-177-C1C1 AT505(A)-1000-SC
539-778-50 AT555-1100-SC 539-748-C1] AT545(A)-1100-SC 539-178-C1C] AT505(A)-1100-SC
539-779-50 AT555-1200-SC 539-749-C10 AT545(A)-1200-SC 539-179-C1CJ AT505(A)-1200-SC
539-780-50 AT555-1300-SC 539-750-C1C1 AT545(A)-1300-SC 539-180-C1C] AT505(A)-1300-SC
539-781-50 AT555-1400-SC 539-751-C10J AT545(A)-1400-SC 539-181-C1C] AT505(A)-1400-SC
539-782-50 AT555-1500-SC 539-752-C1CJ AT545(A)-1500-SC 539-182-C1CJ AT505(A)-1500-SC
539-783-50 AT555-1600-SC 539-753-010J AT545(A)-1600-5C 539-183-C101 AT505(A)-1600-SC
539-785-50 AT555-1800-SC 539-755-C1C1 AT545(A)-1800-SC 539-185-10] AT505(A)-1800-SC
539-786-50 AT555-2000-SC 539-756-C1C] AT545(A)-2000-SC 539-186-C1C] AT505(A)-2000-SC
539-787-50 AT555-2200-SC 539-757-C1C] AT545(A)-2200-SC 539-187-C1C] AT505(A)-2200-SC

* The JOJin the Order No. is as follows. AT545 : 50 * The JOJin the Order No. is as follows. AT505 : 50

Mit“toyo AR ST ATSO5A. 51




Mounting dimensions AT524/527-SC Unit: mm

Y g o o g
1 D1 [ — LT — [ — ey
¢ "\ Rigidly fixed portion ™~ 7\ Blastically secured portion
4.8) L (48
L Ls:o3 (Pugaxn)
*Aluminum frame L) 25, through hole
surface (Hex suocketgee‘!ded scrﬁw M4x25 bet)
. small round plain washer, spring washer)
[=1005/7000] % 4.5, through hole, 8.3 countersurk, depth 9 20402 *Specialleafspring used (ong dashed double-dotted!line)
*Aluminum 57 A Hex socket headed screw Mdx16 (Aluminum frame)
frame surface (small round plain washer, spring washer)
Air purge M5x5 | K ? I IKC: 0 ]
(Both) & bt I I o K q —_———
*Vertical direction *Longitudinal €S taien = / — :
15 +Ddzwrect\0n e — Me, through hole g8 countersunk, depth 5
TCon hetweer detecie ! ¢ Hex socket headed screw M4x25
1501 - (Eapdbet\éve‘en deteq?r ) ABS zero point, 0 66.0, (smallround plain washer, spring washer)
(Step between detector 23 fiead an aum\gum raTe base position 24 (Detector head)
head and aluminum frame) T ~ *Adjusted with special jg = ———— (Detector head)
ntmg mating surface vt = t92 ;
ho.w “Longitudinal ective range Lo
*Vertical direction direction Maximum travel length Li |
Longfudnal drecton Head cable Aluminum frame Stainless steel bushing

1]

==Y
il | B

100 1.7)
922 4 Special leaf spring
/oy ) Hex socket headed screw M4x25
EEB%E& (small round plain washer, spring washer)
) == M, through hole (Details of elastically secured portion)
Alarm display LED Hex socket headed screw M4x28 WNoée? g I
(small round plain washer, spring washer) indicates the machine guideway.
5] *Mounting mating surface 2. P indicates the mating surface for mounting the aluminum frame.
S indicates the mating surface for mounting the detector head.
|710.05/500] ¢ 3.Qand R indicate the datum surfaces for mounting this linear scale.
41 i  — i = i i T
Effective range|Maximum travel length|  Overall length Distance to center Mounting pitch No. of mounting holes
Lo (mm) L1 (mm) L2 (mm) L3 (mm) L4 (mm) Ls (mm) P (mm) n
100 120 225 112.5 375 150 75 2
200 220 325 162.5 375 250 125 2
300 320 425 2125 37.5 350 175 2
400 420 525 262.5 62.5 400 200 2
500 520 625 312.5 62.5 500 125 4
600 620 725 362.5 62.5 600 150 4
700 720 825 4125 62.5 700 175 4
800 820 925 462.5 62.5 800 200 4
900 920 1025 5125 62.5 900 150 6
1000 1020 1125 562.5 375 1050 175 6
1100 1120 1225 612.5 87.5 1050 175 6
1200 1220 1325 616.5 62.5 1200 200 6
1300 1320 1425 712.5 112.5 1200 150 8
1400 1420 1525 762.5 62.5 1400 175 8
1500 1520 1625 812.5 112.5 1400 175 8
1600 1620 1725 862.5 62.5 1600 200 8
1800 1820 1925 962.5 875 1750 175 10
2000 2020 2125 1062.5 62.5 2000 200 10
2200 2220 2325 1162.5 112.5 2100 175 12

Codes and Order Numbers

¢ ABS AT524-SC e ABS AT527-SC
Order No. Code Order No. Code
539-901N-13 AT524- 100-SC 539-901N-53 AT527- 100-SC
539-903N-13 AT524- 200-SC 539-903N-53 AT527- 200-SC
539-905N-13 AT524- 300-SC 539-905N-53 AT527- 300-SC
539-907N-13 AT524- 400-SC 539-907N-53 AT527- 400-SC
539-909N-13 AT524- 500-SC 539-909N-53 AT527- 500-SC
539-911N-13 AT524- 600-SC 539-911N-53 AT527- 600-SC
539-913N-13 AT524- 700-SC 539-913N-53 AT527- 700-SC
539-915N-13 AT524- 800-SC 539-915N-53 AT527- 800-SC
539-916N-13 AT524- 900-SC 539-916N-53 AT527- 900-SC
539-917N-13 AT524-1000-SC 539-917N-53 AT527-1000-SC
539-918N-13 AT524-1100-SC 539-918N-53 AT527-1100-SC
539-919N-13 AT524-1200-SC 539-919N-53 AT527-1200-SC
539-920N-13 AT524-1300-SC 539-920N-53 AT527-1300-SC
539-921N-13 AT524-1400-SC 539-921N-53 AT527-1400-SC
539-922N-13 AT524-1500-SC 539-922N-53 AT527-1500-SC
539-923N-13 AT524-1600-SC 539-923N-53 AT527-1600-SC
539-924N-13 AT524-1800-SC 539-924N-53 AT527-1800-SC
539-925N-13 AT524-2000-SC 539-925N-53 AT527-2000-SC
539-926N-13 AT524-2200-SC 539-926N-53 AT527-2200-SC




Mounting dimensions (HC Type)

Unit: mm
@*Mouming block 2| (Mounting block) (Mounting block) (Mounting block) (Mounting block)
surface ; ;] ) — \
(Mounting block) ] > ” Rigidly ” Elastically Elastically \
[R] *Aluminum frame surface fixed portion secured portion  secured portion
—Z[0.1[G]
@3) [710.05/1000] L CE)
8 1:+0.3
- L4+0.3 4.6
M6 = 3 15+0.2 15£0.2 1 15+0.2 ) Hex s‘?cket gealded screﬁv Méx25
e e 7 s R8T | N2 scewd zwR) |/ e
i1 f]w E = == | E?E ‘
*Vemcald\rect\or{ Nl N Ry = ¥ == = —mwy BB
% 47,5, through hol, ~ : =>4 mﬁ,throukghth%\e,ﬂgtguntersunk’,v?ﬁtgg
1601 | 5| gones | | G PN
| (small round plain washer, spring washer) o R85 3210 port, base positon
head and aluminum frame I*Moummg mating surface Effective rnge s J
racti Interface box Maximum travel length Lt
ertical direction
*Longitudinal direction ~ (Note: Not waterproof),
(5.5) 80 (231)
=]
1 S
ol e ="
gj R s II== Sy
g Alarm display LED
2xMs5, through hole 68 4
Hex socket headed screw M4x20 Head cable
(spring washer) Notes
°_‘ 1. G indicates the machine guideway.
© 2. Pindicates the mating surface for mounting the aluminum frame. S indicates the mating surface
(5% » > f ting the detector head.
/P/ 0.1\1/\oummg mating surface 3 Srarr?t?ll;niaﬁat:thi Zat?er iir‘faces for mounting this linear scale.
(U 0.05/1000] . .
T /. . 7 T
Dimensions
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) L3 (mm) L4 (mm) Ls (mm) L6 (mm)
100 120 265 249 124.5 = =
150 170 315 299 1495 — —
200 220 365 349 174.5 = =
250 270 415 399 199.5 — —
300 320 465 449 224.5 — —
350 370 515 499 249.5 = =
400 420 565 549 274.5 — —
450 470 615 599 299.5 — —
500 520 665 649 3245 = =
600 620 765 749 (374.5) 2045 170
700 720 865 849 (424.5) 2245 200
750 770 915 899 (449.5) 224.5 225
800 820 965 949 (474.5) 2445 230
900 920 1065 1049 (524.5) 264.5 260
1000 1020 1165 1149 (574.5) 2845 290
Codes and Order Numbers
¢ ABS AT555-HC ¢ ABS AT545/AT545A-HC ¢ ABS AT505/AT505A-HC
Order No. Code Order No. Code Order No. Code
539-761-60 AT555- 100-HC 539-731-000 AT545(A)- 100-HC 539-161-C01 AT505(A)- 100-HC
539-762-60 AT555- 150-HC 539-732-010] AT545(A)- 150-HC 539-162-010] AT505(A)- 150-HC
539-763-60 AT555- 200-HC 539-733-0] AT545(A)- 200-HC 539-163-C1] AT505(A)- 200-HC
539-764-60 AT555- 250-HC 539-734-0001 AT545(A)- 250-HC 539-164-C10] AT505(A)- 250-HC
539-765-60 AT555- 300-HC 539-735-C10] AT545(A)- 300-HC 539-165-000] AT505(A)- 300-HC
539-766-60 AT555- 350-HC 539-736-C1] AT545(A)- 350-HC 539-166-C1] AT505(A)- 350-HC
539-767-60 AT555- 400-HC 539-737-0000 AT545(A)- 400-HC 539-167-00 AT505(A)- 400-HC
539-768-60 AT555- 450-HC 539-738-C101 AT545(A)- 450-HC 539-168-10] AT505(A)- 450-HC
539-769-60 AT555- 500-HC 539-739-1] AT545(A)- 500-HC 539-169-[1] AT505(A)- 500-HC
539-771-60 AT555- 600-HC 539-741-00 AT545(A)- 600-HC 539-171-000 AT505(A)- 600-HC
539-773-60 AT555- 700-HC 539-743-000] AT545(A)- 700-HC 539-173-00) AT505(A)- 700-HC
539-774-60 AT555- 750-HC 539-744-C10] AT545(A)- 750-HC 539-174-C00 AT505(A)- 750-HC
539-775-60 AT555- 800-HC 539-745-0000 AT545(A)- 800-HC 539-175-0000 AT505(A)- 800-HC
539-776-60 AT555- 900-HC 539-746-C10] AT545(A)- 900-HC 539-176-C10] AT505(A)- 900-HC
539-777-60 AT555-1000-HC 539-747-00 AT545(A)-1000-HC 539-177-000 AT505(A)-1000-HC
* The X0 in the Order No. is as follows. AT545 : 60 * The X0 in the Order No. is as follows. AT545 : 60
AT545A: 61 AT545A: 61

Mitutoyo




Mounting dimensions AT524/527-HC

Unit: mm
?*Mggggng block © (Mounting block) (Mounting block) (Mounting block) (Mounting block)
(Mounting block) < ¢ Rigidly Flasticall Elastically
(R Aluminum frame surface fixed portion seisu:ce% {Jonion secured portion
/101[6]
@3 0051000 L CE)
8 Ls:03
Las03 24.6
) 116 = - Lsz0 Les02 Le:02 ) Eiex s”ocket !ea‘ded scre\a/ Mdx25
B A\ S =g BLRST | Ng feen ¢ gt
ool ST . | Y
*Vertical direction : glﬁ g t F %/%
- (20) o M, through hole, 8 countersunk, depth 5
1601 || 22 & — 3 Hex socket headed screw Méx25
20 7.5, through hole, *Longitudinal 66.02 (smallound plain washer, spring washer)
| 24| 214 countersunk, depth 9.5 direction 84 (Detector head)
hecd and baminum fe Hex socket headed screw M6x25 %
(small round plain washer, spring washer) Effective range s
*Mounting mating surface ABS zero point, Maximum travel length Lt
) base position )
ertical direction g
*Longitudinal direction m O
Head cable
Notes
1. G indicates the machine guideway.
R T 1 2 fP indicates thegnaémg surf;ce ;or mounting the aluminum frame. S indicates the mating surface
for mounting the detector hea
R ?LEEH%E? 3. Q and R indicate the datum surfaces for mounting this linear scale
M8, through hole
Alarm display LED Hex socket headed screw M4x28
(spring washer)
*Mounting mating surface
Dimensions
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) Lt (mm) L2 (mm) L3 (mm) Ls (mm) Ls (mm) Ls (mm)
100 120 265 249 124.5 = —
150 170 315 299 149.5 — —
200 220 365 349 174.5 — —
250 270 415 399 199.5 — —
300 320 465 449 2245 — —
350 370 515 499 249.5 — — =
400 420 565 549 274.5 — — = 1]
450 470 615 599 299.5 = = @S
500 520 665 649 3245 — — Sa
600 620 765 749 (374.5) 204.5 170 22
700 720 865 849 (424.5) 204.5 200 % b7
750 770 915 899 (449.5) 204.5 225 38
800 820 965 949 (474.5) 2445 230 S
900 920 1065 1049 (524.5) 264.5 260
1000 1020 1165 1149 (574.5) 284.5 290

Codes and Order Numbers

¢ ABS AT524-HC ¢ ABS AT527-HC
Order No. Code Order No. Code

539-901N-23 AT524- 100-HC 539-901N-63 AT527- 100-HC
539-902N-23 AT524- 150-HC 539-902N-63 AT527- 150-HC
539-903N-23 AT524- 200-HC 539-903N-63 AT527- 200-HC
539-904N-23 AT524- 250-HC 539-904N-63 AT527- 250-HC
539-905N-23 AT524- 300-HC 539-905N-63 AT527- 300-HC
539-906N-23 AT524- 350-HC 539-906N-63 AT527- 350-HC
539-907N-23 AT524- 400-HC 539-907N-63 AT527- 400-HC
539-908N-23 AT524- 450-HC 539-908N-63 AT527- 450-HC
539-909N-23 AT524- 500-HC 539-909N-63 AT527- 500-HC
539-911N-23 AT524- 600-HC 539-911N-63 AT527- 600-HC
539-913N-23 AT524- 700-HC 539-913N-63 AT527- 700-HC
539-914N-23 AT524- 750-HC 539-914N-63 AT527- 750-HC
539-915N-23 AT524- 800-HC 539-915N-63 AT527- 800-HC
539-916N-23 AT524- 900-HC 539-916N-63 AT527- 900-HC
539-917N-23 AT524-1000-HC 539-917N-63 AT527-1000-HC
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Mounting dimensions (HR Type)

8 (Mounting block)

*Mounting ©
block surface | = |
&

(Mounting block)

Unit: mm

(Mounting block)

(Mounting block) b Rigidy fixed portion
Elastically 046
s

ecured portion Hex socket headed screw Méx25 (small round plain washer, spring washer)
L

=iz o

il S O |

" Elastically securéd portion,

Elastically secured portion
7.5, through hole, 814 countersunk, depth 9.5

Eiex socket headed screw M6x25

43) ) small round plain washer, spring washer)  (4.3)
8 L1:+0.3 8
(L) \ *Aluminum
Ai M5x5 16 =] 3 745402 () Ls0.2 ) [R] frame surface
Ir purge Mox — 3 N iy Cumulative tolerance] /0| (Scale unit) //[01G]
{Both) q L b ) oj ol andl6:303 |~} [/101R} ‘ J’ 5l005/1000]
s = 7 i 7
~|% | &

*Vertical direction \O N] ] I

bt = i, through hole, 68 countersurk, depth 5

M —_— i 0|0y Hex socket headed screw M4x25

1.6£0.1 gi s *Longitudinal Base position | < k| ‘ 66;5:2‘2 \1\ (small round plain washer, spring washer)
Step between detector | -1 ) ) direction =
head and aluminum frame @B’\/Jogntmg mating surface 285 2610 point Effecn\?ezrange o (Detector head)
*Vertical direction Interface box Maximum travel length L1
*Longitudinal direction ~ (Note: Not waterproof)
(5.5) 80 (23.1)
<
@%1 RS = = n=="
LJ\ Alarm display LED
2xM5, through hole 68 L4
Hex socket headed screw M4x2! Notes

(spring washer)

0 Head cable
e 1. G indicates the machine guideway.

for mounting the detector head

2. Pindicates the mating surface for mounting the aluminum frame. S indicates the mating surface

3. Qand R indicate the datum surfaces for mounting this linear scale.

P] *Mounting mating surface

/710.11G

[510.05/1000

o = ke -
‘ I o i ‘
Dimensions
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) 13 (mm) L4 (mm) L6 (mm)

100 120 265 249 124.5 —
150 170 315 299 149.5 100
200 220 365 349 174.5 130
250 270 415 399 199.5 160
300 320 465 449 2245 190
350 370 515 499 249.5 220

Codes and Order Numbers
* ABS AT555-HR

* ABS AT545/AT545A-HR

* ABS AT505/AT505A-HR

QOrder No. Code QOrder No. Code QOrder No. Code
539-761-70 AT555-100-HR 539-731-C1C1 AT545(A)-100-HR 539-161-C1C] AT505(A)-100-HR
539-762-70 AT555-150-HR 539-732-010J AT545(A)-150-HR 539-162-C10CJ AT505(A)-150-HR
539-763-70 AT555-200-HR 539-733-01CJ AT545(A)-200-HR 539-163-C1CJ AT505(A)-200-HR
539-764-70 AT555-250-HR 539-734-C1CJ AT545(A)-250-HR 539-164-C1C] AT505(A)-250-HR
539-765-70 AT555-300-HR 539-735-C1C] AT545(A)-300-HR 539-165-C1C] AT505(A)-300-HR
539-766-70 AT555-350-HR 539-736-C1C1 AT545(A)-350-HR 539-166-C1C] AT505(A)-350-HR

Mitutoyo

* The CJCJ in the Order No. is as follows. AT545 : 70
AT545A: 71

* The CJCJ in the Order No. is as follows. AT505 : 70
AT505A: 71




Mounting dimensions AT524/527-HR

Unit: mm
29
B Mounting block
Mounting © e u(am - (Mounting block) (Mounting block)
block surface | I ! ~ \
(Mounting block) Im ' Rigidly fixed portion ¢ Elastically secured portion Elastically secured portion
Elastically 7.5, through hole, 814 countersunk, depth 9.5
secured portion 24.6 Hex socket headed screw M6x25
Hex socket headed screw M4x25 (small round plain washer, spring washer)\ (small round plain washer, spring washer)
43 L . 43
8 Ls:03 \
(L)
74.5:02 (Ls) Les02 *Aluminum
11.6 = . [R] frame surface
Air purge M5x5 S| S ?umu\anve xo\erance oo (Scale unit) l—h
oo Lsand Ls: o
Both) L "3 e 0. o -T 0.05/7000]
&R o /
*Vertical direction D MR - q =72 =
;" i s ; CLpEEno= M6, through hole, @8 countersunk, depth 5
= ; Hex socket headed screw M4x25
1601 || 22 N ) (20 66(101 (smallround plain washer, spring wa:her)
Step between detector | -2 ABS 2610 point 34 (Detector head)
head and aluminum frame *Longitudinal direction 9
*Mounting mating surface Effeciive range Lo
[ﬂ]ﬂ
*Vertical direction Maximum travel length L
*Longitudinal direction g
ST
SRS Head cable
(10.2) 100 7.7) Notes
~ 922 4 1. G indicates the machine guideway.
= e 2. Pindicates the mating surface for mounting the aluminum frame. S indicates the mating surface
=K === EWEE} for mounting the detector head.
™ 3.Qand R indicate the datum surfaces for mounting this linear scale.
) \_M8, through hole
Alarm display LED Hex socket headed screw M4x28 (spring washer)
*Mounting mating surface
(/101G
I210.05/1000] ¢
Dimensions
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) L3 (mm) L4 (mm) L6 (mm)
100 120 265 249 124.5
150 170 315 299 149.5 100 -
200 220 365 349 174.5 130 g o
250 270 415 399 199.5 160 @ -%
300 320 465 449 2245 190 T n
350 370 515 499 249.5 220 4 §
5k
2«
QO m
<<

Codes and Order Numbers

* ABS AT524-HR * ABS AT527-HR
Order No. Code Order No. Code

539-901N-33 AT524- 100-HR 539-901N-73 AT527- 100-HR
539-902N-33 AT524- 150-HR 539-902N-73 AT527- 150-HR
539-903N-33 AT524- 200-HR 539-903N-73 AT527- 200-HR
539-904N-33 AT524- 250-HR 539-904N-73 AT527- 250-HR
539-905N-33 AT524- 300-HR 539-905N-73 AT527- 300-HR
539-906N-33 AT524- 350-HR 539-906N-73 AT527- 350-HR




Mounting dimensions (HL Type) Unit: mm
29
@*Mofummg block 9| (Mounting block) m_ (Mounting block)
surface ’ ) NURE
Vi i /7 @ ] n
7 1 7 b s
(Mounting block) < g Elastically secured portion' " Rigidly fixed portion / Elstical secured portion
Elastically secured portion 46
Hex socket headed screw M4x25 (small round plain washer, spring washer)
4.3) L2 (4.3)
8 Ls 8
_ [R]*Aluminum frame surface (Lo)
e = g —/10.11G] l Ls£0.2 _ 74.5£02 (Ls)
Air purge M5x5 o~ '~ 7]0.05/1000 ~ |9
 — S /S e 70w (G|
= St 7= \ / P
~|%® | S &
*Vertical directionl MRg = q %% y

1601 | 22

7.5, through hole,
14 countersunk, depth 9.5

241101

Step between detector | 24
head and aluminum frame

Hex socket headed screw M6x25
(small round plain washer, spring washer)

*Longitudinal
direction

ABS zero point

Effective range Lo

o -
e, through hole, 08 countersunk, depth 5
Hex socket headed screw Mdx25
{smal round plain washer, spring washer)

(Detector head)

Base position

[S]*Mounting mating surface
[Z[0.17P]

Maximum travel length Li

*Vertical direction
*Longitudinal direction
5.

Interface box
(Note: Not waterproof)
80 23.1)

2xM5, through hole
Hex socket headed screw M4x20
(spring washer)

Notes
1. G indicates the machine guideway.
2. Pindicates the mating surface for mounting the aluminum frame. S indicates the mating surface

P| *“Mounting mating surface for mounting the detector head.
771011G 3.Qand R indicate the datum surfaces for mounting this linear scale.
|710.05/1000 , ,
B — - G
: i " o
Dimensions
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) 13 (mm) L4 (mm) L6 (mm)
100 120 265 249 124.5 —
= 150 170 315 299 149.5 100
Sg 200 220 365 349 174.5 130
2 'E 250 270 415 399 199.5 160
A S 300 320 465 449 2245 190
2w 350 370 515 499 249.5 220
25
o
33
< <C
Codes and Order Numbers
* ABS AT555-HL o ABS AT545/AT545A-HL * ABS AT505/AT505A-HL
QOrder No. Code QOrder No. Code QOrder No. Code
539-761-80 AT555-100-HL 539-731-01C] AT545(A)-100-HL 539-161-C1C] AT505(A)-100-HR
539-762-80 AT555-150-HL 539-732-[1C] AT545(A)-150-HL 539-162-C1C] AT505(A)-150-HR
539-763-80 AT555-200-HL 539-733-1C1 AT545(A)-200-HL 539-163-C1C] AT505(A)-200-HR
539-764-80 AT555-250-HL 539-734-C1C] AT545(A)-250-HL 539-164-C1C] AT505(A)-250-HR
539-765-80 AT555-300-HL 539-735-L1C1 AT545(A)-300-HL 539-165-C1C] AT505(A)-300-HR
539-766-80 AT555-350-HL 539-736-1C] AT545(A)-350-HL 539-166-C1C] AT505(A)-350-HR
* The CJCJ in the Order No. is as follows. AT545 : 80 * The CJCJ in the Order No. is as follows. AT505 : 80
AT545A: 81 AT505A: 81

Mitutoyo




Mounting dimensions AT524/527-HC 4

*Maunting block
? e w9 (Mounting block) (Mounting block)

(Mounting block) < ¢ Rigidly Elastically Elastically
fixed portion secured portion secured portion

[R]*Aluminum frame surface
(4.3) (=10.05/1000] L L 43

(Mounting block) (Mounting block)
N

8 Ls:03
Laz03 24.6
16 - Ls:02 Le:0 L0 Hex s‘?cket Zea‘ded sl ix25
Air purge M5x5 S A&l Cumulative tolerance Nl (Scale unit) (small roun pam washer,
(Both) = - oi forlandls=03 ] | e ST | _ ‘ spring washer)
f o = Ll 7
“Vertical direction R85 ~ %’
3 - N
= (20) e M6, through hole, 8 countersunk, depth 5
16 22 X - ¢ Hex socket headed screw M4x25
— : 201 " 47.5, through hole, *éong\tudlnal 66102 (small round plain washer, spring washer)
tep between detector | == 14 countersunk, depth 9.5 rection
fead and alurninum frame P 84 (Detector head)
Hex socket headed screw M6x25 9
(small round plain washer, spring washer) Effective tange Lo
[S]*Mounting mating surface i Maximum travel length L
VAORIED ﬁgssezeorcs)it[i)gr:nt, — laximum travel length Lt
*Vertical direction P g
*Longitudinal direction
Head cable
28 Notes

1. G indicates the machine guideway.

2. Pindicates the mating surface for mounting the aluminum frame. S indicates the mating surface
for mounting the detector head.

3.Qand R indicate the datum surfaces for mounting this linear scale

KB through hole

Alarm display LED Hex socket headed screw M4x28
(spring washer)

*Mounting mating surface

Dimensions
Effective range Maximum travel length Overall length Mounting pitch

Lo (mm) L1 (mm) L2 (mm) 13 (mm) L4 (mm) Ls (mm) L6 (mm)
100 120 265 249 124.5 — —
150 170 315 299 149.5 — —

200 220 365 349 174.5 — —
250 270 415 399 199.5 — —

300 320 465 449 2245 — —
350 370 515 499 249.5 — — )
400 420 565 549 274.5 — — = 1]
450 470 615 599 299.5 — — @S
500 520 665 649 3245 = = Sa
600 620 765 749 (374.5) 204.5 170 o3
700 720 865 849 (424.5) 204.5 200 % |<T:
750 770 915 899 (449.5) 204.5 225 A
800 820 965 949 (474.5) 2445 230 <<
900 920 1065 1049 (524.5) 264.5 260

1000 1020 1165 1149 (574.5) 284.5 290

Codes and Order Numbers

¢ ABS AT524-HC ¢ ABS AT527-HC
Order No. Code Order No. Code

539-901N-23 AT524- 100-HC 539-901N-63 AT527- 100-HC
539-902N-23 AT524- 150-HC 539-902N-63 AT527- 150-HC
539-903N-23 AT524- 200-HC 539-903N-63 AT527- 200-HC
539-904N-23 AT524- 250-HC 539-904N-63 AT527- 250-HC
539-905N-23 AT524- 300-HC 539-905N-63 AT527- 300-HC
539-906N-23 AT524- 350-HC 539-906N-63 AT527- 350-HC
539-907N-23 AT524- 400-HC 539-907N-63 AT527- 400-HC
539-908N-23 AT524- 450-HC 539-908N-63 AT527- 450-HC
539-909N-23 AT524- 500-HC 539-909N-63 AT527- 500-HC
539-911N-23 AT524- 600-HC 539-911N-63 AT527- 600-HC
539-913N-23 AT524- 700-HC 539-913N-63 AT527- 700-HC
539-914N-23 AT524- 750-HC 539-914N-63 AT527- 750-HC
539-915N-23 AT524- 800-HC 539-915N-63 AT527- 800-HC
539-916N-23 AT524- 900-HC 539-916N-63 AT527- 900-HC
539-917N-23 AT524-1000-HC 539-917N-63 AT527-1000-HC
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Assembly Type ABS AT Series
Absolute Scale Unit (Slim Spar Type)

ABS AT500 Series === ="_-»

(Resolution 0.05pum) BSOLUTE”

- o
Features ABS ATS00-H Series o =

¢ High-performance Absolute Linear Scale with a resolution of 0.05um and maximum response speed of 150 m/min.

* The ABS AT500-S Series realizes vibration resistance of 196m/s? (20G) and shock-resistance of 343m/s? (35G), suitable for use
with heavy cutting equipment and for high-speed machining.

o The ABS AT500-H Series has high repeatability, excellent temperature characteristics, and enables highly accurate and stable
positioning.

o Slim shape is suitable for space-saving designs.

* Compatible with servo amplifiers from a range of companies (high-speed serial interfaces).

How to read the code

ABSATS U3 0)-000000-00

Interface specification I Effective range " I "
. Base position (the 'zero elongation" point
A‘pohcab'le systems - Scale code C M?dpomt of effective ran%e P
FANUC Ltd. control devices FS-i Series POWER Mate i ABS AT553 L: End of effective range (+ side end)
Mitsubishi Electric Corporation control devices MITSUBISHI CNC Series ABS AT543 R: End of effective range (- side end)
MDS-D/MDS-DH Series Note: L and R are only for the h|fgh accuracy type
Mitsubishi Electric Corporation * This refers to the base point of fixed point on the scale around
MR.J4/MR-I3 Series ABS AT543A which clamping arrangements ensure that any expansion or
: - - - contraction due to temperature change occurs.
Panasonic Corporation, Motor business unit
MINAS-AS, A5L, ASN, ASNL Series ABS AT573A S
MINAS-A4, A4P, AAN, AANL Series Scale unit specifications
Amplifier compatible with the Mitutoyo ENSIS interface S: ngﬂ-nqdlty type
Nikki Denso Co., Ltd. VCII/VC/VPS Series* H: High-accuracy type
Servoland Corporation SVF Series*! ABS AT503A
PMAC JAPAN Co., Ltd. UMAC-Turbo PMAC2
Other machine types ABS AT503

*1 For connection to ABS AT503A
Note: ABS AT530
Communication method
Blank: Full-duplex communication
A: Half-duplex communication
Note: For details regarding the applicable system, please consult with the individual manufacturer.

Scale configuration

ABS AT500-S Series

ABS AT5013-SC
ABS AT5013A-SC

/(ABS zero point, base position)

ABS AT500-H Series

/(ABS zero point, base position)

ABS AT513-HC i i
ABS ATS 3AHC =
— Base position
) 1 ,-ABS zero point ) $/ P

v TR é%

ABS AT5C13-HL
ABS AT5CI3A-HL E —

,Base position

ABS AT513-HR
ABS AT5C13A-HR

Mitutoyo




ABSOLUTE"

Specifications
ttem Code High-rigidity type High-accuracy type
ABS AT5[13-5C ABS AT513-HC \ ABS AT513-HL/HR
Detection method Electrostatic capacitance type / photoelectric type composite ABS linear encoder
How to mount the scale unit Multi-point elastic fixing \ 3 or 5-point elastic fixing 3 or 4-point elastic fixing
End of effective range
Base position Midpoint of effective range HL: (+ side of absolute value)
HR: (- side of absolute value)
Effective range 100 to 2200mm \ 100 to 1000mm 100 to 350mm
Resolution 0.05um
Maximum response speed 150m/min (2.5m/s)
Acaraqy 2070 L Efcte gt ) i et range )
Thermal expansion coefficient ~85x10%/K
Vibration resistance 196 m/s? (20G) (55 to 2000Hz) 147 m/s? (15G) (55 to 2000Hz)
Shock resistance 343m/s2 (35G) (half-sine 11ms) 196m/s? (20G) (half-sine 11ms)
Power supply voltage 5VDC£5%
Maximum current consumption 270mA (Max)
Maximum sliding force AN
Operating temperature/humidity 0 to 45°C, 20 to 80%RH (no condensation)
Storage temperature/humidity -20 to 70°C, 20 to 80%RH (no condensation)
Alarm indication Scale alarm indicated by LED on I/F Box
Head cable length 2m
Signal cable length 3m

System configuration (See instruction manual)

Configuration example 1

‘\ I L

v

Sﬂﬂ
|

Scale unit

Notes Head cable  /
(Grounding conductor)

1. Connector A is to be prepared by the user. L—

2. Connector A and the grounding conductor are to be connected by the user.

3. In the above configuration, the maximum cable length is 10m for the head cable and 10m for the signal cable (total 20m).
(Specifications other than the standard cable length are special order.)

Signal cable Connector A

= i =T | (Control device)

Configuration example 2

TeIn

| I /
G@ R —

) =
Scale unit / 1

i

Notes Head cable /

1. Connectors A/B/C and the feedback cable are to be prepared by the user. Connector €

2. Connectors A/B/C and the grounding conductor are to be connected by the user.

3. When fabricating a feedback cable, ensure that the total cable length is 29m or less. However, the maximum head cable length is 10m and the maximum
signal cable length is 5m.

[ABS AT543A]

} N /O N @@ LIV NG }

Connector B

RS

Connector A
= | (Control device)
|

J==)

i

JNE—

Connector B Connector A

‘ >’*‘ Mitsubishi Electric Corporation

B ‘ ,JW? MR-J4/MR-13
Feedback cable / (Grounding conductor) L,

Notes Head cable  /

1. Connectors A/B and the feedback cable are to be prepared by the user.

2. Connectors A/B and the grounding conductor are to be connected by the user.

3. A Mitsubishi Electric Corporation encoder cable can be used as the feedback cable.
Model: MR-JCCBLOM-H Ois the cable length (2 or 5m)
* When using the encoder cable, ensure that the total cable length is 10m or less.
* The feedback cable configuration depends on the system. Please contact Mitsubishi Electric Corporation for details.
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Output specification

o ABS AT553/AT543/AT503 (discrete-wire) o ABS AT573A/AT503A (discrete-wire)
Wire color Signal Wire color Signal
Brown/Red +5V Brown/Red +5V
White/Black GND White/Black GND

Orange DT Orange N.C
Yellow DT Yellow N.C
Green REQ Green REQ/DT
Blue REQ Blue REQ/DT
Purple Phase A Purple Phase A
Gray Phase B Gray Phase B
Shield FG Shield FG
Notes Notes
1: Phase A and Phase B are used as test signals. 1: Phase A and Phase B are used as test signals.
Keep them disconnected during use. Keep them disconnected during use.
2: Connect the shield wire to the grounding conductor. 2: Connect the shield wire to the grounding conductor.
* ABS AT545A

Output connector (pin type): Tyco Electronics Japan
Mini-Universal Mate-N-Lock Connector 9P
172169-9 (Housing: Black)
Applicable connector: 172161-9 (Housing: Black)
Pin No. Signal
MR (REQ/DT)
MRR (REQ/DT)
(o))
(om
PS (+5V)
LG (GND)
F.G
3.6 N.C

loo |[wu|aro|—

Cable dimensions
o ABS AT553/AT543/AT573A/AT503 (A)

Unit: mm
5=
=
= 1] 50 L=3m 43 Round waterproof connector
= i N L=2m
— @ T w0 =
© [} 9| Y
Ao — = . > — OB
=] Emn e it }-£ s I
5E g \db\ bend radius R=50 [fixed], R=100
= Head cable (minimum bend radius R=50 [fixed], R=100 [movin
] f’ Signal cable (minimum bend radius R=50 [fixed], R=100 [moving]) 134 194,08 80103 h PVC sheathéd fixed [moving)
O m PVC sheathed ]
<< < _‘: ; o : &
o =k == -
ek E

M8, through hole
45 T1:02 Hex socket headed screw M4x16 (small round plain washer, spring washer)
Alarm display LED

* ABS AT543A

MinieUniversal Mate-N-Lock Connector 9P (pin type)
Applicable housing: 172161-9 (Tyco Electronics Japan or equivalent)
40

L=3m 43 Round waterproof connector
~ L=2m
= /7—]—@
N.I === v = g — \
> - — I = }-¢ s
S 19.4. 0.8 103 g \Headcable(m\nimumbendradiusR:SO[ﬁxed], R=100 [moving])

g@zﬂ 134 . 80 PVC sheathed
[0
Signal cable (minimum bend radius R=50 [fixed], R=100 [moving]) Q

PVC sheathed L=
A M6, through hole
45 JARY) Hex socket headed screw Mdx16 (small round plain washer, spring washer)
Alarm display LED

45

40
3102

Mitutoyo




Mounting dimensions (SCType) 5y g . P o~ Unitrm
LS L 1 € 1} || N T N 1}
= Rigidly fixed portion — X Elastically secured portion
' 438) L 48
—*Aluminum L L5202 (P0.2x1) ‘
/5 érapﬁe‘surface (L) 5, through hole
16 4.5, through hole, 88.3 countersunk, depth 9 | Hex socket headed screw M4x25
1710.05/500] A Hex socket headed screw Mdx 16 (small round plain washer, sprm% washer)
3 (small round plain washer, spring washer) 20:02 1 _ispecelaf spring used long dashed double-dotted fine)
*Aluminum 157 ) (Aluminum frame)
frame surface | H] i —— s o 7} N ECNEC) RN IO
Air purge M5x5 | £ N, I —_—
(Both) 7 e} g 7] 8w  — / m—
/T01[R] S ! — ’ ’
*Vertical d\rectionJ Lam L *Longitudinal direction = i : %
2 3 _— " \ X.
1:0.1 B e *bﬂgg}ggmal ABS zero point, s position _ 66;2 2 (small round plin washer, spring wesher)
(Step between detector |23 | £ 92 (Detector head)
head and aluminum frame) §= Effectiverangelo ~———
2 Maximum travel length Li
3= Aluminum frame Stainless steel bushing
A SE
1= = I | = S— !
I *Mounting mating surface (=i M= =
Z0.1TP] 19.4 103 € bt
*Vertical direction ~ 13.4 [~ 0,2?n 80 ! ; i
*Longitudinal direction _E <r‘l Alarm display LED Specal leaf spring

Hex socket headed screw M4x25

(small round plain washer, spring washer)
M, through hole Notes Details of elastically secured portion

Hex socket headed screw M4x16 1. G indicates the machine guideway.

(smalround plain washer, spring washer) 2. P indiicates the mating surface for mounting the aluminum frame. S indicates
the mating surface for mounting the detector head.

o~
1=
(e Sl

.

P *Mounting mating surface 3. Q and R indicate the datum surfaces for mounting this linear scale.
/101 4. For the values of Lo to Ls, P, n in the figure, refer fo the table below.
Q@l : — 5 TP
‘ — 14 ]
Dimensions
Effective range | Maximum travel length |~ Overall length | Distance to center Mounting pitch No. of mounting holes
Lo (mm) Li (mm) L2 (mm) L3 (mm) L4 (mm) Ls (mm) P (mm) n
100 120 225 1125 375 150 75 2
200 220 325 162.5 375 250 125 2
300 320 425 212.5 375 350 175 2
400 420 525 262.5 62.5 400 200 2
500 520 625 3125 62.5 500 125 4
600 620 725 3625 62.5 600 150 4
700 720 825 4125 62.5 700 175 4
800 820 925 462.5 62.5 800 200 4
900 920 1025 512.5 62.5 900 150 6
1000 1020 1125 562.5 375 1050 175 6
1100 1120 1225 612.5 875 1050 175 6
1200 1220 1325 662.5 62.5 1200 200 6
1300 1320 1425 712.5 112.5 1200 150 8
1400 1420 1525 762.5 62.5 1400 175 8
1500 1520 1625 812.5 112.5 1400 175 8
1600 1620 1725 862.5 62.5 1600 200 8
1800 1820 1925 962.5 87.5 1750 175 10
2000 2020 2125 1062.5 62.5 2000 200 10
2200 2220 2325 1162.5 112.5 2100 175 12
Codes and Order Numbers
¢ ABS AT553-SC * ABS AT543/AT543A-SC * ABS AT573A-SC * ABS AT503/AT503A-SC
QOrder No. Code Order No. Code Order No. Code QOrder No. Code

539-761-10 | AT553- 100-SC 539-731-000J | AT543(A)- 100-SC 539-871-11 | AT573A- 100-SC 539-161-0101 | AT503(A)- 100-SC
539-763-10 | AT553- 200-SC 539-733-0000 | AT543(A)- 200-SC 539-873-11 | AT573A- 200-SC 539-163-C1C1 | AT503(A)- 200-5C
539-765-10 | AT553- 300-SC 539-735-0107 | AT543(A)- 300-SC 539-875-11 | AT573A- 300-SC 539-165-C1C1 | AT503(A)- 300-SC
539-767-10 | AT553- 400-SC 539-737-0100 | AT543(A)- 400-5C 539-877-11 | AT573A- 400-SC 539-167-0101 | AT503(A)- 400-SC
539-769-10 | AT553- 500-SC 539-739-01071 | AT543(A)- 500-SC 539-879-11 | AT573A- 500-SC 539-169-C1C] | AT503(A)- 500-SC
539-771-10 | AT553- 600-SC 539-741-0001 | AT543(A)- 600-SC 539-881-11 | AT573A- 600-SC 539-171-0101 | AT503(A)- 600-SC
539-773-10 | AT553- 700-SC 539-743-C1C] | AT543(A)- 700-SC 539-883-11 | AT573A- 700-SC 539-173-0100 | AT503(A)- 700-SC
539-775-10 | AT553- 800-SC 539-745-C107 | AT543(A)- 800-SC 539-885-11 | AT573A- 800-SC 539-175-0101 | AT503(A)- 800-SC
539-776-10 | AT553- 900-SC 539-746-0101 | AT543(A)- 900-SC 539-886-11 | AT573A- 900-SC 539-176-0100 | AT503(A)- 900-SC
539-777-10 | AT553-1000-SC 539-747-0001 | AT543(A)-1000-SC 539-887-11 | AT573A-1000-SC 539-177-0001 | AT503(A)-1000-SC
539-778-10 | AT553-1100-SC 539-748-0101 | AT543(A)-1100-SC 539-888-11 | AT573A-1100-SC 539-178-C101 | AT503(A)-1100-SC
539-779-10 | AT553-1200-SC 539-749-10 | AT543(A)-1200-SC 539-889-11 | AT573A-1200-SC 539-179-0107 | AT503(A)-1200-SC
539-780-10 | AT553-1300-SC 539-750-0107 | AT543(A)-1300-SC 539-890-11 | AT573A-1300-SC 539-180-01C7 | AT503(A)-1300-SC
539-781-10 | AT553-1400-SC 539-751-0100 | AT543(A)-1400-SC 539-891-11 | AT573A-1400-SC 539-181-C1C1 | AT503(A)-1400-SC
539-782-10 | AT553-1500-SC 539-752-C1CJ | AT543(A)-1500-SC 539-892-11 | AT573A-1500-SC 539-182-0107 | AT503(A)-1500-SC
539-783-10 | AT553-1600-SC 539-753-0107 | AT543(A)-1600-SC 539-893-11 | AT573A-1600-SC 539-183-CJC] | AT503(A)-1600-SC
539-785-10 | AT553-1800-SC 539-755-0001 | AT543(A)-1800-SC 539-895-11 | AT573A-1800-SC 539-185-C1C] | AT503(A)-1800-SC
539-786-10 | AT553-2000-SC 539-756-C1C1 | AT543(A)-2000-SC 539-896-11 | AT573A-2000-SC 539-186-C1C1 | AT503(A)-2000-SC
539-787-10 | AT553-2200-SC 539-757-C101 | AT543(A)-2200-5C 539-897-11 | AT573A-2200-SC 539-187-0101 | AT503(A)-2200-SC

*The CICTin the Order No. is as follows. AT543 : 10 * The CJCTin the Order No. is as follows. AT503 : 10
ATS43A: 11 AT503A: 11
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Mounting dimensions (HC Type) Unit: mm

29

*Mounting block o (Mounting block) (Mounting block) 0 (Mounting block) (Mounting block)
surface = \ L= R
. 2 # g ] % - # / - ] i % | é ] P .
(Mounting block) X MR #Aluminum frame surface Elastically secured portion/  Elastically secured portion %
—/101]G] Rigidly fixed portion
43) 510.05/1000] L 43
8 o3 :+0.3 )
s 420,
116 K 02 [::02 Ls£0.2 . 046
Air purge M5x5 ~] I ’m‘ ~ i Hex socket headed screw Mdx25
(Both) g -1 forbsandls 203 ||~} MQD /1011R] ‘ (smallound plein washer, sping vister)
o e s V2
R ) T TEES] [ -
*Vertical dlrect\onl \&gg | 5
G E S =~ - - —
L LS = M8, through h‘?ha, "
1601 |22 = *Longitudinal | ﬁ?xcs?)lcﬁtteht:ged scree?/\t MiXZS
Step between detector |24, ] direction 6683? 2 (small round plain washer, spring washer)
head and aluminum frame| | *Mounting matin 92 (Detectorhead)
surfa?e k %S'Cé%lé??uggzepm 95 Effective range Lo\ ABS zero point, base position
[Z10.1TP]  Hexsocket headed screw MEx25 Maximum travel length L

*Vertical direction (small round plain washer, spring washer)
*Longitudinal direction g— — — — — 1=}

26.5 11

19408 (103)
134 “ 30
*E ~1 o 3] Notes
@ S z === 1. G indicates the machine guideway.
(W e fasl — 0, M6, through hole 2. Pindicates the mating surface for mounting the unit. S indicates the mating
45 7102 Hex socket headed screw Mdx16 surface for mounting the detector head.
(small round plain washer, spring washer) 3. Q and R indicate the datum surfaces for mounting this linear scale.
- ~ \Aarm display LED 4. For the values of Lo to Ls in the figure, refer to the table below.
P |*Mounting mating surface
//10.1[G]
]0.05/1000]
‘ & ; g — cas
Dimension
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) L3 (mm) L4 (mm) Ls (mm) Ls (mm)
100 120 265 249 1245 — —
150 170 315 299 149.5 — —
200 220 365 349 174.5 — —
250 270 415 399 199.5 — —
300 320 465 449 2245 — —
350 370 515 499 249.5 — —
400 420 565 549 2745 — —
450 470 615 599 299.5 — —
500 520 665 649 3245 — —
600 620 765 749 (374.5) 204.5 170
700 720 865 849 (424.5) 2245 200
750 710 915 899 (449.5) 2245 225
800 820 965 949 (474.5) 244.5 230
900 920 1065 1049 (524.5) 264.5 260
1000 1020 1165 1149 (574.5) 284.5 290
Codes and Order Numbers
* ABS AT553-HC * ABS AT543/AT543A-HC  « ABS AT573A-HC * ABS AT503/AT503A-HC
Order No. Code Order No. Code Order No. Code Order No. Code

539-761-20 | AT553- 100-HC 539-731-000] | AT543(A)- 100-HC 539-871-21 | AT573A- 100-HC 539-161-0001 | AT503(A)- 100-HC
539-762-20 | AT553- 150-HC 539-732-10J | AT543(A)- 150-HC 539-872-21 | AT573A- 150-HC 539-162-0100 | AT503(A)- 150-HC
539-763-20 | AT553- 200-HC 539-733-0J01 | AT543(A)- 200-HC 539-873-21 | AT573A- 200-HC 539-163-C1C] | AT503(A)- 200-HC
539-764-20 | AT553- 250-HC 539-734-C10] | AT543(A)- 250-HC 539-874-21 | AT573A- 250-HC 539-164-C1C1 | AT503(A)- 250-HC
539-765-20 | AT553- 300-HC 539-735-0000 | AT543(A)- 300-HC 539-875-21 | AT573A- 300-HC 539-165-C10] | AT503(A)- 300-HC
539-766-20 | AT553- 350-HC 539-736-C10] | AT543(A)- 350-HC 539-876-21 | AT573A- 350-HC 539-166-C1C] | AT503(A)- 350-HC
539-767-20 | AT553- 400-HC 539-737-C10 | AT543(A)- 400-HC 539-877-21 | AT573A- 400-HC 539-167-0100 | AT503(A)- 400-HC
539-768-20 | AT553- 450-HC 539-738-C101 | AT543(A)- 450-HC 539-878-21 | AT573A- 450-HC 539-168-C1C1 | AT503(A)- 450-HC
539-769-20 | AT553- 500-HC 539-739-0107 | AT543(A)- 500-HC 539-879-21 | AT573A- 500-HC 539-169-C1C7 | AT503(A)- 500-HC
539-771-20 | AT553- 600-HC 539-741-0000 | AT543(A)- 600-HC 539-881-21 | AT573A- 600-HC 539-171-0J01 | AT503(A)- 600-HC
539-773-20 | AT553- 700-HC 539-743-C1C] | AT543(A)- 700-HC 539-883-21 | AT573A- 700-HC 539-173-0107 | AT503(A)- 700-HC
539-774-20 | AT553- 750-HC 539-744-0101 | AT543(A)- 750-HC 539-884-21 | AT573A- 750-HC 539-174-0100 | AT503(A)- 750-HC
539-775-20 | AT553- 800-HC 539-745-0001 | AT543(A)- 800-HC 539-885-21 | AT573A- 800-HC 539-175-0000 | AT503(A)- 800-HC
539-776-20 | AT553- 900-HC 539-746-0107 | AT543(A)- 900-HC 539-886-21 | AT573A- 900-HC 539-176-C101 | AT503(A)- 900-HC
539-777-20 | AT553-1000-HC 539-747-000] | AT543(A)-1000-HC 539-887-21 | AT573A-1000-HC 539-177-0001 | AT503(A)-1000-HC

*The I in the Order No. is as follows. AT543 : 20 * The I in the Order No. is as follows. AT503 : 10

Mitutoyo

ATS43A: 21 ATS03A: 11




Mounting dimensions (HR Type) Unit: mm

29

(Mounting block)

*Mounting

(Mounting block) (Mounting block)
block surface — \

L0
~

0.6

(Mounting block) Q Rigid fixed portion Elastically secured portion / Elastically secured portion
Elastically secured portion\ ~ 24.6 7.5, through hole, 14 countersunk, depth 9.5
Hex socket headed screw M4x25 (small round plain washer, spring washer)\ Hex socket headed screw M6x25
(4.3) L \(smaH round plain washer, spring washer) (4.3)
8 15+0.3
S () *Alumi
. o e 3 74502 (15) L6+0.2 \ ‘ [R] frame surface
ir purge M5x = -l Cumuative folerance |~jo,  (Scale unit) /10.1]G
ot I S , ,“,Lo, S [/IR] . |Gloosnoa)
- S > ‘ i
Verical arecon| | N BIRlS) & —_—
S H S > 7M6, through hole 88 countersunk, depth 5
16:01 |2 H — Base position| 3~ W Hex socket headed screw MA:25
g *Longitudinal 3 66+0.2 i Jain wash i
Step between detecor head| -2 X dhagsne b ma f(ODUﬂe({ggltﬂow;ﬂ% gésgr)mg vester)
and duminum frame ntmg mating surface ﬁ 92 ABS zer0 point, base position
. Effective range Lo 3
*?_/emctal(?irelcgond Maximum travel length Li
*Longitudinal direction
T =
4 <
13412 O'EL_ (103) g
|
ﬁE I~ Notes
U= g 1. G indicates the machine guideway.
<
b /e %8 M6, through hole 2. P indicates the mating surface for mounting the unit. $ indicates
.5 71402 Hex socket headed screw Mdx16 the mating surface for mounting the detector head.
small round plain washer, spring washer) :
: . (small round pl. her, spring washer) 3. Q and R indicate the datum surfaces for mounting this linear scale
] Mounting i 4. For the values of Lo to L+ and Ls in the figure, refer to the table
[P] mating strface\_Alarm display LED bol
/10.11G elow.
5[0.05/1000]
! : — -, : T
i o &
Dimensions
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) Li (mm) L2 (mm) L3 (mm) Ls (mm) Le (mm)
100 120 265 249 124.5 —
150 170 315 299 149.5 100
200 220 365 349 174.5 130
250 270 415 399 199.5 160 -
300 320 465 449 2245 190 g o
350 370 515 499 249.5 220 > =
= &
o
£F
=]
= <
Codes and Order Numbers ER
* ABS AT553-HR * ABS AT543/AT543A-HR ¢ ABS AT573A-HR * ABS AT503/AT503A-HR S
Order No. Code Order No. Code Order No. Code Order No. Code

539-761-30 AT553-100-HR 539-731-0000 | AT543(A)-100-HR 539-871-31 | AT573A-100-HR 539-161-0001 | AT503(A)-100-HR
539-762-30 AT553-150-HR 539-732-C10] | AT543(A)-150-HR 539-872-31 | AT573A-150-HR 539-162-01C1 | AT503(A)-150-HR
539-763-30 AT553-200-HR 539-733-0001 | AT543(A)-200-HR 539-873-31 | AT573A-200-HR 539-163-C1C] | AT503(A)-200-HR
539-764-30 AT553-250-HR 539-734-C10] | AT543(A)-250-HR 539-874-31 | AT573A-250-HR 539-164-C1C1 | AT503(A)-250-HR
539-765-30 AT553-300-HR 539-735-0001 | AT543(A)-300-HR 539-875-31 | AT573A-300-HR 539-165-C1C] | AT503(A)-300-HR
539-766-30 AT553-350-HR 539-736-C1C] | AT543(A)-350-HR 539-876-31 | AT573A-350-HR 539-166-C1C] | AT503(A)-350-HR

* The CICTin the Order No. is as follows. AT543 : 30 * The CICTin the Order No. i as follows. AT503 : 30
AT543A: 31 AT503A: 31




Mounting dimensions (HL Type)

Unit: mm
‘Mounting o (Mounting block) -8 ) (Mounting block)
block surface <, EE ; : A
(Mounting block ! Elastically secured portion : Rigidly fixed portion /Hlastically secured pomonf
Elastically secured portion Hex socket headed screw M4x25 (small round plain washer, spring washer)
43 L @43)
/ 13+0.3 8|
S —— *Aluminum / ()
116 N A /R/ OfﬁrgT surface [6+0.2 74.50.2 (Ls)
Air purge M5x5 5 Mlin . Voo (Scale unit Cumsulat\ve !oi\erance
sl B o || (Ot g peeen | g
Vet iect Ay 2 1e
Verial drecion e Ekml-- |
% * udi 0 : M, through hole, 88 countersunk, depth 5 iti
1,601 22 = éﬁg?{}ggma‘ ‘ 66+0.2 jK Hex sogiet headeduscre?(v M4px25 Base posfion
| 24] 7.5, through hole, 84 N\ (smal round plain washer, spring washer)
and aluminum frame *Mounting 14 countersunk, depth 9.5 92 Aé)setector heag N
mating surface- Hey socket headed screw M6x25 Effective range Lo Zero point, base position
(small ound plain washer,sping wesher) Maximum travel length Lt
*Vertical direction {
*Longitudinal direction "B eSS
19.4 0.8 (103) e
134 _E fa 80
, 'g Notes
@ = = 1. G indicates the machine guideway.
L M, through hole 2. Pindicates the mating surface for mounting the unit. S indicates the mating
45 71£0.2 Hex socket headed screw M4x16 surface for mounting the detector head.
" Mounting . \emallround plain washer, spring washer) - 3. Q and R indicate the datum surfaces for mounting this linear scale.
[P] mating strface\ Alarm display LED 4. For the values of Lo to L« and Ls in the figure, refer to the table below.
//10.11G
3] 0.05/1000] ) )
i 7 @ 7
e —— == ]
Dimensions
Effective range Maximum travel length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) L3 (mm) L4 (mm) Ls (mm)
100 120 265 249 124.5 —
= 150 170 315 299 149.5 100
> 8 200 220 365 349 174.5 130
% E 250 270 415 399 199.5 160
Ao 300 320 465 449 2245 190
&R 350 370 515 499 249.5 220
=]
- I
wv
S o,
< <<
Codes and Order Numbers
* ABS AT553-HL * ABS AT543/AT543A-HL ¢ ABS AT573A-HL * ABS AT503/AT503A-HL
Order No. Code Order No. Code Order No. Code Order No. Code
539-761-40 AT553-100-HL 539-731-C1C] | AT543(A)-100-HL 539-871-41 AT573A-100-HL 539-161-C1C1 | AT503(A)-100-HL
539-762-40 AT553-150-HL 539-732-C1C1 | AT543(A)-150-HL 539-872-41 AT573A-150-HL 539-162-C1C] | AT503(A)-150-HL

539-763-40 AT553-200-HL 539-733-0001 | AT543(A)-200-HL 539-873-41 | AT573A-200-HL 539-163-C1C1 | AT503(A)-200-HL
539-764-40 AT553-250-HL 539-734-0001 | AT543(A)-250-HL 539-874-41 | AT573A-250-HL 539-164-C]C] | AT503(A)-250-HL
539-765-40 AT553-300-HL 539-735-00071 | AT543(A)-300-HL 539-875-41 | AT573A-300-HL 539-165-C1C1 | AT503(A)-300-HL
539-766-40 AT553-350-HL 539-736-01C1 | AT543(A)-350-HL 539-876-41 | AT573A-350-HL 539-166-C]C] | AT503(A)-350-HL

*The CICTin the Order No. is as follows. AT543 : 40 * The CICTin the Order No. is as follows. AT503 : 40
ATS43A: 41 ATS03A: 41

Mitutoyo




ABS AT500 Series

Structural Features
o ABS AT500-S Series combines high vibration resistance with shock resistance

1. Example of vibration resistance characteristics 2. Vibration resistance

Vibration resistance Shock resistance characteristics
(ABS AT500-S resonance characteristics)

[—=—ABS AT500-5 —+— Previous type |

—o— Xaxis —m—Y-axis —a— Z-axis,
drection  direction direction 30

Scale output fluctuation
(um/ 2G)
>

Scale output fluctuation (um)
o]

10
5k
! 2
0 R = S ; 0
0 500 1000 1500 2000

Vibration frequency (Hz)

Shock (G)
* ABS AT500-H Series combines outstanding thermal characteristics with high repeatability
1. Structural concept 2. Example of thermal characteristics
i Stability of base position
Aluminum frame Fixing block (A0S ATS00)
[4 \*Scale output fTemperature\
] :
/ / = £
(Cl\jlrg[(jlre block) Parallel leaf spring function é 30 %
Flexible mechanism §_ 5 ';i
‘ E 0 &
7 15
.« > /
Frame elongation < 10
0 10 2 E) 40
e Elapsed time (h)
Fixed Flexible mechanism Fixed Note: This refers to the fixed point on the scale around which clamping

arrangements ensure that any expansion or contraction due to
temperature change occurs.

=
=
S5 9
=
ERs
28
=iy
5 =
5 I
wv
S
< <<




Discontinued models and succession models specification compatibility

A\ : Compatible (with limitations)

Separate type ST scales
: Output connector
Discontinued models Current model Scale grating pitch g)uetgHEangonnasl Accuracy Mounting dimensions|  specification pin
P assignment
ST31A, ST32A ST36A Yes Yes Yes No Yes
ST33C ST36C Yes Yes Yes No No
ST52B ST46-EZA Yes Yes Yes No No
ST62C ST46-EZA Yes A Yes No No
ST34C ST36C Yes Yes Yes No Yes
ST44B/ST44C ST46-EZA Yes Yes Yes No Yes
ST46 ST46-EZA Yes Yes Yes No Yes
LHS21/23C None — — — — —
*1 Up/down pulse output cannot be supported.
Assembly type AT scales
i siariel Output connector
Discontinued models Current model Scale grating pitch et Accuracy Mounting dimensions|  specification pin
pecifications ;
assignment
AT2-N Yes A2 Yes Yes A2
AT2-FN G Yes NG Yes Yes N
AT11-N Yes N Yes Yes A*2
AT11-FN AT113 Yes N Yes Yes NG
H Y *2 Y Y *2
AT12-N AT112 es A es es N
AT12 Yes NG Yes Yes NG
AT81-C None Yes No AR Yes No
- Y e S No No
AT21-C AT211 es A A
AT21 No A AP No No
AT25 AT211 No A A No No
AT102 AT103 Yes Yes Yes Yes Yes
AT111 AT113 Yes Yes Yes Yes Yes
AT181 None = = = = =
AT212 AT211 Yes Yes NS No No
*2 This can only be supported with an adapter when connected to an old counter.
*3 This must be checked for each scale effective range.
*4 Compatible with the output signal of the pulse signal unit
TIP: Refer to the Linear Scale DRO Systems for AT103/AT112-F/AT113 (Catalog No. E13000).
Absolute scale unit
S : Output connector
o
= Discontinued models Current model Interface Resolution Maxmgn;ggsponse Mounting dimensions|  specification pin
S P assignment
2 AT3[12 ABS AT3[13 Yes N Yes No /\*6
[
= AT500 series ABS AT500-S series Yes Yes Yes No A¥
= ABS AT500-H series Yes Yes Yes No AY
‘gcd *5 You can control this by changing the NC parameter settings. For details, contact your NC manufacturer.
2

*6 Check that pins No. 9'and 10 of the AT353 outi)ut connector are not connected before you make the connection.
*7 The AT543A is compatible. Other current models have discrete-wire specifications.

Mitutoyo




Handling linear scales

Mounting scales

1. AT scale mounting posture

The scale unit is designed so that it is difficult for
contamination to enter the unit, but determine the
mounting posture after considering the arrival directions of
coolant and dust so that these substances do not come into
direct contact with the aperture. Also, be sure to prepare a
scale cover.

Coolant, dust, etc.

Coolant, dust, etc.

Vertical mounting Horizontal mounting Perpendicular mounting

Coolant, dust, etc. Coolant, dust, etc.

!

©]
Coolant, o
dust, etc.
R ——

Possible to install like this

Recommended Do not install
mounting direction like this

*When using the device in
an environment with
coolant or cutting oil mist,
do not mount the device
in the vertical direction.

Possible to install Do not install
ke this like this

2. Mounting the AT scale unit

As shown in the following figure, use dial gauges or similar
devices close to the two effective range marks to check and
adjust their parallelism with the machine guideway.

To adjust the parallelism: (1) move the mechanically movable
parts such as the slide table to adjust the parallelism of the
scale unit or (2) measure the position from the mechanism's
guide rail or from a corresponding reference.

o Permissible parallelism value: Less than 0.1mm or less than 0.2mm
(This varies depending on the scale model.)

Effective range

Dial gauge

Up and down|
directions

%tions

Front and back

3. Cautions regarding mounting the ST scale
(excluding the ABS ST700)

* Mount the main scale so that the detector head is facing
the scale front surface (the surface on which rainbow colors
are visible when light strikes the surface at an angle).
(Models that have the Mitutoyo logo on the main scale are
mounted correctly when the logo can be read from the
detector head side.)

* Ambient light entering from the back of the main scale will
cause incorrect operation, so the scale mounting design
must ensure that ambient light does not enter.

the Mitutoyo logo can be read
Detector head

* Use a tool such as a lever type indicator or dial gage to move
the head bracket and the scale mounting relatively in order
to check whether the scale mounting surface has been
prepared as shown in the mounting diagram.

o Use flexible adhesive with adhesive type scales.

We recommend that you use KE441T manufactured by
Shin-Etsu Chemical Co, Ltd.

* Remove the protective tape attached to the glass scale and

detector head when you install the device.

G indicates the
machine guideway
is the reference surface

Main scale

Remove the scale protective tape
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Specifications of Air Supply Unit for AT Scale

Supplying clean compressed air to the scale unit is important 3. Air Supply Unit

as a means of improving the environmental resistance [For a typical linear scale]

(resistance to coolant and dust ingress) of assembly-type Be sure to use dry comlpress.ed air through an air dryer and a main_line air filter
linear scales. Provide piping to either of the two M5 screw without directly supplyl.ng air from the COMPressor. Replace each filter element
holes situated on both sides of the scale unit to enable /e ¥ear Mount the fixed reducer on the scale side.

compressed air delivery. * CKD Corporation air supply unit
Note: AT211 (muttipoint fixed), AT203, ABS AT500 series, AT1100 series and Air dryer and main (ine air fiter )
ATA02E are standard equipped with the air supply connector. o) ® ® g ®
Note: This air supply method is an auxiliary measure. The orientation of air- ] N N i —
supply piping Is a matter of importance. Observe the piping orientation ] NN N L1 Y
described in the manual to implement piping. After the air supply has been Compressor side | [R— | | Scale side
started, the air filter must be replaced periodically depending on the degree ol confiourat onal confiqurat
of contamination of the air source to be used. If a contaminated filter Optional configuration Optional configuration
continues to be used this will allow contamination of the scale unit, resulting
in failure. [For ABS AT1100 series]
1. Air quality specifications The ABS AT1100 series does not need an air dryer and a high-performance
150 857311 Class 1.4.1 or equivalent Maxmam parie damete Gl T 0 oil mist filter. Be sure to use dry compressed air through a main line air filter
o Mmimum_gressure dew pomg cal +3 without directly supplying air from the compressor.
i | 3
Qil concentration (mg/m?) 0.01 « CKD Corporation air supply unit
2. Air flow rate 10 to 20 L/min (per axis) o
) o ] Main line air filter @
IMPORTANT: This flow rate should be maintained to the degree that air leaks ® ® ®
. out slightly past the dustproof rubber. ' M N AN —
2.1 Using the Mitutoyo-spec fixed reducer (fixed reducer diameter: 0.9) [ T S ' I—I—l _
Adjust air pressure so that the air flow rate becomes 10 to 20 L/min (per axis). Optional configurationl too-d | Scale side
(TIP) When air pressure is 0.1 MPa for one axis, the airflow rate will be approx. 12.7 Optional configuration Optional configuration
L/min.

When air pressure is 0.2 MPa, the airflow rate will be approx.19 L/min.

2.2 Using any other fixed reducer
Adjust air pressure so that the air flow rate becomes 10 to 20 L/min (per axis).
For the relation between flow rate and air pressure, refer to the flow rate
characteristics (relation between flow rate depending on fixed reducer diameter and
pressure) published by pneumatic device makers.

2.3 Using a flow regulating valve
Adjust air pressure so that the air flow rate becomes 10 to 20 L/min (per axis).
However, be careful not to supply a large flow of air before adjustment. Otherwise
damage may occur, resulting in a failure.

Part No.
No. Configuration element Specifications Order No. | Maker's model No.
(Mitutoyo) |  (Maker name)

o Used fluid: Compressed air ® Maximum allowable working pressure: 1.0MPa

- @ |Air filter ¢ Guaranteed safe pressure: 1.5MPa ¢ Maximum particle diameter (filterability): Spm — F1(()(C)(I3-D8)-W

i) ¢ Secondary oil concentration: —

©

= o Used fluid: Compressed air ® Maximum allowable working pressure: 1.0MPa

L @ |0il mist filter ¢ Guaranteed withstanding pressure: 1.5MPa ¢ Maximum particle diameter (filterability): Sum . M1000-8-W

= ¢ Secondary oil concentration: 0.01mg/m3 or less (CKD)

8 * Element replacement: Every year (6000 hours) or upon pressure drop of 0.1MPa

[

= o Used fluid: Compressed air ® Maximum allowable working pressure: 1.0MPa

[ . ol ¢ Guaranteed safe pressure: 1.5MPa ¢ Maximum particle diameter (filterability): Sum MX1000-8-W
@ |High-performance ol mist fiter ¢ Secondary oil concentration: 0.001mg/m3 or less - (CKD)

* Element replacement: Every year (6000 hours) or upon pressure drop of 0.1MPa

o Used fluid: Compressed air ® Maximum allowable working pressure: 1.0MPa RA-050-L
@ |Regulator ¢ Guaranteed withstanding pressure: 1.5MPa e Settable pressure range: 0.1 to 0.7MPa = (CKD)
¢ Banned-oil processing type

o Used fluid: Air ® Usable pressure range: 0.1 to 0.9MPa PC6-M5M-0.9
® |Fixed reducer o Screw clamping torque: 1.0 to 1.5N+=m e Flow rate at pressure of 0.1MPa: Approx. 12.7U/min | 06AC/155 | (Pisco custom-
o Flow rate at pressure of 0.2MPa: Approx. 19L/min (per axis) made part)

1SO -8573-1 Class 1.4.1 or equivalent

 Maximum particle diameter (filterability): 0.01um

@ |Air unit  Minimum pressure dew point: —

to (@ Air filter + @ Qil mist filter + 3 High-| ® Oil concentration (oil mist concentration): 0.001mg/ms3 or less
@ |performance oil mist filter + @ Regulator) | e Pressure: Flow rate at pressure of 0.1MPa: 12.7L/min (per axis)
 Maximum air flow rate: 75 L/min

* Replacement cycle of each filter element: Yearly

06ACI154 =

Mitutoyo




¢ Air Unit Dimen

sions 4. Connection Method

Unit: mm

40

(29)

Arrangement for supplying air to scales on 2 axes:

119.6 \

40 Alr unit mounting hole X 4 (M5 screw used)

Be sure to use dry compressed air through an air dryer and a main line air filter
without directly supplying air from the compressor.
Also, mount the fixed reducer on the scale side.

=

=

Output pressure
e

Airunit/ 0.1MP.

(Order No.06ACJ154)

Accessory set for 2

Arrangement for supplying air to scales on 3 axes:

80
100

(142)

out

|
HRE
&t
==

Outpyt pressure
Air unit/ 0.1MPa

(Order No.06ACJ154)

@6 tube Fixed reduce

60
(Maintenance space: 60mm or more)

—1

Note: One air supply unit allows connection of

Accessory set for 3 axes (Option: Order No.06ACJ163)

scales on up to 5 axes.

Accessory sets for 2 axes and 3 axes are available. The combination of these
2 sets allows a maximum 4 or 5 axes to be connected. 6 air tubes 20m in

length are supplied with each accessory

set.

Supply air to each linear scale for approx. 30 minutes prior to use. It is also
recommended to supply air to each scale for approx. 30 minutes after use to

provide further protection to the scale.

5. Air Supply Unit Configuration and Maintenance Parts

Order No. Name / Packaged items Remarks
06ACJ154 Air unit (Appendix @ to @)
06ACJ162 Accessory set for 2 axes / Fixed reducer: 2 pcs, @6 urethane tube: 20m, T-joint (2 pcs, one is a spare) Opti(g)r:targe_acc;%sory
06ACJ163 Accessory set for 3 axes / Fixed reducer: 3 pcs, @6 urethane tube: 20m, T-joint (3 pcs, one is a spare)
06ACJ155 Fixed reducer / PC6-M5M-0.9 or equivalent (Appendix ®)
06ACJ159*" Al filter element (CKD) / F1000-ELEMENT-ASSY (for the first step) .
Maintenance parts
: (extra-cost)
06ACJ160*! Mist separator element (CKD) / M1000-MANTLE-ASSY (for the second step)
06ACJ161% Micro-mist separator element (CKD) / MX1000-MANTLE-ASSY (for the third step)

* 1: Replace the elemen

ts of 06ACJ159, 06ACJ160 and 06ACI161 every year.

The replacement cycle differs depending on the usage and circumstances.
Note: For the maintenance method, confirm with the User's Manual supplied with the scale unit.
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Technical Information

Structure and features of the
assembly type linear scale (AT)

1. AT series detector joint mechanism

(Adoption of simple joint structure offering high rigidity)

The detector head and slider (sensor) of the scale unit
are connected by the joint shown in the following figure.
Because of this structure, if values are less than or equal to
the scale mounting standard values, detector head mounting
errors and parallelism differences between the scale unit and
the machine guideway are absorbed, and normal operation
is assured. Also, the simple and highly rigid structure provides
superior durability. Slider (sensor)

Coupling rod

C é % ~_Coupling spring

{ ]

~—

Detector head

2. Advantage of special waterproof connectors
Adopting waterproof and oilproof connectors makes it
possible to separate the signal cable. In turn, this makes
installation and maintenance easy.

3. Signal cable conduit

Signal cables that are enclosed in a stainless-steel, spiral
cover (conduit), for protection, are also available. The
conduit will not rust or corrode, so these signal cables can
be used over an extended period.

4. Adoption of rubber lip thrust method (Mitutoyo's
proprietary technology)

pushes aside the rubber seal like a
ship's keel pushes aside water.

5. Adoption of specially formed urethane rubber lip
with reinforcing wire
Resistance to oil and dust has been improved.

*Available with the AT103, AT203, ABS AT500, and ABS AT300.
*Can be specially ordered for the AT113 and AT211.

«—— Without wire
—— With wire
4
—
=3 /// Wire
g,
>
S
B Rubber lip shape
125 10 20 30(Days)

Elongation of dustproof rubber against coolant exposure

Mitutoyo

6. Maintenance of the seal

To maintain the dustproof property of the rubber seal and
extend its life, apply a small amount of good-quality silicone
grease (such as G-30L made by Shin-Etsu Chemical Co, Ltd.)
to the contacting area of the rubber and detector head once
a year. (The maintenance interval will vary slightly according
to the operating conditions of the scale.)

Apply grease. Scale unit

11 5mm max.

: \‘ |
e T \
! / T Detector head ‘/
i i Soak cloth, paper, or other similar material in silicone grease, and
Dustproof rubber then apply to the entire length of the contacting area.

Durability of cables used with the linear scale

The life expectancy of the linear scale cables has been tested
using the methods shown below.

Test method A A

Tensile strength: Approx. 1N

Test conditions ~ Zendfulum

Bend angle: £90°

Test speed: 30 times per minute
(For the number of bends, A, B, A, C, and then A represents one bend.)

Bend radius: R = 50mm

Evaluation standard value: 3,000,000 times
(No breaks in the signal wires or shield)

Hard-wired band

Test method B

Movable cable Fixed cable

. Onehalf
sliding distance
500mm

((1’;“

Test conditions
R Bend radius: R = 40mm
[ Speed: 2m/s
Arc length Travel distance: 1000mm
80mm
Scales Test method Signal cable test result*'
AT100 series A 3 million times
AT211 A 3 million times
AT203 A 3 million times
AT300 series A 3 million times
AT500 series A 3 million times
ST700 series B 96 million times or more*2
ST36 B 96 million times or more*?
ST24 B 54 million times or more*?
ST422 A 96 million times
ST46 B 59 million times

*1 Also including the head cable
*2 Testing still ongoing as of September 2016

Note 1: The test data stated above does not represent guaranteed values.
Depending on the bend conditions, the number of times that the cables can bend
without failure may be less than indicated.

Note 2: When bending cables, the recommended bend radius is 100mm or more.




Alarm functions
1. Detection of detector disconnection and short-circuit errors

Disconnection of and short circuits to OV of the phase A and
phase B signal lines from the linear scale as well as other
similar errors are detected.

2. Detection of excess response speed of detector feed (over-speed)

The feed speed of the linear scale (detector) exceeding the
maximum feed speed as well as other similar errors are
detected.

3. Detection of input signal errors

The amplitude voltage, DC voltage, or phase difference of the
phase A and phase B signals from the linear scale being outside of
the corresponding allowable range as well as other similar errors
are detected.

4. Drop in line voltage

The line voltage supplied to the linear scale, PSU, and other
devices (particularly devices that use a DC power supply)
dropping below the allowable range is detected as an error.

Alarm detection functions available with each product

(1) Alarm functions on the AT scales (sinusoida signal output type) + PSU-200

- PSU-200

Alarm function

Detected inside the scale |  Detected inside the PSU

Inout Detection  |Disconnection
_np of scale or short
signal error direitin
€rrors | signal cable

Scale error [Over-speed

5. Detection of momentary power failures

A momentary power failure or voltage drop greater than the
allowable range occurring in the power supply that is being
supplied to the PSU, counter, or other device (devices that
use an AC power supply) is detected as an error.

6. Detection of scale errors
Errors that occur inside the linear scale are detected.

7. Detection of detector circuit errors

Errors caused by the incremental count or absolute count in
absolute linear scales are detected.

8. Detection of CPU errors (detection of internal errors)

For linear scales, counters, and other devices that use CPUs,
the CPU stopping operating normally is detected as an error.

Note: The alarm functions vary according to the product. For
details, see the alarm functions available with each product.
Also note that the allowable ranges used to detect alarms
vary according to the product.

Scale code
AT103 Yes
AT113 Yes
AT112 No (4) Alarm functions on the ST scales (square wave signal output type)
PSU-200 Yes Yes Yes Yes
PSU-250 series Yes Yes Yes Yes F VF
(2) Alarm functions on the AT scales (square wave signal output type) Alarm function
] Detected inside the I/F
|
Alarm function Disconnection or
Detected inside the detector head (inside the I/F on the AT212) Ove-speed Input signal error | short circuit in
signal cable
) Scale code
Over-speed Input signal error
el @il ST24B(C) Yes Yes Yes
ST36 Yes Yes Yes
AT203 Yes Yes ST422 Yes Yes Yes
AT211 Yes Yes ST46-EZA Yes Yes Yes
(3) Alarm functions on the ST scales (sinusoidal signal output type) + PSU-200 (5) Alarm functions on the absolute scales
] 1
- PSU |
T Alarm function
arm function Detected inside the I/F
Detected inside the scale | Detected inside the PSU
: . g Over- Input Detector
Detection |Disconnection Scale error : o CPU error
Scale error |Over-speed| . MPU | Tofscale | Orshort el R
signal error errors | dreuitin Scale code
Scale code seliet ABS ST700 series | Yes Ves Ves Ves Ves
ST36A Yes ABS ST1300 series|  Yes Yes Yes Yes Yes
ST24 Yes ABS AT300 series Yes Yes Yes Yes Yes
PSU-200 Yes Yes Yes Yes ABS AT500 series VYes Yes Yes Yes Yes
PSU-250 series Yes Yes Yes Yes ABS AT1100 series|  Yes Yes Yes Yes Yes
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Technical Information

Explanation of terms

Linear scale accuracy

(1) Linear scale accuracy

As shown in Figure 1, the linear scale accuracy is determined by using an accuracy
inspection device to perform comparisons at fixed intervals between the value measured
with the linear scale and the reference value according to a laser length measuring device.
The inspection environment temperature is 20°C, so the accuracy is at this temperature.
The inspections are performed with other inspection conditions and standard values that
comply with Mitutoyo's internal standards.

Laser length measuring pC

device counter
e

Digital counter

Interferometer Cube corner
Mounting bracket

Laser oscillator Laser beam axis
Na o\

f Scale unit
=l

Sliding table

.

[Figure 1] Linear scale accuracy inspection device, overview

]
nie

!
L

The accuracy (error) at each measured point is determined according to the following formula.
Error = reference value of the laser length measuring device - value measured by the lingar scale

Here, the words "accuracy" and "error" have the same meaning.

We refer to the plot on a graph of the error at each measured point in the effective

range as an accuracy chart.

Based on this accuracy chart, the accuracy of the linear scale is noted as the range between

the maximum error and minimum error. There are the following two notation methods.

(1) Note the size of the range between the maximum error and minimum error as ‘a’.

The value 'a" shown in Figure 2-1 indicates the accuracy. This standard value is
indicated using the conversion formula (& + 3 L) um. Here, L is the effective range (in
mm) and a and (3 are coefficients that are set on each model.

For example, for a linear scale with an accuracy standard value of (3 + 3/1000)
um and an effective range L of 1000mm, ‘a" is 6pm.

2) Note the size of the range between the maximum error and minimum error as '+a/2".
The center value between the maximum error and minimum error is 0, the
maximum value is noted as '+a/2", the minimum value is noted as -a/2', and the size
of the error range is noted as '+a/2". This notation is mainly applied to ST scales.

In notations (1) and (2), a"in (1) and '£a/2" in (2) are the same accuracy standard value.
Linear scales use a straight-line scale that has fixed-pitch graduations as the
reference to detect the amount of movement and the amount of change in
position. By detecting graduations, a linear scale obtains 2-phase sinusoidal
signals that have the same pitch as the graduations. The linear scale is designed
so that it can perform readings with greater detail than the straight-line scale by
interpolating this sine wave signal with an electronic circuit. Interpolation means
that these 2-phase sinusoidal signals are interpolated, and the result is divided
into pulse signals corresponding to the resolution. For example, if the graduation
pitch is 20um, readings can be performed with a resolution of 1um.

Here, error within the graduation pitch range will occur according to the accuracy of
this interpolation processing. This is called interpolation accuracy.

The accuracy standard value of a linear scale includes the aforementioned errors
inspected at fixed intervals and interpolation accuracy.

Accuracy chart (error plot)

&
Error Accuracy: a (um)
a
0 L
Effective range ! X: Measurement position
[Figure 2-1] Accuracy notation method (1)
&
Error R I Accuracy: +a/2 (um)
7
|
Effective range ! X: Measurement position

[Figure 2-1] Accuracy notation method (2)

Mitutoyo

Serial interface

This refers to a communication channel in which digital data is transmitted
sequentially 1bit at a time. While it has inferior real-time characteristics, the
advantages are that it requires less wiring and has high reliability.

(This is the main communication method for feedback encoders.)

Line-driver output

This refers to signals that are output as square waves. A signal that has the inverted polarity
of the output signal is generated, and the difference between these signals is set as the signal
(differential signal output). This complies with EIA standards RS-422 and RS-485.

RS-422

This was standardized by the Electronic Industries Alliance (EIA) of the U.S. It is
one of the balanced type serial communications standards, and it has excellent
noise reducing characteristics. The maximum transmission speed is 10Mbps, but
limitations on the transmission speed arise as the cable length increases.

RS-485

This was standardized by the Electronics Industries Alliance (EIA) of the U.S. It is one of
the balanced type serial communications standards, and it ranks higher than RS-422.
RS-422 is upwardly compatible with this standard. While RS-422 is a communication
standard that supports point-to-point, multi-drop connections, this standard supports
bus type multi-point connections and bidirectional communications.

Minimum edge interval

This refers to the minimum time between a rising edge or falling edge of a square wave
being output (or input) and the next edge being output (or input). For square wave
output type linear scales, even with the same resolution, the shorter the minimum edge
interval, the faster the response speed.

Thermal expansion coefficient

This refers to the thermal expansion of an object in response to a change in
temperature, which is measured as elongation per unit length for each 1°C increase
in temperature of the material.

Full duplex communication and half duplex communication
Full duplex communication refers to a system in which devices (for example, a scale
and a servo amplifier) each have two communication lines and can communicate
with each other at the same time. On the other hand, half duplex communication
refers to a system in which devices have a single communication line, so devices
cannot communicate with each other at the same time, and communications can
only be sent from a single device at any one time.

Full duplex communication Half duplex communication

Scale Servo amplifier Scale Servo amplifier
Transmission|-««==+++=--*" > Reception o o
Transmission | (............, |Transmission
) . and reception and reception
Reception|------------ Transmission
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Note: All information regarding our products, and in particular the illustrations, drawings, dimensional and performance data contained in this pamphlet, as well as other
technical data are to be regarded as approximate average values. We therefore reserve the right to make changes to the corresponding designs, dimensions and weights.
The stated standards, similar technical regulations, descriptions and illustrations of the products were valid at the time of printing. Only quotations submitted by ourselves
may be regarded as definitive.

Our products are classified as regulated items under Japanese Foreign Exchange and Foreign Trade Law. Please consult us in advance if you wish to export our products to
any other country. If the purchased product is exported, even though it is not a regulated item (Catch-All controls item), the customer service available for that product
may be affected. If you have any questions, please consult your local Mitutoyo sales office.

Export permission by the Japanese government may
be required for exporting our products according to
the Foreign Exchange and Foreign Trade Law. Please
consult our sales office near you before you export
our products or you offer technical information to a

nonresident.
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Small Tool Instruments and
Data Management
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20-1, Sakado 1-Chome,
Takatsu-ku, Kawasaki-shi,
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