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A Safety Caution

Carefully read the specifications and functions in this catalog before
selecting products.

Safety may be compromised if you use products for purposes other
than those stated here.

Feel free to contact your nearest Mitutoyo sales center if you wish to
use a product for other purposes or in a special environment.
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Mitutoyo

Leading company in the precision measurement industry

Mitutoyo
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T Small Tool Instruments

Micrometers/Calipers/Height Gages/
Depth Gages/Bore Gages/
Dial Gages/Lever-type dial indicators

Measuring Machines

Coordinate Measuring Machines/Vision Measuring Systems/
Form Measurement/Hardness Testing Machines/
Optical Measuring/X-Ray CT System/

In-line Inspection System

Sensors and Embedded Equipment

Contact Sensor/Non-contact Sensor/Scale Units/

Optical Measuring/Micrometer Heads

Mitutoyo: from measuring tools to measuring devices,
and then to sensors and equipment embedded units




Mitutoyo is a leading company in the precision A
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Through “measuring,” our manufacturing customers

are able to make informed adjustments to maintain

dimensional control of their output and reduce waste. E'- _

Over the 90 years since our founding in 1934,
Mitutoyo has independently developed and produced
a wide variety of precision measuring devices,
including parts, from micrometer measuring tools to
coordinate measuring machines.

This puts Mitutoyo in a strong and qualified position
amongst our competitors to deliver ultra-precision

sensors and equipment embedded units. Initially these 2
types of products were only used in-house; then their
high-precision, functionality, and stability became
apparent and, in response to rising market demand,

we decided to offer them as products.
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industries
which rely on
our support

Bearing Industry
Electric Vehicle xEV
Lens Industry
Medical Device and Pharmaceutical Industries
Semiconductor Industry

Mitutoyo sensors
support "measuring’

Mitutoyo's precision sensors are used and

trusted in various industries for their accuracy.

Bearing Industry

Since the accuracy required of bearing rolling elements is now on the
level of nanometers (nm), needs for technologies to measure rolling
elements are ever increasing. Mitutoyo has outstanding solutions
that meet the needs for high-accuracy measurement of bearings.

Machine Tools/Industrial Machinery ~~ Automobiles

Industrial Robots Wind Power Generation

Rolling Element

(Balls/Cylindrical rollers/
Tapered rollers)

2
v
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The High-Accuracy Linear Gage LGH and Laser Scan Micrometer LSM,
in combination with dedicated jigs, enable efficient measurement of
the outer diameters of balls and cylindrical rollers.

Listed items are examples. Various other manufacturing industries are also supported by Mitutoyo sensors.
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Electric Vehicle xEV

Supporting the development and production of Electric Vehicles xEV

Features

A specialized micrometer is used for measuring the height of
crimped contacts on wiring harnesses.

A laser scan micrometer that allows high speed, high resolution
measurement is effective at measuring the outside diameter of
coils used for rotors.

Lithium-ion Battery

Control over the thickness of the separators that insulate the
positive electrode from the negative electrode is absolutely
essential for the manufacturing process of lithium-ion batteries
(which are subject to explosion or fire risk). The Litematic is best
suited to this thickness measurement thanks to a low measuring
force that minimizes distortion of the material. Also, a measuring
microscope is used to check for any contamination inside a
laminate-type lithium-ion battery.

Lens Industry

Mitutoyo offers solutions to measure a wide
variety of lenses from research and development to
preproduction and mass production.

Lenses

The Litematic allows desktop measurement of a
lens' thickness. This machine enables measurement
of an easily-deformed, thin-walled lens with a low
measuring force of 0.01N (minimum).
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Medical Device and Pharmaceutical Industries

For various fields including the research, development and
production of medical devices and pharmaceutical goods

X-ray computed Detection of bed displacement
ST SR Bed displacement can be accurately measured
by mounting a Linear Scale to a bed used for

an X-ray computed tomography scanner or an
MRI device.

Injector/Catheter

= P | §
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Poultice, plaster, emergency adhesive plaster, etc.
<///
Emergency adhesive plaster

\ Diameter measurement

Laser Scan Micrometers, provide non-
contact, high-speed and accuracy
measurement, and are effective for
outside diameter inspection of of
sliders and tubes.

Plaster

:
3

Soft material object

The Litematic is appropriate for

Suture needle ti p measuring deformable workpieces.
Measurement of thickness is
ang le measurement accomplished with low measuring

B POSS ible too. force, and minute impact on the base.

Listed items are examples. Various other manufacturing industries are also supported by Mitutoyo sensors.
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Semiconductor Industry

Measurement solutions for a wide range of fields in the semiconductor manufacturing industry,
which is growing rapidly following a shift to production of electric vehicles, expansion of services
in line with the implementation of 5G, etc.

In semiconductor manufacturing processes, we provide precision
inspection and stable measurement via sensors,

Pattern formation Flattening CMP Marking to
OO ERES to Element formation Lead forming

Photomask

Diamond blade
;" m e Wafer

Wafer I“'!_.?’hotosensmzer

Transistor Polishing plate =
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MExternal diameter of ingot MLithography equipment W Wafer thickness M Chip thickness MLead width, Pitch, Gap
Laser Scan Micrometer High-accuracy Linear Scale High-accuracy Linear Gage LGH, LGH Laser Scan Micrometer

High-accuracy/
resolution Measuring Machine
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Examples of solutions M
%

through "measuring”

High accuracy non-contact measuring system
Laser Scan Micrometer

Realizing high-speed 100% inspection
with the Laser Scan Micrometer

The Laser Scan Micrometer LSM realizes stable,
high-speed continuous measurement without increased labor

) * To enhance reliability, we need to shift to 100% inspection
Conventional . : : .
from spot inspection using outer diameter measurement of
optical fiber, enamel wires, and various other wires.
* Manual spot inspection renders measured values unstable.

issues

2

With high-accuracy, ultra-high-speed
_ measurement of 3200 scans/second, we realize
proposes solutions stable, high-speed continuous measurement

Mitutoyo

— @

2

Expected effects

+ Stable measurement enabled by eliminating errors among operators
* High-speed 100% inspection on the production line enabled without increasing labor
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High-accuracy length measuring machine
Litematic

Stable, high-accuracy measurement of separator film
thickness with carbide spherical contact points

In thickness measurement of separator film for lithium-ion secondary batteries, product accuracy demands
have shifted from 3 to 5 pm or so to 1 pm or less, making it difficult to adjust the parallelism of flat contact
points and base surfaces to a level reaching the required accuracy. The introduction of carbide spherical
contact points has realized stable high-accuracy measurement with low measurement force.

Conventional With product accuracy demands reaching 1 pm or less, it was
: difficult to adjust the parallelism of flat contact points and
Issues base surfaces.

~

[y

The use of carbide spherical contact points has
. realized stable high-accuracy measurement with low ™=—
proposes solutions measurement force in film thickness measurement

Mitutoyo

With flat contact points, a With gently rounded spherical
minimal tilt will cause the edge contact points, only the faintest

to deform the film, preventing dent results, with stable

stable measurement measurement enabled through
consistent contact in the same state

I

Expected effects

In low-measurement-force measurement with
« Measured values no |onger fluctuate due to carbide spherical contact points, high-accuracy

parallelism errors, improving measurement
repeatability

thickness measurement without deformation is
possible even for soft workpieces like film
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The traceability system
supporting Mitutoyo precision

Mitutoyo ensures and maintains traceability of various types of precision measuring instruments by holding standards of length and

other physical quantities that are directly traceable to the national standards for use in calibrating the working standards used for the
calibration of measuring instrument products supplied to industry. Furthermore, Mitutoyo offers a temperature calibration service which is
indispensable for high-accuracy length measurement. In addition, Mitutoyo ensures and maintains traceability of its test equipment such as
hardness testing machines and vibrometers.

Traceability of Mitutoyo Standards

Traceability of Length Field

National Metrology Institute of Japan, National Institute of
Advanced Industrial Science and Technology (NMJ, AIST)

The atomic clock synchronized to UTC <National Standard>

t

National Metrology Institute of Japan, National Institute of
Advanced Industrial Science and Technology (NMLJ, AIST)

The atomic clock synchronized to UTC and the optical frequency comb

<National Standard>

Mitutoyo Metrological Standards Calibration Section (JCSS Accredited Cal. Lab. No. 0067)
Frequency Standard Oscillator (As a standard of optical frequency comb)

t

Mitutoyo Miyazaki Plant

Mitutoyo Metrological Standards Calibration Section

(JCSS Accredited Cal. Lab. No. 0030)
633 nm lodine Stabilized He-Ne Laser

t

Mitutoyo Miyazaki Plant
633 nm Stabilized He-Ne Laser

A T A4

Mitutoyo Miyazaki Plant
(JCSS Accredited Cal. Lab. No. 0030)

1t ,

Mitutoyo Utsunomiya Calibration Center
(JCSS Accredited Cal. Lab. No. 0031)

t

(JCSS Accredited Cal. Lab. No. 0067)

633 nm lodine Stabilized He-Ne Laser

i t
Mitutoyo Utsunomiya Calibration Center
(JCSS Accredited Cal. Lab. No. 0031)
633 nm Stabilized He-Ne Laser
A A A
N_/TYTY

a

4

NMIJ, AIST
Reference flat

t

Mitutoyo Kawasaki Calibration Center
(JCSS Accredited Cal. Lab. No. 0086)
633 nm Stabilized He-Ne Laser

a

Traceability of Temperature

NMIJ, AIST
Temperature fixed points
<National Standard>

f

JEMIC
Temperature fixed point

t

JCSS Accredited Cal. Lab.
Temperature fixed point/
Platinum resistance thermometer

f

Mitutoyo Metrological Standards
Calibration Section
(JCSS Accredited Cal. Lab. No. 0067)

Standard Gauge Block Standard Gauge Block Temperature fixed point
+ p t (Triple point of water)/
N—TTP— Platinum resistance thermometer
Mitutoyo Hiroshima Calibration Center
(JCSS Accredited Cal. Lab. No. 0109) y
YIv A Standard Gauge Block/Micrometer Standard/Step Gage
Y1Y
| | NN AN [YVYVY
| I M
Mitutoyo Sales and Service Division Mitutoyo Utsunomiya Calibration Center
(JCSS Accredited Cal. Lab. No. 0186) (JCSS Accredited Cal. Lab. No. 0031)
Standard Gauge Block/Step Gage/ Standard Gauge Block/
Standard Scale/Roughness specimen/ Micrometer Standard/Step Gage
633 nm Stabilized He-Ne Laser
t LA AT I :
N
A N
[T = ——
Working Step Gage Gauge Block Ring Gage Dial Indicator Tester | | Standard Scale Laser Length Optical Flat/
Standard P Gag 9 9439 Measuring Machine | | Optical Parallel
I V-
Measuring Coordinate Vision Surface Small Tool Precision Form Scale Units Optical Thermometer
Instrument | Measuring Machines | | Measuring Systems | | Roughness Testers Instruments Sensors Measurement Measuring
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Traceability of Test Equipment

National Institute of Information
National Metrology Institute of Japan, National Institute of Advanced Industrial Science and Technology (NMIJ, AIST) <National Standard> and Communications Technology
<National Standard>
T r 3 T r' N -~

Mitutoyo Hiroshima Calibration Center Japan _Electrlc Meters
(JCSS Accredited Cal. Lab. No. 0109) Inspection Corporation
Rockwell Hardness Reference Blocks / f
Vickers Hardness Reference Blocks

Mitutoyo Metrological Standards Calibration Section (JCSS Accredited Cal. Lab. No. 0067)
Frequency Standard Oscillator (As a standard of optical frequency comb)

Japan Quality
Assurance Organization
r
Mitutoyo Miyazaki Plant
(JCSS Accredited Cal. Lab. No. 0030)
JCSS Accredited Cal. Lab. 633 nm lodine Stabilized He-Ne Laser

Force-proving Instruments

Mitutoyo Metrological Standards Calibration Section
(JCSS Accredited Cal. Lab. No. 0067)
633 nm lodine Stabilized He-Ne Laser

JCSS Accredited Cal. Lab. JCSS Accredited Cal. Lab.
Reference Weights
r r

Electricity
I A A A

Mitutoyo Utsunomiya Calibration Center
(JCSS Accredited Cal. Lab. No. 0031)

Mitutoyo Miyazaki Plant
633 nm Stabilized He-Ne Laser

o Balance plezcelscici g Electric standards
A 633 nm Stabilized He-Ne Laser Acceleration Pickup
r r r A A A
Force Measuring Machine Gauge Block Standard Scale Non-automatic Balance
A A T
T\
T\
| N |

Vibration Testing Machine
Mitutoyo Sales and Service Division /Vibrometers
(JCSS Accredited Cal. Lab. No. 0186) A
Rockwell Hardness Reference Blocks/
Vickers Hardness Reference Blocks

t Testing Weights

7T\ 7T\
7T\ 7T\
TEST Equipment [ Hardness Testing Machines ] [ Balancing Machines ] [ Vibration Testing Machines ][ Vibrometers ] [ Seismological Instruments ]

Note: This chart shows a simplified traceability system of a part of Mitutoyo products. Detailed traceability charts are published for each product.
(As of July, 2022)

For the latest information, please refer to our website. https://www2.mitutoyo.co.jp/eng/
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Hindex for Applications
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Outside measurement ([ J ( ([ J ( ([
Step measurement ( ( {
Comparison measurement ([ J ( J ( J [ ] [ ]
Low-measurement-force measurement @ (LGH) | @ (ID-CNX) ( }
Multi-point simultaneous measurement ( (
Precision sensors, pickups ( J ( ( J o o
Measurement and testing of steel sheets ([ J ([ J (]
Measurement of surface roughness, shape, P
squareness and flatness
Measurement and testing for semiconductor/liquid crystal ° ° °
manufacturing <1D>
Measurement and testing for rolling mills/paper plants ( J ( J ( J o
Digital display and position feedback for factory machinery ( {
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B Alphabetical Index

A M
ABS AT1100 Assembly Type Absolute Scale Unit 7-23 Micrometer Heads (Small Thimble Diameter Standard Type) 3-21
(Standard Type) Micrometer Heads (Locking-screw Type) 3-37
ABS AT1300 Assembly Type Absolute Scale Unit 7-37 Micrometer Heads (Fine Spindle Feed of 0.1 mm/rev) 3-45
(Slim Type) Micrometer Heads (Fine Spindle Feed of 0.25 mm/rev) 3-49
ABS 5T700 Separate Type Absolute Scale Unit 7-3 Micrometer Heads (Short Thimble with Choice of Diameter) 3-13
(Slim Type) - Digimatic Micrometer Heads 33
ABS ST1300 (SI-eIiZiraEt:vIrﬁemAeastg:uRtgsissctzlr?cl:nletpe) 79 Micrometer Heads (Differential Screw Thread Translator (Extra-Fine Feed) Type) 3-51
Micrometer Heads (Large Thimble Type) 3-53
E Micrometer Heads (XY-Stage Type) 3-55
Micrometer Heads (Medium-sized Standard Type with 8 mm Diameter Spindle) 3-33
EC Display Unit with Digimatic Output 2-28 Micrometer Heads (Non-rotating Spindle Type) 3-41
EC EC Counter (Only for Digimatic output) 1-43 Micrometer Heads (Quick Spindle Feed of 1 mm/rev) 3-43
EH EH Counter (Panel mount, Multi-function Type with RS-232C ~ 1-48 Micrometer Heads (Small Standard Type with Carbide-Tipped Spindle) 3-25
Communication Functions) Micrometer Heads (Medium-sized Standard Type) 3-29
3] EJ-102N Counter (Compact Type) 1-31 Micrometer Heads (Digit Counter Type) 3-58
Micrometer Heads (High Accuracy and Resolution) 3-57
| Micrometer Heads (Long Stroke Non-rotating Spindle) 3-56
— - Micrometer Heads (Small Standard Type) 3-17
ID-C ABSOLUTE D?g{mat?c Ind{cator (Peak-Value Hold Type) 2-11 Micrometer Heads (Small/Ultra-small Type) 39
ID-C ABSOLUTE Digimatic Indicator (Bore Gage Type) 2-13 Micro Jack 359
ID-C ABSOLUTE Digimatic Indicator (Signal Output Function Type) ~ 2-19
ID-C ABSOLUTE Digimatic Indicator (Calculation Type) 2-15 S
ID-CNX ABSOLUTE Digimatic Indicator (Standard Type) 23
ID-F High-performance ABS Digimatic Indicator 2-25 SENSORPAK Measurement data acquisition software for EH 1-63
(with Back-lit LCD Screen) SurfaceMeasure10085  Non-contact Line-laser Sensor 6-1
ID-H Digimatic Indicator 2-23
(High Accuracy and High Functionality Type) V
ID-N/B ABSOLUTE Digimatic Indicator 27
(with Dust/Water Protection Conforming to IP66) VL-50-B/505-B Litematic 4-1
ID-5X2 ABSOLUTE Digimatic Indicator 2-1
ID-U ABSOLUTE Digimatic Indicator (Slim and Economical Design) ~ 2-21
L
LG100 Gage Heads (Environment-Resistant Type) 1-5
LG200 Gage Heads (Slim Type) 1-9
LGH Gage Heads (High-accuracy/resolution Type) 1-19
LGS-1012P Gage Heads (Digimatic output Type) 1-15
LSM-500S Laser Scan Micrometer (Ultra-Fine Wire Measuring Unit) 5-7
LSM-501S Laser Scan Micrometer (Fine Wire Measuring Unit) 5-9
LSM-503S Laser Scan Micrometer (Standard Measuring Unit) 5-11
LSM-5065 Laser Scan Micrometer (Wide Range Measuring Unit) 5-13
LSM-5125 Laser Scan Micrometer (Ultra-Wide Range Measuring Unit) 5-15
LSM-516S Laser Scan Micrometer (Ultra-Wide Range Measuring Unit) 5-17
LSM-5200 Laser Scan Micrometer 5-28
(Compact, Panel-mount Type Display Unit)
LSM-6200 Laser Scan Micrometer (Multi-function Type Display Unit) 5-27
LSM-6902H Laser Scan Micrometer (Ultra-High Accuracy Measuring Unit) ~ 5-5

LSM-9506 Laser Scan Micrometer (Bench-top Type with Display Unit) 5-19
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Meaning of Symbols

ABSOLUTE Linear Encoder

This is an electronic measuring scale that provides a direct readout of absolute linear position when switched on, without needing to

be zeroed or reset. Mitutoyo measuring instruments incorporating these scales provide the significant benefit of being always ready for
measurement without the need of preliminary setting after switching on. There are three types of absolute linear encoders depending on
whether the method used is electrostatic, electromagnetic, or optical. They are widely used in various measuring instruments as measuring
systems endowed with enhanced reliability of measured values.

ABSOLUTE"

ABSOLUTE is a trademark of
Mitutoyo Corporation.

(IP)65
(IP)66
(IP)67

P71 G

is a trademark of Mitutoyo

Corporation.

TUV Rheinland certification marks

" ®
TUVRheinland
CERTIFIED

www.tuv.com
1D 0000045042

Advantages:

1. No count error occurs even if you move the slider or spindle extremely rapidly. .
2. You do not have to reset the system to zero when turning on the system after turning it off ",
3. As this type of encoder can drive with less power than the incremental encoder, the battery life is prolonged to about 5 years (continuous

operation of 18,000 hours) under normal use.
*1 Unless the battery is removed.

*2 In the case of ABSOLUTE Digimatic calipers and ABSOLUTE coolant proof calipers.

IP Codes (IEC 60529:2013, JIS C 0920:2003)

These are codes that indicate the degree of protection provided (by an enclosure) for the electrical function of a product against the ingress of foreign
bodies, dust and water as defined in IEC standards (IEC 60529: 2001) and JIS C 0920: 2003. [IEC: International Electrotechnical Commission]

(IP:International Protection) I P

4 Protected against |A Sg1.0 mm ob}ect

First Degrees of protection against solid Second Degrees of protection against water Third Degrees of protection

characteristic |foreign objects characteristic characteristic |against oil

numeal — [Brief description | Definition numeral — [Brief description |Definition numerdl [ Abstract

0 Unprotected - 0 Unprotected — Drops or

1 Protected against | A Sg50 mm object 1 Protected against |Vertically falling water drops splashes of
solid forelgsn probe shall not fully vertical water  |shall have no harmful effects. 0il- oll from any
objects of S@50 | penetrate enclosure* drops F resistant gggg?\%
mm and greater i 2 Protected against | Vertically falling water drogs shall harmful

2 Protected against | A S¢12.5 mm object vertical water  [have no harmful effects when the effects
solid foreign probe shall not fully drops within a tilt| enclosure s tilted at any angle up -
objects of $¢12.5 | penetrate enclosure* angle of 15° to 15° on either side of the vertical. g“ﬁﬁ'on
mm and greater i 3 Protected against | Water sprayed at an angle up egtry ool

3 Protected against [A S2.5 mm ob+ect spraying water  |to 60° either side of the vertical | |G Oil-proof | droplets or
solid foreign probe shall not fully shall have no harmful effects. splashes
objects dOf 562.5 | penetrate enclosure* | [ Protected against |Water splashed against the from all
mm and greater splashing water  |enclosure from any direction directions.

shall have no harmful effects.

solid foreign probe shall not fully | [5
objects of Sg1.0 | penetrate enclosure*
mm and greater

Protected against
water jets

The protection levels against oil are specified

Water projfected in jets against the only in the appendix of JIS C 0920.

enclosure from any direction shall
have no harmful effects.

5 Protected against | Ingress of dust is not 3
dust total(\]y prevented,

but dust that does

penetrate must

Protected against
powerful water
Jets

Water projected in powerful
jets ?]galnst the enclosure from
any direction shall have no
harmful effects.

not interfere with
satifactory operation | |7
of the apparatus or
impair safety.

No ingress of dust

6 Dust-proof

Protection
against water
penetration

Ingress of water in quantities causing
harmful effects shall not be possible
when the enclosure is temporarily
immersed in water under standardized
conditions of pressure and time.

allowed.

* For details of the test conditions used in evaluating each
degree of protection, please refer to the original standard.

Protected against
the effects of
continuous,
immersion in
water

Ingress of water in 1uantities causing
harmful effects shall not be possible
when the enclosure is continuously
immersed in water under conditions
which shall be agreed between
manufacturer and user but which
are more severe than for IPX7.

All products with the marks shown on the
left have passed the IP test carried out by
the German accreditation organization,
TOV Rheinland.

MeasurLink® ENABLED marks

MeasurLink T

Data Management Software by Mitutoyo

Products equipped with the measurement

data output function can be connected to the
measurement data network system MeasurLink®.
MeasurLink® is a registered trademark of
Mitutoyo Corporation in Japan and Mitutoyo
America Corporation in the United States.

Measuring Instruments Shipped with Inspection Certificate

Mitutoyo guarantees product quality as a leading precision measuring instrument manufacturer and ships measuring instruments with an
inspection certificate that includes inspection data so that customers can use them with confidence. Mitutoyo also calibrates the purchased
measuring instrument and issues, for a fee, a calibration certificate that proves traceability to the relevant standard.

Note: For the meaning of the inspection marks shown at left, refer to the detailed description of each product.

PROPRIETARY
INSPECTION
CERTIFICATI

@ Regarding the products corresponding to the five marks above, see each product page for details.
@ For details, contact the nearest Mitutoyo sales office.
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Linear Gage

Supporting the construction of
various automatic devices and
automatic measuring devices

BWMeasurement Principle ««-«+eeeereseeresesensmeincnnnncicnennnes
BWGage Heads/Display Units -«+-++-+e+eeseeeereruemecsenunncnicannunes
HMGage Heads

Gage Head Accessories ...................................................
Dlglmatlc code ...............................................................

ECounter

EJ-102N Counter, Interface Unit:

CC-Link, PROFINET, EtherNet/IP, EtherCAT, USB  -------eeeeeeeeees
EC Counter - Only for Digimatic output «-++++sseeeeeeemeeeeeeeens
EH Counter - Panel mount, Multi-function Type

with RS-232C Communication Functions -:---sceeeeeeeeeeeeseeees
Measurement data acquisition software for EH

SENSORPAK ..................................................................
Optiona| gage head aCCGSSOI’iES .......................................

MQuick Guide to Precision Measuring Instruments
Quick Guide to Precision Measuring Instruments «-+----«==---
BefOI’e using the gage head .............................................
Precautions in mounting a Linear gage rrereeeenrees s eenneees
Applications ..................................................................
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Measurement principle

Optical transmission-type linear encoders

wn
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The gage heads mainly use optical transmission-type linear encoders,
the principle of which is shown below. In this type, the light source (LED) and

the detector element (photodiode) face each other with the main scale and

index scale (20 pm pitch) positioned between them. As the scale moves with

respect to the detector, the intensity of the light passing through the window .
in the index scale varies constantly. At this time, two synchronized sine-wave f ‘“‘m

signals having a relative 90-degree phase difference are output. These signals

are then amplified and split electrically (with additional waveforms inserted) E
and output as 0.1 pm, 0.5 m or 1 ym square-wave signals.
Main scale
Photo-diode 3
-
i
Index scale Condenser lens
L — >
Phase-PA
Phase-A
20 ym | 2Qum)
- j I_:: 6
Phase-B Phase-PB —
Meaduring| pitch
51
7

_ 1-2
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Gage Heads/Display units

[Gage Heads] [Conversion plug]
Environment-Resistant

( )

LG100

— Yo MG
== @67 G /}/

it it

Measuring range: 10 mm/25 mm/50 mm
Resolution: 1 ym/0.5 um/0.1 pm Refer to page 1-5
J

Slim Type
LG200*

@67 G _ P
Phase-A/B

Measuring range: 10 mm
Resolution: 1 ym/0.5 um/0.1 ym Refer to page 1-9
- J

Conversion plug
21HZA196

—
o
w
<
[+)]

(%]

-
=4
(0]

-
[=
(o]

o

*Function of reference point detection on counter is disabled

Conversion plug
21HZA195

—
—

Digimatic output Type
-

LGS

vigmat| (PV66

Measuring range: 12.7 mm,
Resolution: 10 ym Refer to page 1-15
J

&

High-accuracy Type
-

LGH

i
Measuring range: 10 mm v

Resolution: 0.01 um/0.005 pm Refer to page 1-19
J

&
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[Display units] [Interface Unit/Software]
DIN rail-mounted Type Interface Unit
( ) ( )
EJ-102N CC-Link
e 21HZA186
| 2-aX05 input, subtraction calculations
8 units can be connected Refer to page 1-31
|\ J
L Refer to page 1-31 ) - ~N
PROFINET
Panel mount 21HZA187
( )
EH-102Z Lo :
;';’»:?T Refer to page 1-31 )
I
2-axis input, subtraction calculations ( )
e EtherNet/IP
Multi-function Refer to page 1-48
L Page %) 21HZA188
Refer to page 1-31 )
( )
- N EtherCAT
EH-101P (1 axis) 21HZA264
EH-102P (2 axes)
Tt Refer to page 1-31 )
| Multi-function Refer to page 1-48 ) -~ N
UsSB
P ~ 21HZA149
EH-102D
— L Refer to page 1-31 )
2-axis input, subtraction calculations
Multi-function Refer to page 1-48 Eetup tool for EJ counters .
|\ J
, , LG QuickSetupTool
EompaCt d|5p|ay Unit N (can be downloaded for free from the Mitutoyo website)
EC-101D O —
|
|
1-axis input Refer to page 1-43
- J Refer to page 1-34
|\ J
Measurement data acquisition software
( )
SENSORPAK
_“'_" = Wi
__J—_I- L ﬂl 1
T [T i-l_
L Refer to page 1-63 |
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SERIES 542 — Environment-Resistant Type See ideo fom hre
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* High-accuracy gage head suitable for in-line and in-laboratory use.

o Assures the expected repeatability (2 o) in the full measurement range and the narrow-range precision.

¢ Protection grade IP67G with sliding durability of 50 million times and more*' and adoption of highly oil-resistant materials.
*110 mm range models (Actual value from in-house tests)

o All models have the origin point signal output function to restore the origin point position after recovery from problems such
as overspeed.

¢ It can be connected to a compact counter (EJ counter) suitable for in-line use or building into a device or a multifunctional

542-190/542-191/542-192 542-193/542-194/542-195 542-196/542-197

counter (EH counter)*? suitable for use in measurement rooms.
\
P67 G ‘ P71 G P71 G

*2 A conversion plug is required.
! '$
#
/// p
542-190 / 542-193 542-196
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Specifications

| 542190 | 542191 | 542192 | 542193 | 542194 | 542195 | 54219 | 542197
Measuring range 10 mm 25 mm 50 mm
Resolution 1 um \ 0.5 pm 0.1 pm 1um \ 0.5 pm 0.1 pm 1 ym \ 0.5pm
ﬂgﬁ;‘f{g‘% anﬁéﬁﬁi?ng%ngih ) 1.5 + /50 pm 0.8+L/50 ym 1.5+ L/50 pm 0.8+L/50 ym 1.5+ 1/50 um
Small range accuracy 0.5 um (Arbitrary 20 pm range)
Repeatability: 2 o (20 °C) 0.3 um
Reference mark repeatability: o (20 °C) 0<0.5 ym (at a constant reference point passing speed less than 300 mm/s in the same direction)

Contact point downwards 1.4 N or less 4.6 N or less 5.7 Nor less
Measuring force Contact point horizontal 1.3 Nor less 4.3 N or less 5.3 Nor less
Contact point upwards 1.2 N or less 4.0 N or less 4.9 N or less
Position detection method Optical transmission-type Linear encoder
Maximum response speed 1,500 mm/s 400 mm/s 1,500 mm/s 400 mm/s 1,500 mm/s
Output signal 90° phase difference, differential square wave (RS-422A equivalent)
Minimum edge intervals (30,\%2;) 250 ns (4 MHz) (go&ans) 250 ns (4 MHz) (goms) (ismg)
Output signal pitch 4 ym 2um \ 0.4 ym 4 pm 2um \ 0.4 ym 4 pm 2um
Reference mark position (Phase-2) Approx. 3 mm from ngitﬁtc)t point fip (lowest rest Approx. 5 mm from contact point tip (lowest rest point)
Mass Approx. 260 g Approx. 300 g \ Approx. 400 g
Contact point @3 mm carbide tipped (fixing screw: M2.5 (P=0.45) x5), standard contact point: 901312
Stem 28 mm \ 215 mm
Bearing Linear ball type
Output cable length 2 m (directly from casing)
CETTEET Plug: HR10A-10P-10P (HIROSE), Compatible receptacle: HR10A-10R-10S (HIROSE),
Compatible connector: HR10A-10J-10S (HIROSE)

Operating temperature (humidity) 0to 50 °C (RH 20 to 80%, non-condensing)
Storage temperature (humidity) -10to 60 °C (RH 20 to 80%, non-condensing)
Standard accessories Wrench for contact point: 538610 \ Wrench for contact point: 210187
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Dimensions Unit: mm

Dimensions with an optional
thrust stem installed

542-196/542-197

206
et ] 617
120 34
2

Cable length=2m

02ADN371
= 21830

i N\._Clamp nut
02ADB682

M18x1

:ll’ Thrust stem
B

45

{attachment thread
for thrust stem)

1249

Sioke
515 orlonger

174

(316)

242

Dimensions with an optional
thrust stem installed

Enables real-time measurement and dat

Counter
Industrial interface

%
5

542-193/542-194/542-195

206)

J( Thrust stem
02ADN371

018 3ue

el Clamp nut
02ADB682
M18x1

45

841

242

Dimensions with an optional
thrust stem installed

Connector

Cable length=2 m

43

HR10A-10P-10P (HIROSE

Data management

2
06
H

2147

/Cable length=2 m

Tattachment threa
Tor thrust stem)

Stioke

147

(2083)
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LG100
System configuration
Compact-type counter EJ Series*> RS232C/USB*!
] UsB
Industrial IF/10
2-phase square wave
RS-232
@
. o o PLC
LG100 Series LG200 Series Multi-functional counter
EH counter*? . .
*1 USB output of EH counter is specifically for SENSORPAK.

*2 A conversion plug is required for connecting to EH counter.
*3 Conventional gages can be connected using conversion cables.
(Please contact us for details of connectable gages.)

Optional accessories
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Air lifter
For 10 mm range models: 02ADE230
For 25 mm range models: 02ADE250
For 50 mm range models: 02ADE270

Note 1: Required air pressure: 0.2 to 0.4 MPa | Ty -
(With a 0.1 ym resolution type: 0.2 MPa)

Note 2: Spindle extends when air is supplied. i %".

Rubber boot (spare) *—‘t'.'.#-: ' '
For 10 mm range models: 21HAA331 -
For 25 mm range models: 21HZA176 -
For 50 mm range models: 21HZA184

h Spanner wrench

Thrust stem set For 10 mm range models: 02ADB683
For 10 mm range models: 02ADB680 For 25/50 mm range models: 02ADB693
(Thrust stem: 02ADB681, '5 If required spanner wrench is required for tightening.

Clamp nut: 02ADB682) ~ = If using multiple gages, a thrust stem set is required for
For 25/50 mm range models: 02ADN370 L each gage and one spanner wrench.
(Thrust stem: 02ADN371,

Clamp nut: 02ADB692)

This is a combination of thrust stem and a clamp nut.
Note 3: Dimensions are shown in the external

dimensions drawing of the product. Conversion plug

Connection to EH-101P/102P: 21HZA195

Extension cable Connection to EH-102Z: 21HZA196
5 m: 21HZA197
10 m; 21HZA198 s l*
20 m: 21HZA199 )

Note 4: Connectable up to 3 pieces, 20 m at maximum. 21HZA195 (Standard type

18)

(

an

(48)

21HZA196 (With origin point mark)
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Mitutoyo
SERIES 542 — Slim Type

N
LG200 & 2E 2

See video from here

o Slimmer body with approx. 1/5 cross section compared with 542-190 (LG100).

* High-accuracy gage head suitable for in-line and in-laboratory use.

o Assures the expected repeatability (2 o) in the full measurement range and the narrow-range precision.

* Protection grade IP67G with sliding durability of 100 million times and more*" and adoption of highly oil-resistant materials.
*1 Actual value from in-house tests.

¢ |t can be connected to a compact counter (EJ counter) suitable for in-line use or building into a device or a multifunctional

counter (EH counter)*? suitable for use in measurement rooms.
*2 A conversion plug is required.

542-186/542-187/542-188

P71 G
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Order No. | 542-188 | 542-187 | 542-186
Measuring range 10 mm
Resolution 0.1um 0.5 um \ 1um
Measuring accuracy (20 °C) L=arbitra<|§/)'r$1;asLtﬁr?é Verr?gth (mm) (1.5 + L/50) ym L=arbitrary measuring length (mm)
Small range accuracy 0.5 pm (Arbitrary 20 pm range)
Repeatability: 2 o (20 °C) 0.3 um

Contact point downwards 0.8 N or less
Measuring force | Contact point horizontal 0.75 N or less

Contact point upwards 0.7 N or less
Position detection method Optical transmission-type Linear encoder
Maximum response speed 400 mm/s \ 1500 mm/s
Output signal 90° phase difference, differential square wave (RS-422A equivalent)
Minimum edge intervals 250 ns (4 MHz) 500 ns (2 MHz)
Output signal pitch 0.4 um \ 2 um 4um
Mass Approx. 210 g
Contact point @3 mm carbide-tipped (fixing screw: M2.5 (P=0.45) x5), standard contact point 901312
Stem 28 mm
Bearing Linear ball type
Output cable length Approx. 2.5 m (directly from casing)
Connector Plug: HR10A-10P-10P (HIROSE), Compatible receptacle: HR10A-10R-10S (HROSE), Compatible connector: HR10A-10)-105 (HROSE)
Operating temperature (humidity) 010 50 °C (RH 20 to 80%, non-condensing)
Storage temperature (humidity) -10t0 60 °C (RH 20 to 80%, non-condensing)
Standard Accessories Wrench for contact point: 538610
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542-186/542-187/542-188 COMMEELOE <+ sesereeeeeesesereeeeeieteat st
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£ ‘ Thrust stem Z2 o
b 02ADB681 e
27 954015 583 [ 11 N
£ ] 2 0,003, <
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Dimensions with an optional
thrust stem installed

Optional accessories

Air lifter

02ADE230

Note 1: Required air pressure: 0.2 to 0.4 MPa
(With a 0.1 um resolution type: 0.2 MPa)

Note 2: Spindle extends when air is supplied.

Rubber boot
21HAA331 (spare)

Thrust stem set l . Spanner wrench

02ADB680 - 02ADB683
(Thrust stem: 02ADB681, o If required spanner wrench is required for tightening.
Clamp nut: 02ADB682) Y o If using multiple gages, a thrust stem set is required for

This is a combination of thrust stem and a clamp nut. R PR T S AT A R,

Extension cable

5m: 21HZA197
10 m: 21HZA198

20 m: 21HZA199
Note 3: Connectable up to 3 pieces, 20 m at maximum.

Custom order example

Conversion plug

Connection to EH-101P/102P: 21HZA195 ¢ Measuring force change
Connection to 542-073 : 21HZA196 e Cable length change (less than 2 m)
Note: Connectable to EH-102Z but the function of ¢ Connector change

reference point detection is disabled.
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LG100/LG200

E Clamping Procedure

[l Attach the thrust stem on the Linear Gage. Linear Gage
1. Fit the optional special-purpose spanner to the flats at the base of Linear Gage's stem. u

2. Bring the thrust stem over the stem and then turn it with an adjustable spanner to
fasten it while firmly holding the stem with the special-purpose spanner. Special-purpose
spanner Flats
Stem

A3

> I

O
. 3
@ Thrust stem

Spanner

Adjustable spanner

Assemble the Linear Gage (with thrust stem attached) u
into the base (tool or jig).

1. Insert the Linear Gage (with thrust stem attached) into the mounting hole on the base
(tool or jig).

2. Thread the fastening nut onto the thrust stem from the spindle side, and then securely
tighten the fastening nut with an adjustable spanner while holding the thrust stem
with a spanner to keep it from moving.

@ f Base

LG100-110, LG100-0510, LG100-0110: Use the base with a thickness of 6 mm to 10.5 mm. Fastening nut
LG100-125, LG100-0525, LG100-0125, LG100-150, LG100-0550: Use the base with a
thickness of 10 mm to 13 mm.
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M Fastening the Cable

When movement of a Linear Gage attached to the tool or jig causes repeated flexing of the cable, make sure that the cable is fixed in a manner that maintains a
bending radius of at least 100 mm.

Fixing

Cable bending locations

+ When the cable doesn't move (The cable is fixed) R100 mm or
=(able bending R50 mm or greater
+ When the cable moves (When cables are repeatedly bent)

=(able bending R100 mm or greater

Cable bending
R50 mm or
greater

Moving part

When the cable doesn't move When the cable moves

(\[oagf@ Shows risks that could result in property damage.

& + Fix the cable to the tool or jig so that it does not put any strain on the Linear Gage.
+ Do not bend the cable more than the cable's rated bending radius. Bends that are too tight can result in broken cable wires. The bending radius is not warranted.
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E Output Signals

+ Pin assignments: + Linear Gage power supply
Power supply voltage: 5 V (4.8 V-5.2 V), voltage ripple not greater than 0.2 Vpp
Maximum power consumption: 80 mA (using recommended circuit connection)
+ Compatible receptacle and jack
Receptacle: HR10A-10R-10S (HIROSE)

View from A direction

Pin No. Signal name Pin No. Signal name .
] PA 7 NG Jack: HR10A-10J-10S (HIROSE)
2 PA 8 7
3 N.C 9 +5V @
4 PB 10 GND
> PB Shell F The receptacle and jack are required to connect to devices other than Mitutoyo counters.
6 N.C
*1G200: N.C

Bl Recommended Circuit

LG100/LG200
outputcircuit = H Input circuit
i PA PB .

510 ﬁpF Always use a line driver IC or differential amplifier circuit for generating the signal.
v

by e
€S )
: Y P - Lack of differential amplification will make the signal vulnerable to noise.
15V 4 or equivalent part
: : +—
N ) ; =
. 1(8 VJ_ "'_L“GND
: : Taropr TaropF

9 : 1GND *?5" GND

GND GND
M Output Signal Chart
This product provides the following two output signal patterns. During circuit design, make sure that the receive circuit provides for error detection.
@ Normal output (when the spindle is pressed in) « Output condition: Speed of spindle movement s Linear Gage response speed '™
on J—l_l—l_l—rwm « Tr: Output pulse edge interval (normal output; see table below)
- ]_I—l_l—l_[*"‘“ * Output delay time™: Not more than 1 pis
+ AXz: Repeatability of origin position (edge reproducibility) as0.5 um
f (by traversing the origin in the same direction at a constant speed of 300 mm/s or less)
PB

o + Xz: Origin signal pulse width=approx. 40 um-60 um (reference)

Vor=2.5 V (minimum)

Xz Vor=0.5 V (maximum)
@ Error output
When extreme waveform disruption occurs due to vibration + Output conditions: The Linear Gage enters the error state and the special pattern indicated in
or impact, or in the case of high-speed movement, the pulse the figure above is output under the following conditions:
generation circuit may exceed response limits. In this case, the Speed of spindle movement > Linear Gage response speed” ™
output signal switches to error pulse output, synchronizing the « Te: Output pulse edge interval (error output; see table below)
A phase and B phase of the two-phase square wave signal; use Minimum edge interval under different conditions
this for error detection. Resolution Tr (normal condition) | Te (error condition)
Tym 500 ns

AL ML L 8?% 250 ns 500ns

(223 I T Y I O

1 O

el [ L[ L[ LI L L L1 *1 Even if the output condition (speed) is satisfied, an error may be output due to noise or a slight

e speed fluctuation caused by vibration.Error output while in the stopped state may indicate an
instrument fault.

*2 For Linear Gage response speed, see "Specifications".
*3 Indicates the time required for the counter pulse to catch up with the spindle position.
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Mitutoyo
LG100/LG200

E Maintenance

M Replacing the Contact Point

Before mounting or removing a contact point, place the included spanner over the flats at the end of the
spindle. Position a soft cloth to cover the knurled section of the contact point to avoid damaging it. Hold
the included spanner so that no rotational force is applied to the spindle during the removal/installation

process. Remove or install the contact point as per the diagram. The contact point can be replaced in

accordance with customer specifications.

When replacing the contact point, always use the included contact point replacement key spanner to
hold the spindle stationary.Application of force through the spindle to the internal sensor can damage the

sensor and render the Linear Gage inoperable.

D

- After attaching the contact point, make sure that it is not loose.

\Install

1 (1) Fixed with

spanner ‘Remove

(2) Rotating pliers

Installation and removal of contact point

+ Note that a change of contact point may change external dimensions and measuring force and limit movement in the
direction of measurement. Also note that instrument error resulting from change of the contact point (perpendicularity,
for example when replaced with a flat contact point) will have a cumulative effect on measurement accuracy.

M Replacing the Rubber Boot

Damage to the rubber boot can lead to associated damage. Avoid such damage by preventively replacing the rubber boot.

D

For the rubber boot, see "Optional accessories".

Kl (For spindle with a 10 mm measuring range only)
Remove the contact point from the tip of the

spindle.
Spindle Contact point
T > =5t

Remove the rubber boot, and then use alcohol,
etc. to clean all oil and contaminants from the
rubber boot attachment grooves.

Rubber boot attachment groove Rubber boot

—

Fit the new rubber boot large-opening first onto
the spindle

_Foedh

I Apply a small amount of silicone-based contact
cement to the rubber boot attachment grooves.

Rubber cap attachment groove

- 11

When doing so, be very careful to avoid getting contact cement on the
spindle Any contact cement on the spindle can damage it orrender it
inoperable.

H Stretch the rubber boot so that both of its ends

engage the rubber boot attachment grooves.
Attach the rubber cap so that it does not twist.

<= e X
Be sure to wipe away any
excess contact cement.
< =»

I (For spindle with a 10 mm measuring range only)
Reinstall the contact point on the spindle.

"NOTICE" shows risks that could result in property damage.
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Mitutoyo
SERIES 575 — Digimatic output Type

LGS-1012P

* ABSOLUTE electrostatic capacitance type encoder makes it possible to
maintain the reference point even when the power is switched off.

o Excellent protection against dust and splashing water
(IP66) on the factory floor.
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ABSOLUTE"

575-303

(P66

Order No. 575-303 575-313
Measuring range 12.7mm 0.5in
Resolution 10 ym 0.0005 in
Measuring accuracy (20 °C) 15 um 0.0008 in
| Contact point downwards 2.0 N or less 2 N or less
M?gg””ng Contact point horizontal 1.8 N or less 1.8 N or less
Contact point upwards 1.6 N or less 1.6 N or less

Position detection method

ABSOLUTE electrostatic capacitance type linear encoder

ABSOLUTE electrostatic capacitance type linear encoder

Response speed Unlimited (not applicable to scanning measurement) Unlimited (not applicable to scanning measurement)
Output Digimatic output Digimatic code
Mass Approx. 190 g Approx. 190 g

Protection Level

Equivalent to IP66 (only gage head)

Equivalent to IP66 (only gage head)

Contact point

@3 mm carbide-tipped (fixing screw; M2.5 (P=0.45) X5), standard contact

point: 901312

@3 mm carbide tipped (fixing screw: 4-48 UNF), standard contact point:
21BZB005

Stem

@8 mm

©9.52=3/8 in DIA

Bearing

Plain type

Plain type

Output cable length

2 m (directly extended from the main unit)

2 m (directly extended from the main unit)

Operating temperature (humidity)

010 40 °C (RH 20 to 80%, non-condensing)

010 40 °C (RH 20 to 80%, non-condensing)

Storage temperature (humidity)

-10 t0 60 °C (RH 20 to 80%, non-condensing)

-10 10 60 °C (RH 20 to 80%, non-condensing)

Connector
575-303 575-313 Unit: mm
25 138 37
‘ ‘ | 210.9 W o
E g ~ o
' | ©
g 8 s
< = o
N
28 o9 | | 3 38
IS s
Rubber boot Unit: mm ot Unit: in
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LGS-1012P

Optional accessories

Rubber boot (spare)
238774

Air lifter (metric)
903594

Air lifter (inch)
903598

SPC cable extension adapter Uni: mm
02ADF640

Cable extension adapter

Extension cable for Digimatic gages (0.5 m)
02ADD950

Extension cable for Digimatic gages (1 m)
936937

Extension cable for Digimatic gages (2 m)

965014
Note: When connecting an extension cable, an SPC cable extension adapter is required.

Custom order example

* Measuring force change
¢ Cable length change
* Connector change

Air lifter for LGS-1012P




Contact Sensor

Mitutoyo

LGS-1012P

E Clamping Procedure

To mount the gage on another instrument or a fixture, clamp the @8 stem.
It is recommended to use a slotted holder or a split bushing for the mount structure.
(Recommended tightening torque in Example 1: 60 - 80 N-cm)

Unit: mm

@Split bushing

M4 X0.7thru 16 15
75 1 75
Example 1 i
%l ) N
7 0 S&y
e 4
%/
—7& 4.5 drill, 7.5 countersink, 4.4 depth
osy 0"/ A=[Qcross section
Example 2 & s
Xample
P @ 10 A s
+0.015
Q1007 0 "

©)
(@}
NJ

Notch position
(90° with respect to tap)

15

o 2

A= cross section

M4X0.7thru

* Avoid pressing the stem directly with set screws. If the screws are fastened tightly, the spindle will not slide properly.
* Mount the gage so that the spindle is directed perpendicular to the measured surface. If the gage is mounted at an
oblique angle to the measured surface, an error may be generated in measurement results.

p10H7 9°'°
p8H7 3018
1 wn
A_H.J
!
6

Error=L0—L1
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E Maintenance

M Replacing the contact point

Cover the contact point with soft cloth and grip with pliers to remove it.
Reverse the procedure to install the replacement contact point.

M Replacing the rubber boot

Preventive replacement before being damaged is recommendable. (The rubber boot is available as an optional accessory.)
1) Remove the old rubber boot, then eliminate the dust and dirt in the grooves (part A) or the stem and spindle.

SteM[ (A) [ (A)

| #)
I_Lh‘7—“-‘—" [— /
Spindle Rubber boot  Contact point

2) Insert a rubber boot between the stem and contact point, directing the greater inside diameter end to the stem.
3) Apply a small amount of silicone adhesive to the grooves (part A), and seal both ends of the rubber boot.

D

If the adhesive is applied to the spindle slider, the spindle will not slide properly. Great care must be exercised.

1-18




Mitutoyo
SERIES 542 — High-accuracy/resolution Type

LGH

* This series has achieved very high accuracy combined with a resolution of 0.01/0.005 pm (according to model), practically
equivalent to that of a laser interferometer, and a wide measuring range of 10 mm.

* A compact body design makes a significant contribution to a downsizing of this gage itself, which is best suited for
calibration/evaluation of master gages as well as measurement of high-precision parts and as a length measuring sensor
incorporated into high-precision positioning/control units.

* Alow measuring force model is available for those applications where measurement of easily deformed or damaged
workpieces is required.

o Every LGH Series gage is bundled with a dedicated counter.

g |
5 : = = ;
2 T . o . S . o .
3 E * This model is equipped with a newly E ¢ This model is equipped with
5 o developed optical reflection-type ) a newly developed ultra-high
b= linear encoder, achieving an excellent & precision transmission type linear Dedicated counter
S resolution of 0.01 um, a measuring f encoder, achieving the outstanding
= = accuracy of 0.2 um and a measuring L resolution of 0.005 pm (5 nm).
| range of 10 mm at a low price. * Exceptional measuring accuracy
 Maximum operating speed has been of 0.1 um has been attained over
improved by a factor of 2.8 times (250 the wide measuring range of 10
mm/s — 700 mm/s) while maintaining mm. This series is most suited for
! very high accuracy. calibration/evaluation of master
Gage head Gage head gages where its wide measuring
542-715 542-720 range is a great advantage.
Dimensions Unit: mm
542-716 542-721 Dedicated counter (set)
(37.6) (25 Cable Ass
&) e DA Catle 4
i ) g - g2 m) 8
EEER NS
3 = | 5| = |
T e | : |
etachable o |& v
g . & . 7—Connector for lfting cable e L IR, Connec(}or fofting cabl e ~
= 1 15h6 Son ] = 1915h6 o ®
N] fSter]p dita. | (Stem dia.) -
P or fixation ped = i
g ) = : rox. 10
B ‘ ] ,.—,‘1 44 (Tilt angle when stand equipped)
1 SHLT1 Jon nesng o EJ =18 0272 (0w messungfore) T |s
1 | LGHI010CEER, 22l "f)) | LGH-0510C-B-EH o S 2
" fubberboot ot equipped | 20 | = Ruboer boot notequipped. | 20 | ESE
Carbide-tipped, 5¢3 542-715 (Standard) ,\mg/ Carbide sphere SR5 542-720 (Standard) Z |8

901312 LGH-1010-B-EH 120058 LGH-0510-B-EH

I —
156 (Stand equipped)

* Minimum bending radius or minimum dressed dimension
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Specifications

Resolution 0.01 ym/Accuracy 0.2 pm model
Order No. 542-715 (Standard) 542-716 (Low measuring force)
Measuring range 10 mm
Resolution 0.01 ym (0.05 pm, 0.1 pm, 0.5 pm, 1 um can be selected from the counter)
Measuring accuracy (20 °C)*' 0.2 ym
Repeatability (20 °C)*! 0.1um(20)
Retrace error (20 °C)*' 0.1 ym

| Contact point downwards 0.65 N or less Approx. 0.12 N
'f\(/l)ffgur'ng Contact point horizontal 0.55 N or less Not applicable

Contact point upwards 0.45 N or less Not applicable

Position detection method

Optical reflection type linear encoder

Detectable operation speed

In normal measurement: 700 mm/sec; for peak detection: 120 mm/sec

Mass of gage head Approx. 370 g

Contact point Carbide tipped, S@3 mm (M2.5 (P=0.45) x5 mm), standard contact point 901312
Stem 215 mm

Bearing Linear ball type

Output cable length Approx. 2 m

Operating temperature/humidity

0 to 40 °C (Reference temperature 20 °C)/20 to 80% RH (non-condensing)

Storage temperature/humidity

-10 to 60 °C/20 to 80% RH (non-condensing)

Counter Specifications

Display range +999.99999 mm

Functions Zero-set, preset, direction switch, tolerance judgment (3 steps/5 steps), RS-LINK

Peak hold function Yes

Interface RS-232C, USB (only for SENSORPAK) , Digimatic (Printer: DP-1VA LOGGER)*?, I/0 Connector

External output

+ |/0 connector: counting data (simplified BCD), tolerance ju

* RS-232C: countin(}; data_ - Digimatic oug)ut: counting data*?
gment result, simplified analog output

External control

Zero-set, preset, data hold, peak measurement mode selection, peak clear

Power supply Suppplied AC Adapter, or +12 to 24 V DC, max. 700 mA
Power consumption 8.4 W (max. 700 mA), Ensure at least 1 A power supply per unit.
Mass of counter Approx. 900 g (AC Adapter excluded)

Standard accessories

Wrench for contact point, rubber boot, stand, washer (for counter), AC Adapter, AC cord,
DC plug, user's manual, inspection certificate

Order No

Resolution 0.005 pm/Accuracy 0.1 pm model

542-720 (Standard) 542-721 (Low measuring force)

Measuring range 10 mm
Resolution 0.005 gm (0.01 pm, 0.05 ym, 0.1 ym can be selected from the counter)
Measuring accuracy (20 °C)*'! 0.1um
Repeatability (20 °C)*! 0.02um(20)
Retrace error (20 °C)* 0.05 um

| Contact point downwards 0.65 N or less Approx. 0.1 N
lf\(/l;caesunng Contact point horizontal 0.55 N or less Not applicable

Contact point upwards 0.45 N or less Not applicable

Position detection method

Ultra-high accuracy transmission type linear encoder

Detectable operation speed

In normal measurement: 250 mm/sec

Mass of gage head Approx. 370 g

Contact point Carbide sphere SR5 (M2.5 (P=0.45) X5 mm), standard contact point 120058
Stem 215 mm

Bearing Linear ball type

Qutput cable length Approx. 2 m

Operating temperature/humidity

15 to 25 °C (Reference temperature 20 °C)/30 to 60% RH (non-condensing)

Storage temperature/humidity

-10 t0 60 °C/20 to 80% (non-condensing)*?

Counter Specifications

Display range +99.999995 mm

Functions Zero-set, preset, direction switch, tolerance judgment (3 steps/5 steps), RS-LINK

Peak hold function No

Interface RS-232C, USB (only for SENSORPAK), Digimatic (Printer: DP-1VA LOGGER)*?, I/0 Connector

External control

+ /0 connector: counting data (simplified BCD), tolerance ju

* RS-232C: countin(}; data_ - Digimatic oug)ut: counting data*?
gment result, simplified analog output

External control

Zero-set, preset, data hold

Power supply Suppplied AC Adapter, or +12 to 24 V DC, max. 700 mA
Power consumption 8.4 W (max. 700 mA), Ensure at least 1 A power supply per unit.
Mass of counter Approx. 900 g (AC Adapter excluded)

Standard accessories

Wrench for contact point, rubber boot, stand, washer (for counter), AC Adapter, AC cord,
DC plug, user's manual, inspection certificate

*1 Applies when used with counter.

*2 The storage temperature/humidity after unpacking are the same as the operating temperature/humidity.
*3 Digimatic output shall be up to 6 digits of data. For data of 7 digits or more, all digits will not be output to the display.




Mitutoyo

LGH

Typical applications

Master gage calibration/evaluation Inspection of high-precision parts

¥
-

Needle contact-point mounting example

Optional accessories

<}
c
A Measuring stand Release with damper
g 971750 971753
)
]
300 ‘ 500

€ 83

) 12 (stroke)

> = 2 1

é 110

% Gage %5‘0 Return-speed adjustment knob

2 mounting Unit: mm

g hoe

ST ‘ e

Vf ke = SENSORPAK

| | | - | \ &) .-'. LN - -
=) T =) T o I —
Uni: . —
e f B o | . e
I/0 output connector “m"

Rubber boot
238772 (Spare for 542-715 and 542-720)
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Gage Head Accessories

Gage Head Mounting Fixtures

Plain Stem and Stem with Clamp Nut

The stem used to mount a linear gage head is classified as a “plain type" or "clamp nut type" as illustrated below. The clamp nut stem allows fast and secure clamping
of the linear gage head. The plain stem has the advantage of wider application and slight positional adjustment in the axial direction on final installation, although it
does requires a split-fixture clamping arrangement or adhesive fixing. However, take care so as not to exert excessive force on the stem.

Stem with clamp nut Plain stem

Plain stem mounting fixtures

To mount a gage head with an 8 mm diameter stem, use a 9.5 mm diameter stem bushing.

546288 @:) 09.5% 15
546343 @:) 09.5X85

A2 B-2 A4 B-4
B A 29.5 29.5 A 29.5 29.5
M K B 9 145 B : B 9 145
FAL7) L& C 15 20 1 C 15 15
< |- D 20 30 : D 20 | 25
= - E 3 35 E 40 60
i F 5 7 = = & = F 3 5
- G 11 16 . G 30 40
e H 8 12 SREN; . H 15 20
c e || | 15 | 325 | 034 | 045
J 25 | 425 )| M3x05 | M3x05
K 45 | 725
L 23.4 24.5
M__| M3x05 | M3x05
A-6 B-6 A-8 B-8
/K ; A 095 | 095 ; . A 095 | 095
e B 9 145 ul s B 9 145
PR C 30 40 C 15 15
& D 25 | 525 D 15 20
ol |} [T — E 4 6 ol E 25 40
o \\ 7 F 15 18 F 85 85
2l AN G 10 15 G 75 10
¥ 7 H 15 20 H 10 20
" A [ 45 | 725 | 10 15
J 034 | o045 J 325 | 40
K__ | M3x05 | M3x05 K 45 | 725
L 034 | 045
M| M3x05 | M3x05
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Example of plain-stem mounting

* The recommended clamping torque is 0.4 to 0.5 Nm. (Example)
Overly tightening the stem will prevent smooth movement of the spindle.

Example 1

15(9
75

(45)
| ﬁ “’

30

04.5,07.5 depth 4.4

Stem with clamp nut type linear gauge can be used as it is.

Order No. |

Unit: mm

303568

B-1

) Slit set at 90 degrees

N to setscrew

©

29.5

11.5

T®

AP

T

20

30

35

7

— .
1.

210h7-8ois

Unit: mm

o8H7 ¢

Stem with clamp nut type fixtures

Order No. | 303570

B-3

29.5

11.5

60

5.5

16

40

12

1.75

20

40

R|l—|—|T|O|mm|mMmO|N|w|>

94.5

Order No. |

303572

B-3

29.5

11.5

40

50

6.5

18

15

20

A|mm|ON|w|>

24.5

Order No. | 303574

B-7

29.5

11.5

@15

20

40

85

10

— T MmO N |wm >

24.5

20

15

35

24.5

— | R|—|— T[T MmO N|m|>

1.25
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Gage Head Accessories

Gage Head Mounting Fixtures

Mounting with a thrust stem

A thrust stem is available as an option for the LG100, and LG200 gage heads. Installing a

. L e . . . Thrust st
thrust stem on the stem allows direct mounting, simply by drilling a hole in a section of suitable fuststem

thickness on the fixture. >

10F

Clamp nut

Wrench

Thrust Stem for
10 mm LG100/LG200

For 10 mm LG100/LG200  Components  Thrust stem: 02ADB681

§ Clamp nut:  02ADB682
s Wrench: ~ 02ADB683
(]
)
(%}
S Unit: mm
[=
S Thrust stem With the use of a thrust stem and clamp nut, a gage fixture can be arranged
02ADB681 | | Thrust stem . . . i )
| 1/ —— /02ADB681 simply by drilling a 9.5 mm dia. hole. A gage can be secured firmly with ease
T —F 295 S0 ° qu 295 dors with this arrangement.
S A= - <o b Clamp nut

(45.9)
(44.9)

: 133 (02ADB683). An excessive force applied between the gage main body and
13 133

stem may cause damage to the gage.
P .’ “. o~
For 10 mm LG100 o For 10 mm LG200

Note: A mounting section with a thickness of 6 through 10.5 mm is suitable.

)

===\ Clamp nut -
} 02ADB682
02ADB682 M9.5x0.5 : i irst wi i
M9.5x0.5 In attaching a thrust stem, be sure to fix the stem first with a dedicated wrench

Both the dedicated wrench (02ADB683) and M9.5x 0.5 threaded section
are for mounting a thrust stem. Do not use them for any purpose other than
mounting a thrust stem.

For 25 mm LG100 Components  Thrust stem: 02ADN371
Clamp nut:  02ADB692
Wrench: 02ADB693

Unit: mm

With the use of a thrust stem and clamp nut, a gage fixture can be arranged

Thrust stem ) - . . .
0 ?Ozépml,n ) simply by drilling an 18 mm dia. hole. A gage can be secured firmly with ease
E 18_50:§na accessony with this arrangement.
2o
= Clamp nut
g = ?g/-}DBﬁﬂ ) @ In attaching a thrust stem, be sure to fix the stem first with a dedicated wrench
= = ‘,)Vll?;a 1accessory (02ADB693). An excessive force applied between the gage main body and
é x stem may cause damage to a gage.
& Both the dedicated wrench (02ADB693) and M14X 0.5 threaded section

are for mounting a thrust stem. Do not use them for any purpose other than
mounting a thrust stem.

Note: A mounting section with a thickness of 10 through 12 mm is suitable.
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For 50 mm LG100 Components  Thrust stem: 02ADN371
Clamp nut:  02ADB692
Wrench: ~ 02ADB693

Unit: mm
mgﬁfﬂ With the use of a thrust stem and clamp nut, a gage fixture can be arranged
- (Optional accessory) simply by drilling an 18 mm dia. hole. A gage can be secured firmly with ease
~ with this arrangement.
o
Clamp nut
. 02ADB692
& (Optional accessory) @ In attaching a thrust stem, be sure to fix the stem first with a dedicated wrench
= M18x1 (02ADB693). An excessive force applied between the gage main body and
stem may cause damage to a gage.
& Both the dedicated wrench (02ADB693) and M14 0.5 threaded section are

for mounting a thrust stem. Do not use them for other purpose than mounting

a thrust stem.
Note: A mounting section with a thickness of 10 through 12 mm is suitable.
Specifications
Compatible gage LG100/LG200 10 mm LG100 25/50 mm
Thrust stem set* 02ADB680 02ADN370
Order No Thrust stem (02ADB681) (02ADN371)
' Clamp Nut (02ADB682) (02ADB692)
Wrench 02ADB683 02ADB693
Gage mounting hole diameter (nominal) 29.5 mm 218 mm
Recommended plate thickness (mounting section) 610 10.5 mm 10t0 12 mm

* A thrust stem set is comprised of a thrust stem and clamp nut. A dedicated wrench is required for tightening.
To use more than one gage, purchase thrust stem sets for the number of gages plus a special spanner.
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Gage Head Accessories

Optional Accessories
Air Lifter

* Advances or retracts the spindle of a gage head by using a pneumatic cylinder.
* Automatic measurement is possible by using a solenoid valve.

Air lifting unit LGS For 10 mm LG100/LG200: 02ADE230 Unit: mm
Speed controller
Air supply hose With LG100 Series attached state
Air cylinder with built-in magnet f -_-
SMC-made CDJ2 Series
(Tube ID: 10 mm) ‘ T
SMC-made band-mount type | § I
auto-switch is available. o [! & | G
£.g.: DC73 (SMC) T ' &
1
212 [Accessimesy]] S bt M52 T‘R% >.L
Hex-socket head bolt M5X
a13 Washer i t i -
5 : | g -
T S -
g { | < [[@] = 2
(%] | ! n QFf Extension rod é 7 31
e | | 3 o | (accessory) =
% | 1] e >
T 4= _ & 1 LG clamp bolt
5 L EE | =i = | (hwng r’wwe:so%l}e;t
o = 9 | _] .65 ead M4 X
. 2 37 |3 JE—
For LGS: 903594 (mm), 903598 (in) s
For 25 mm LG100: 02ADE250 Unit: mm For 50 mm LG100: 02ADE270 Unit: mm
With LG100 Series attached state With LG100 Series attached state

+

Speed controller

—
i
:
Air supply hose C @ _
SMC-made band-mount type o

auto-switch is available.
E.g.: D-C73 (SMC)

Speed controller

Air supply hose
o

SMC-made band-mount
type auto-switch is available.
E£g.:D-C73 (SMC)

(119.2)

(110.48)

Air cylinder with built-in magnet
SMC-made CDJ2 Series
(Tube ID: 16 mm)

(183.1)

Al ylinder with
builtin magnet
SMC-made CDI2 Series
(Tube ID: 16 mm)

(159.48)

[Accessories]

i

|

I

|

i

|

|

|
Hex-socket head bolt M5X 25 i
Washer ! J‘—‘

=0
E | =3
e

- ,LﬁJw\\p = “1% <
E . : i M clamp bol
[ sl To R i S — L
Ik == nead M5X12) e _
S ;%;M =3 Guide (accessory) & 2
2 J Plain washer (accessory) = i‘ﬁ LG clamp bolt
3 2 {__O-ring (accessory) B | ms ;‘Assx;iﬁ(zkyst
. 46 'u—ll_ 18 gg P
< Plain washer (accessory)
0-ring {accessory)
i
B Specifications
903594 903598 02ADE230 02ADE250 02ADE270
Stroke 10 mm 0.4in 10 mm 25mm 50 mm
Compatible gage head LGS-1012P LG100/LG200 Series (10 mm only)
Air supply 0.5 MPa 0.2 to 0.4 MPa (With a 0.1 pum resolution type: 0.2 MPa)*
Mass 60 g 150 g \ 250 g \ 300 g

* An overspeed error may occur depending on the usage environment and conditions. In case of an error, adjust the air pressure and flow rate to be used.
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Optional Accessories

Spare rubber boot Lifting lever and attachment holder

Protects the spindle bearing of a gage head from dust. This holder is attached between the spindle and the contact point for fixing the
lifting lever.

Example of attaching the
lifting lever Attachment holder

a - fLifting lever

W Specifications B Specifications
Order No. Compatible Gage head Order No.
21HAA331 LG100/LG200 (for 10 mm range model) 02ADG181 Attachment holder
21HZA176 LG100 (for 25 mm range model) 137693 Lifting lever
21HZA184 LG100 (for 50 mm range model)
238774 LGS-1012P
Extension signal cable for LG100/LG200 Digimatic cable extension adapter
A signal cable from the head to the receiver circuitry can be extended. 02ADF640 Mass: 15 g .
Maximum number of connectable cables is limited to 3, and the maximum total This adapter can be used when the LGS-1012P gage head is to be connected to a
extension length is limited to 20 m. display unit where the provided cable length is not sufficient for this connection.
Custom order: Flexible cable type .
: : + Available for LGS-1012P.
Custom order: Customizable cable length . Available for EC-101D, EH-102D
+ Do not join more than one piece of this product together for use.
Tie-lap (standard accessory)
o,
. . Unit: mm
lSpeqflcatlons Cable extension adapter

21HZA197 5m
21HZA198 10m
21HZA199 20m

Extension cable for Digimatic gages

Order No. Cable length
02ADD950 05m
936937 m
965014 2m

— -
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Gage Head Accessories

Optional Accessories

Measuring stand Mounting holder A, B
Granite comparator stand Useful when the LGH is mounted on an alternate fixture rather than the
BSG-30HX 215-156-10 reqular measuring stand.
Base material Granite Holder A 971751 Mass: 250 g
Base size (mm) W 250D 300xH 95 Holder B 971752 Mass: 180 g
Base flatness 3.5um
Fine adjustment Square thread Unit: mm
Stem size (mm) 220, g9.53, 28 with bush 2255 thiough-hole 25
LG100 25 mm/50 mm. When using the stand at Mounting 9.5 wicountersinking depth of 5.5 15202 2-M5x08, depth10
25 mm/50 mm stroke, separately obtain a @15 bushing reference surface g Mioummg H
(21JAA331) - E{ % 2 [eference suriace ii*‘*‘k* m[
Comparator stand P
,6 BSC-30HX 215-505-10 MA4x0.76 hex-socket head bolt M4x0.76 hex-socket head bolt
a Base material Hardened steel,Grooved measuring stage Gt Q@ (for damping the gage) gagemumiﬂg Q@ (for dlamping the gage)
& . W 179xD 255xH 89 N3 I [ ?
g Base size (mm) (Measuring stage [1150xH25) <~ q& BN ==‘
8 Base flatness 2.3ym Wdermontng /2 AsH7 Hodermaurtng /. o1sH7
g Fine adjustment Square thread surface - (Gage mounting hole ID) surface (Gage mounting hole ID)
. . e —| e —|
< Stem size (mm) 220, 99.53, 98 with bush Holder A (for mounting on the upper surface) Holder B (for mounting on the lower surface)

LG100 25 mm/50 mm. When using the stand at
25 mm/50 mm stroke, separately obtain a @15 bushing
(21JAA331).

Measuring stand for Laser Hologage 971750 Unit: mm

300

This LGH stand greatly helps the gage to achieve high accuracy.
Mass: 25 kg
@15H7 for
gage mounting I il o
A Bl
\ i S
T T T 7 )
Release with damper
Spindle-lift release for the LGH. A sudden drop of the spindle is prevented Unit: mm
by the return-speed adjustment knob. 500
971753 Mass: 50 g LE]

12 (stroke,
== ec——m =

Return-speed adjustment knob

N
024
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Digimatic Code

Pin assignments and signals

1 9 9 1 PinNo. | Signal | 1/0 | Description
BEEEE EEEEE 1 GND — | Signal ground
noooo nooog 2 DATA | Output | Measurement data-output terminal
2 10 10 2 3 CK Output | Synchronized clock-output terminal
- Compatible socket: Gl NG — | Notused — :
oo . Lo et L e e e
Model: 7610-5002XX or equivalent = NC —Not used
8* N.C. — | Not used
9* +5V — | Power supply (+5 V + 10%)
10* GND (F.G.) — Frame ground

* LGS uses a unique specification.
All others use the common Digimatic output specification (10-pin, square).

/0 electrical pecifications

* Qutput terminal format: CK, DATA ‘
N-channel open drain .CK DATA
Maximum output current; |
400 pA max. (when Voi=0.4 V)
Output withstand voltage: -0.3Vto 7V A

For Vce=5 'V system
R1, R2=22 KQx10%
(=330pF+20%

C ~ 74HC14, etc.

|
|
REQ, ORIG |
vdd 1 .
: .BFA ARIC | Tr=NPN open-collector or N-channel open drain (25C2855, etc.)
* Input terminal format. REQ, ORIG RT ! "L" level output voltage Voi=0.2 V max. (lo.=10 mA, etc.)
Pull-up CMOS input Ci’;]/]poui | r "H" level leakage current: lk=2 pA max. (at Vor=5.5 V)

Internal power supply voltage: Vdd=1.35t0 1.65V

liﬁllln'li'p rﬁS]StantCEZ T’;l =1qt\j> 1_0101K\§) . Note: Since the power supply voltages are different between the gage side and the external device side, be
. eve .mpu voltage. Vis=[.1 v min. sure to use an open collector or open drain circuit. Do not use CMOS output or similar.
L" level input voltage: Vi=0.3 V max.

Data format

¢ Data is output as 13-digit (52-bit) based on 4 bits=1 digit. [t [a2 ] d3]aa[dsas[ar]as]ao aro]ar[ara]ans]
¢ Data is output in order from d1 to d13. Each digit is output in [ AL [ ‘ [ erared value ‘
the order of LSB to MSB. Sign (+:0, - 8)
Decimal point (0-5) e.g. 0—000000.
1-00000.0
5-0.00000

Unit (mm: 0, inch: 1)

Timing chart
15 61 LGS
Symbol ‘ min. max. Note 1: The §pecifications indicated by an alstleriskl (*) are
EiQ — el sl iy T+ 30 s 95 ms appllc_able_z only to LGS. All other Digimatic output
0 specifications are common to all models.
DATA —— X X QXK © 15 s — Note 2: Read data only when CKis at the "L" level.
wlols t4| 13 100 s - Note 3: Do not input REQ signal (fixed at "H") while the
18 t4 100 ps — absolute origin is being set (during t11).
15 0 s — Note 4: If t5, t6 and t7 are satisfied and REQ is continuously
ORIG — 6 _ 100 s input, an output is obtained from
Absolute origin — aciive —— 7 100 — LGS at intervals of approximately 95 ms.
setting | Completed = b Note 5: Start inputting ORIG and REQ after two or three
11 18 — 30 ms seconds have elapsed (the estimated time required
10* 1.5s - for internal circuit/sensor to stabilize) following
t11* — 45 power-on.
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Counter Specifications

EJ-102N Counter, Interface Unit:
CC-Link, PROFINET, EtherNet/IP, EtherCAT, USB

o A'small, high-speed, space-saving counter for linear gage suitable for in-line and in-laboratory use. It brings visibility into the production site, improves productivity,
and enables data accumulation.

* Up to 8 compact counters (EJ counters) can be linked providing the capacity to connect up to 16 gages.

* On a DIN rail, each unit can be connected directly without using cables, so it takes up minimal space. All linked units and gages can be driven by a single power
source.

* Data can be output through an industrial interface (CC-Link) by linking a compact counter (EJ counter) with an interface unit. Constant data monitoring and
positional management are performed. A USB interface is also provided for easy connection with a computer.

¢ Enables sum difference operations between 2 gages connected to the same counter.

Counter unit Interface unit
EJ-102N CC-Link PROFINET ~ EtherNet/IP  EtherCAT UsB Image of mounting

I

P Iy

—

PhaseABTL
With orgn poin mar
Specifications
Order No. 542-080 542-081
Model EJ-102N
Unit mm inch/mm
. 0.0002, 0.00005, 0.00002, 0.000005 (inch)/
Resolution 0.005, 0.001, 0.0005, 0.0001 (mm) 0.005, 0.001, 0.0005, 0.0001 (mm)
Number of linear gage connection ports 2
Supported gage signal Differential square wave, differential square wave with reference point mark
Maximum input frequency 5 MHz
3 Negative sign + 8 digits and indicator

User Interface Display (1 gage value dgsplayed manually switchable)

Number of keys

Input: 4 ports (Ch switch, peak clear, data hold, preset)
Output: 4 ports (Err/ALLGO, Tolerance judgment)

Compatible communication CC-Link, USB

standards (Supported with optional interface units)

Number of /0 ports
External I/0

EJ Counter 8 units + 1 (optional) interface unit

Max. number of linked units (Max. number of linear gage connections: 16)

Input voltage 10 V1027V DC
1 unit only: 3 W or less (Includes 2 linear gages)
ot ol Power consumption Max. number of links: 30 W or less
(Interface unit and 16 linear gages included)
Operating temperature (humidity) 0to 50 °C (RH 20 to 80%, non-condensing)
Storage temperature (humidity) -10 to 60 °C (RH 20 to 80%, non-condensing)

Mass Approx. 120 g
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Applicable interface

Specifications

21HZA186
Interface unit CC-Link
USB 2.0 Full Speed
CC-Link Ver. 1.10
CC-Link Ver. 2.00

(]
=
S
®
<
=
3]

Display

POWER (green), RUN (green), ERROR (red), EJ-CONNECT (green)

User Interface Switch

Rotary switchx3
(Exchange number settingsx2, communication speed settingsx1)

Common protocols for USB and CC-Link, Readout of current value*2, Current value hold (software hold), Parameter setting on EJ counter,

Functions Tolerance judgment value settings, Preset value settings, preset/zero-set clear, peak clear, error clear
*2 Only Ver. 2.00 is supported with CC-Link.
Power supply Power is supplied from EJ-102N (542-080/542-081)

(Cannot be charged via USB)

Operating temperature (humidity)

0to 50 °C (RH 20 to 80%, non-condensing)

Storage temperature (humidity)

-10 to 60 °C (RH 20 to 80%, non-condensing)

Applicable interface

21HZA187
Interface unit PROFINET
PROFINET RT (RT Class1)/USB 2.0 Full Speed

User Interface

POWER (green), NETWORK (green/red), MODULE (green/red),
LINK PORT1 (green), LINK PORT2 (green), EJ-CONNECT (green)

Functions

Common protocols for USB and PROFINET, Readout of current value, Current value hold (software hold), Parameter setting on EJ counter,
Tolerance judgment value settings, Preset value settings, preset/zero-set clear, peak clear, error clear

Power supply

Power is supplied from EJ-102N (542-080/542-081)
(Cannot be charged via USB)

Operating temperature (humidity)

0to 50 °C (RH 20 to 80%, non-condensing)

Storage temperature (humidity)

-10 to 60 °C (RH 20 to 80%, non-condensing)

Order No.

=
o
o
[

Applicable interface

21HZA188
Interface unit EtherNet/IP
EtherNet/IP

User Interface

POWER (green), NETWORK (green/red), MODULE (green/red),
LINK PORT1 (green/amber), LINK PORT2 (green/amber), EJ-CONNECT (green)

Common protocols for USB and EtherNet/IP

Functions Readout of current value, Current value hold (software hold), Parameter setting on EJ counter, Tolerance judgment value settings, Preset
valuesettings, preset/zero-set clear, peak clear, error clear
Power supply Power is supplied from EJ-102N (542-080/542-081)

Cannot be charged via USB)

Operating temperature (humidity)

010 50 °C (RH 20 to 80%, non-condensing)

Storage temperature (humidity)

-10 to 60 °C (RH 20 to 80%, non-condensing)

Order No.

21HZA264
Interface unit EtherCAT

=
o

o
[,

Applicable interface

EtherCAT

User Interface

POWER (green), RUN (green), ERROR (red),
VAN (green?, L/A OUT (red), EJ-CONNECT (green)

Common protocols for USB and EtherCAT

Functions Readout of current value, Current value hold (software hold), Parameter setting on EJ counter, Tolerance judgment value settings, Preset
valuesettings, preset/zero-set clear, peak clear, error clear
Power supply Power is supplied from EJ-102N (542-080/542-081)

(Cannot be charged via USB)

Operating temperature (humidity)

0to 50 °C (RH 20 to 80%, non-condensing)

Storage temperature (humidity)

-10 to 60 °C (RH 20 to 80%, non-condensing)

Order No.

21HZA149

=
o

o
[

Applicable interface

Interface unit USB
USB 2.0 Full Speed

User Interface

POWER (green)

Functions

Readout of current value, Current value hold (software hold), Parameter setting on EJ counter, Tolerance judgment value settings, Preset
value settings, preset/zero-set clear, peak clear, error clear

Power supply

Power is supplied from EJ-102N (542-080/542-081)
(Cannot be charged via USB)

Operating temperature (humidity)

01050 °C (RH 20 to 80%, non-condensing)

Storage temperature (humidity)

-10 to 60 °C (RH 20 to 80%, non-condensing)

Connectable linear gage Series
LG100/LG200

| Conversion cable (optional)
Not necessary

LGF-Z

Necessary (21HZA194)

LGF/LGK/LGB/LG

Necessary (21HZA193)
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Counter Specifications

Dimensions Unit: mm
EJ-102N Interface unit CC-Link
5 56.2 UWa‘%hspavem(ovev m@gg}em(over 2.5 56.2
— r
‘ @ ‘ JE

3 8 g

3 - 5
el I
O

§ - °ls 59.25 -
[ =
(<]
wv
©
i
(=
o
o
Interface unit PROFINET Interface unit EtherNet/IP

2.5 56.2

- g | =
& =
Interface unit EtherCAT Interface unit USB
25 ‘ 56.2 25 %62
| ‘ I s T
—° 4( ‘ @ ‘ JE
— 3 H ~ —ty 5 d 2 0+
. — @t e
wor N ~ V dl
e 222 <S 59.25
.
o o B«

Note 1: Can be mounted on DIN rail. Case material: PC, POM
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SOFTWARE LG QuickSetupTool

A configuration tool is available for use with the EJ counter when connected via the optional USB interface.
All kinds of settings normally carried out with counter operating keys can now be easily applied from a computer.
Measurement value display and operation results can also be viewed on a PC.

Note 2: This software can be used free of charge and downloaded from the Mitutoyo website.
https://www.mitutoyo.co jp/eng/contact/products/ig/

Chart

Recommended system environment

0OS: Windows10 Pro 32 bit/64 bit

Display: 1600 % 1200 or more

Memory: 1024 MB or more

Communication method: USB2.0 (Full speed)

USB connector: Type C connector

Note 3: USB device drivers are standard Windows drivers.

M I Gy
00022 | 09990

General settings

Optional accessories

o AC adapter: 357651
o AC cable*: 02ZAA000 (Japan)
02ZAA010 (USA)
02ZAA020 (EV)
02ZAA030 (UK)
02ZAA040 (China)
02ZAA050 (Korea)
o DC jack with pin terminal for EJ counter: 21HZA209*

* Necessary when using the AC adapter

1-34
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Counter Specifications

E Pa rt Names EJ-102N Compact Display Unit

H Main Unit

SR8 No. Name Description
[ I — ) Linear Gages can be connected to each of inputs A
4 Linear Gage and B.

@ input connector | The Linear Gage connected to INPUT A is referred to

E @ (INPUT A/B) as the A-axis, and that connected to INPUT B as the
A @ B-axis.
- - Connector for linking | Allows connection to another EJ Counter or optional
Front side (with cover) @G . .
e counter interface unit.

For connection to the power supply or external
equipment using the provided connector plug.

For connection to ground using the provided ground
lead and ground plate.

/0 connector

(©)

I

Eaoan

@ | Grounding terminal

® DIN rail attachment

Serial label point Used for attaching the counter to a DIN rail.

Pin assignment
label

Contact Sensor

a
[ A

oo
BE

Operation key

No. | Name \ Description
O — Switches the channel.
1 = Moves between items when making various settings.
_§ bt @ [SEL/CE] key Cancels errors when pressed together with the [Fn]
2 key.
@— \5 Switches the peak mode. Moves between digits

when making various settings.

When pressed together with the [Fn] key, enters the
parameter setting screen.

Preset.

Clears preset or peak values when pressed together
with the [Fn] key.

When setting preset / tolerance or parameter values,
increases the value of the selected digit.

@) [MODE] (>) key

® [P.SET] () key

@

[Fn] key

Starts and ends setting of preset/tolerance values.

Numeric and indicator display screen

No. |

Name
Numeric display

Description
Displays numeric values.

®

Displays the channel

(Ch.).

The selected channel (Ch.) lights.
Content of individual channel (Ch.) display varies
according to the setting of Parameter Number 03.

Tolerance indicator

Indicates the result of tolerance judgment.
<( O P is displayed when an error occurs.

Peak indicators

Displays the selected peak mode.

When off : The current value is displayed.

When only MAX is lit: The maximum value is
displayed.

When only MIN is lit: The minimum value is
displayed.

When both MAX and MIN are lit: The run-out width
(maximum value - minimum value) is displayed.
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E Power Supply Connection

B Power Supply Connection

Make power supply connection by one of the following means.
¢ Direct input from a DC power supply
¢ Use the optional AC adapter

o

When using input from a DC power supply:

o Prepare a power supply capable of supplying 10 V DC-27 V DC (30 W).

* Never use this power source with other electric equipment that runs at a high voltage and/or large current.

¢ Use a power cable with a length of less than 30 m, and make a one-to-one connection between the EJ
Counter and an insulated power supply.

¢ The EJ Counter uses an internal ground which connects to ground internally.

* \When using this product connected to a Linear Gage with resolution of 0.0001 mm (0.1 um), please use
with a DC power noise fi Iter.

When using an AC adapter:

¢ Prepare the following three optional accessories.
DC jack with pin terminals, AC adapter and AC cable.




Mitutoyo

Counter Specifications

E Basic Parameters

M Setting Procedure

Kl Press and hold the [Fn] key, and then press the [MODE] (>) key.

» Display enters the parameter setting screen.

Mitutoyo

Parameter Number Set value

A Display the Parameter Number of the parameter to be set.
The Parameter Number changes each time you press the [SEL/CE] key.

@ Parameter Number Set value
Axis being set

* With some parameters, values are set separately for the A-axis and B-axis. For parameters that are (parameters that can be set for individual axes only)
set separately for the A-axis and B-axis, the setting screen for the A-axis is displayed fi rst, and then
the setting screen for the B-axis appears upon pressing the [SEL/CE] key.

* You can cycle through the Parameter Numbers in reverse order by pressing the [SEL/CE] key
together with the [Fn] key.

Mitutoyo
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Change the set value.
The set value of the displayed Parameter Number changes each time you press the [P.SET] (*) key.

D

o For settings that have two digits, you can move between digits by pressing the [MODE] (>) key.
o The set value can be decreased by pressing the [P.SET] (A) key together with the [Fn] key.

I Press and hold the [Fn] key, and then press the [MODE] (>) key.

» The setting is applied.
» Display enters the counter display screen.

M Basic Parameters

Basic measurement parameters
Be sure to make these settings before starting measurement.

D

Incorrect parameter settings will prevent correct measurement results or cause display of an error.

Peraxis Set value: DISEN Description

Set value setting Operation value

Set the minimum reading according to the resolution of the connected Linear Gage.
0:0.005 mm (5 ym), 0.0002 in ) ) . .
i Linear Gage resolution y 1:0.001 mm (1 pm), 0.00005 in : @ » Correct values will not be displayed if the settings do not match the
(minimu reading) 2:0.0005 mm (0.5 um), 0.00002 in resolution of the connected Linear Gage. ,
3:0.0001 mm (0.1 pm), 0.000005 in o The ;Jnlt for minimum reading is "in" when Parameter Number 22 is set
to"1".
L - - 0: Disabled Selects whether the origin function is enabled or disabled when a Linear Gage with an
058 Origin detection function | N/A 1: Enabled 0 origin point mark is connected.
I 0: + direction Sets the relationship between the direction in which the numeric value changes and
v Counter direction Y 1: - direction 0 the direction of movement of the Linear Gage spindle.
- ST 0: + direction When a Linear Gage with an origin mark is connected, selects the direction of the
07 | Origin detection direction Y 1: - direction 0 spindle of the Linear Gage for origin detection.
The unit for displayed values can be set to "mm* or "in".
22 Unit selection wa | 0 mm (mm/s) 0 ¢ Changing this setting clears the preset and tolerance values.
(EJ-102NE only) 1:in (in/s) o The default value is not restored even if the parameters are re-initialized.
* The resolution of the Linear Gage is fi xed to "in".
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M Advanced Parameters

Peraxis . : Default
No. Set value setting Set value: Operation i
0: No key protect
01 Key protect N/A 1: Key protect 0
Origin initialization 0: Do not initialize.
e (Origin clear) NiA 1: Initialize. 0
Display mode ; " "
03 selection N/A | For details, see "Il Appended table". 0
. 0: 3-step tolerance judgment
08 Tolerar;;(tat{gdgment N/A | 1: 5-step tolerance judgment 0
9 2: No tolerance judgment
. 0: Counter stand-by
09 Display at startup N/A 1: Counter displayed 0
10 ERR/ALLGO selection VA 0: Used as ERR 0
(/O input/output setting) 1: Used as ALLGO
1" Channel coupling selection VA 0: Do not couple channels 0
(/0 input/output setting) 1: Couple channels
- ' 0: Disabled
12 ( /Ooi;'g'ljlvrgd?e&?fstggn ) N/A | 1: Only eff ective for the axis that is dependent on the channel selected by 1/2 SEL. 0
P P 9 2: Axis dependent on Ch. 1 and axis dependent on Ch. 2.
13 Preset by I/O input VA 0: Executed only for the channel selected by 1/2 SEL. 0
(/O input/output setting) 1. Executed for both channels.
14 Ch aff ected by the CLEAR signal N/A 0: Executed only for the channel selected by 1/2 SEL. 0
(/O input/output setting) 1: Executed for both channels.
0: Disabled
15 Peak value preset NA |4 Enabled 0
0: No smoothing (update at 5 ms intervals).
16 Smoothing N/A | 1: The average of 16 measurements is displayed (update at 80 ms intervals). 0
2: The average of 32 measurements is displayed (update at 160 ms intervals).
0: 10 ms
17 Speed sampling cycle N/A | 1:50 ms 0
2: 100 ms
. - 0: Display all digits.
18 Hide the lowest-order digit. N/A 1: Hide the lowest-order digit 0
. - 00 to 49: ID numbers assigned automatically.
L Arbitrary ID specification NA 5 to 99: Arbitrary ID numbers assigned (ID numbers specifi ed). 01
. . 00: Display always lit
20 Power saving function N/A 01 to 99: Display goes out after the specifi ed interval passes (specifi cation unit: minutes). 00
PN 0: Do not initialize.
21 Parameter initialization N/A 1" Initialize. 0
B Appended table
Set value Ch.1 Ch.2
0 A-axis counter B-axis counter
1 Sum (A+B) B-axis counter
2 Difference (A-B) B-axis counter
3 A-axis counter Sum (A+B)
4 A-axis counter Difference (A-B)
5 A-axis speed B-axis speed
6 A-axis counter A-axis speed
7 B-axis counter B-axis speed
Data Input/Output

This product supports input and output of data through the I/0 connector, and through the optional interface unit.
For further details about the product and its use, please refer to downloadable EJ Counter User's Manual No. 99MBC139
on the Mitutoyo website.




Mitutoyo

Counter Specifications
| EJ-102N Counter, Interface Unit: CC-Link, PROFINET,
E P d rt N ames EtherNet/IP, EtherCAT, USB

B Main Unit (Common to All Models)

T Y No. Name Description

D ® ConneEtoourr:‘toerrIinking Connect to an EJ Counter.
1 Port assignment -
:} label o |l atﬁatchment Used for attaching this product to a DIN rail.
—_— Serial label pon
See Front and
§ - bottom panels
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)
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B Front and bottom panels
Interface Unit Interface Unit Interface Unit Interface Unit Interface Unit
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No. Name Description
@ [POWER] indicator Lights when power is supplied to the unit.
@ [RUN] indicator Lights when the unit is connected to a CC-Link network.
Lights or flashes to indicate a CC-Link communication error.
Lit
® [ERROR] indicator Indicates an error in setting of the CC-Link communication ([STATION No.] switch) at the time of power-on.
Flashing
Indicates the version or baud rate setting ((B.RATE] switch) was changed while the power was on.
i Lights during communication between the unit and an EJ Counter.
® [E}-CONNECT] indicator Lights off or flashes to indicate an error during communication with an EJ Counter.
® USB connector (Type-C) Allows USB connection to a PC.
® [B.RATE] switch Sets the CC-Link version and baud rate.
@ [STATION No.] switches Sets the CC-Link station number. The [x10] switch sets the ten's place and the [x1] switch sets the one's place.
When lit green
Lights green to indicate that connection has been established to a PLC or other master device and that the unit is in the RUN state.
When flashing green
[NETWORK] indicator Wherflﬂiﬁisnggr?sg to indicate that connection has been established to a PLC or other master device, but that the master device is in the STOP state.
Flashes red to indicate that the station name has not been set or that there is a problem with the IP address setting.
When Off
Off when connection has not been established to a PLC or other master device.
When lit green
o Lights green when power is supplied to the unit and the status is normal.
©] [MODULE] indicator When flashing green
Flashes green to indicate that the interface unit has generated an alert.
[LINK PORT 1] indicator Lights or flashes during communication through LINK PORT 1 of the Ethernet-type interface communication connector.
@ [LINK PORT 2] indicator Lights or flashes during communication through LINK PORT 2 of the Ethernet-type interface communication connector.

®@ [NETWORK STATUS] indicator

When lit green
Lights green when connection to the scanner has been normally established.
When flashing green
Flashes green when an IP address has been allocated, but connection to the scanner has not been established.
When lit red
Lights red when IP address duplication is detected.
When flashing red
Flashes red when a scanner connection timeout occurs.
When flashing alternately green and red
Flashes green and red alternately during performance to the product's power-on self-diagnostic test.

® [MODULE STATUS] indicator

When lit green
Lights green when connection to the scanner has been established and a program has been executed on the scanner.

When flashing green
Flashes green when connection to the scanner has not been established, or connection to the scanner has been established but a program has not been executed on the
scanner yet.

When lit red or flashing red
Lights red or flashes red when an error occurs on the product. If the red light remains on and the operation is not restored after verifying £J Counter and power supply
connection, the product may be defective.

When flashing alternately green and red
Flashes green and red alternately during performance to the product's power-on self-diagnostic test.

[MODE] switch

Sets the IP address mode.
0: Fixed IP mode
Non-0: USB setting mode

® Grounding terminal

Connect to ground using the provided ground wire.

* The provided ground wire is to be used only for connecting the ground terminal on the interface unit to the ground terminal on the EJ Counter.
* Overall grounding of coupled units is to be made using the ground wire provided with the EJ Counter.
For details, see the separate "Compact Display Unit for Linear Gage EJ Counter User's Manual".

CC-Link communication connector

Connect to a CC-Link network using the provided connector plug and commercially-available CC-Link compliant cable.

EtherNet/IP communication
@ connector
(RJ45 connector)

Connect to an EtherNet/IP network using a commercially-available LAN cable (compatible with the EtherNet/IP communication standard).
The port on the DIN rail side (at the bottom of the illustration) is PORT 1, and the one on the front side (at the top of the illustration) is PORT 2.

Use STP communication cables of type Cat.5e or higher, or EtherNet/IP-compatible cables that conform with TCP/IP requirements.

[L/A IN] indicator

Lights or flashes during communication through EtherCAT IN of the EtherCAT communication connector.

®|@

[L/A OUT] indicator

Lights or flashes during communication through EtherCAT OUT of the EtherCAT communication connector.

[DEVICE ID] switch

Sets the Device ID of this product (0 to 999).
When the Device ID is set to 0, the product is not used.
Sets the hundreds place with [x100] switch, the tens place with the [x10] switch, and the ones place with the [x1] switch

@ [RUN] indicator

Indicates the EtherCAT communication status of the product.
off

Power is off or the product is in the initialized state.
Lit

The product is in the operational state.
Flashing

The product is in the pre-operational state.
Single flash

The product is in the safe-operational state.

@ [ERROR] indicator

Flashes in the event of an EtherCAT communication error.
off

No abnormality.
Flashing
Receipt of incorrect communication settings from the master device.
Single flash
Communication data abnormality.
Double flash
Communication timeout detected.
Flickering
Initialization error.

D

For details on the settings on various interface units, download the full manual for individual models from Mitutoyo's web site.




Mitutoyo

Counter Specifications

E Specifications

B Functions (Common to All Models)

Current value
*Depends on parameter settings

Current value hold (software hold)
Preset/zero set clear

Peak hold clear

Error clear

Parameter setting/verification
Tolerance judgment setting/verification
Presets and zero set setting/verification

Output data

EJ Counter operation/
settings

-3 M Interfaces
e
(]
v USB EtherNet/IP
(%}
5 Models providing All models Model Part No. 21HZA188
5 USB USB 2.0 Full Speed Interface Unit EtherNet/IP
() Maximum baud rate 12 Mbps Communication port RJ45X2 ports (IP20)
Port used Virtual COM port STP communication cables of type Cat.5e or higher,
- or EtherNet/IP-compatible cables that conform with
Connector type Type-C Comrg:&lecat\on TCP/IP requirements
. * Compatible with both cross cables and straight
CC-Link cables
- Part No. 21HZA186 Automatic switching by auto-negotiation
e interface Unit CCLnk Baud rate wlmbp‘s/ 1h0(|3f'\é'bp|5
CC-Link Ver, Ver. 1.10 or Ver. 2.0, Full duplexhalf duplex__ —
- - - RPI 1 ms-3200 ms (During cyclic communication)
Station type Remote device station -
: : Ver. 1.10: 2 stations DLR *1 Va::d |
Number of occupied stations Ver. 2.00: 4 stations (extended cyclic, 4 i/E;“jmet ring topology)
Connector plug type: ACD *2 - .
Connector plug 1908732 (PHOENIX CONTACT) - : : (IP address duplication detection)
Communication cable CC-Link compliant cable 1 Device Level Ring }
*2 Address Conflict Detection
PROFINET Ether CAT
- Part No. 21HZA187 Part No. 21HZA264
Molels providing Interface Unit PROFINET Model Interface Unit EtherCAT
PROFINET PROFINET RT (RT Class1) Communication port RJ45X2 ports (IP20)
Conformance class Class B - STP communication cables of type Cat.5e or higher, or
Communication cable . '
Communication port RJ45 X 2 ports (IP20) EtherCAT-compatible cables
STP communication cables of type Cat.5e or higher, Baud rate 100 Mbps, full duplex
- or PROFINET-compatible TCP/IP cables " 1-999
Communication cable * Compatible with both cross cables and straight poeln * If set to 0, Device ID is not used.
cables Sync mode Free Run mode

Maximum baud rate 100 Mbps, full duplex Note: EtherCAT® is a registered trademark and patented technology, licensed by

Beckhoff Automation GmbH, Germany.

@)

For detailed specification, download the full manual for the different models from Mitutoyo's web site.
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EC Counter - Only for Digimatic output

For Digimatic output gage head

o Employs the DIN size (9648 mm) and mount-on-panel configuration, which
greatly facilitates incorporation into a system.
* Can either produce tolerance judgment output or Digimatic output. _ —

EC-101D (542-007%)
GO/NG judgment output or Digimatic output (selectable) type

S
w
: .
A Functions
)
g
- * Preset
S * Tolerance judgment (3 steps)
Specifications
Order No. 542-007*
Model EC-101D
0.01 mm (x 9999.99)/0.0005 in (+ 99.9995 in)/0.001 in (+ 999.999 in)
Resolution 0.001 mm (+ 9999.999)/0.00005 in (+ 9.99995 in)/
0.0001 in (+ 99.999 in) [Automatic setting by gage]
Display Sign plus 6 digits (Green LED)
Tolerance judgment display LED display (3 steps: Amber, Green, Red)
External output | Tolerance judgment output -NG, OK, +NG (open-collector)
(switching type) Data output Digimatic output
Control input External PRESET, external HOLD
\oltage Supplied AC adapter, or 9to 12 V DC
Power supply ) 4.8 W (max. 400 mA)
Consumption Ensure at least 1 A is available per unit.
Operating/storage temperature Operation: 0 to 40 °C/Storage: =10 to 50 °C
External dimensions 96 (W) x48 (H) x84.6 (D) mm
AC adapter: 12BAR954
AC adapter AC cable: 12BAK729 (Japan), .
12BAK730 (U.S.), 12BAK731 (EU), 12BAK734 (UK), 12BAK732 (China), 12BAK733 (Korea)
Applicable head LGS, ID
Mass 500 g
Connecting cable for Digimatic Mini—;))rocessor
Optional accessories ? g?m“ rFT’])-'Z 63211;3(%m
/0 ca Ie%Z m): 21HZA222

* To denote your AC power cable add the following suffixes to the order No.: A for UL/CSA, D for CEE, DC for CCC, E for BS, K for KC, C and No suffix are required for PSE.

Dimensions Unit: mm
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Input/output specifications

1) Compatible plug

MIL type connector FAS-10-17 (YAMAICHI), XG4M-1030-T (OMRON)

2) Pin assignment

. - . Optional I/0
9 ouT ' Pin No. ‘ 1/0 Description Function cable color
ooooo] 1 COM  |Connected to the internal GND Amber/black
l[Dooon| 2 0 +NG___|Tolerance output: The relevant Amber/red
10 ) 3 0 GO |output terminal falls to L. Yellow/black
4 0 NG |Atan error display [+NG=-NG=L] Yellow/red
5 | HOLD  [HOLD input Bright green/black
6 I P.SET  |PRESET input (to cancel the error) Bright green/red
Other than the above listed shall be unconnected.
Note 1: Output from each pin in the Digimatic output mode may differ from those which are described in the table
above. After setting the output mode, connect the cable.
Note 2: One end of the I/0 cable consists of separate wires for connection as appropriate.
The cable's F.G wire (with solderless terminal, green) should be connected to the grounding terminal of the
main unit.
3) I/0 circuit
1. Output circuit (-NG, GO, +NG) 2. Input circuit (PSET, HOLD)
Transistor is "ON" when the open-collector output is "L". Input is valid when the line is "L".
Counter circuitry External circuitry example: powered relay Counter circuitry
: i Input current: Iwax T mA ExamplT circuit at
i i H - H= t i t:
TD62583 equivalent : Output é Input voltage: Lﬁ 313.214VV Bxe ;g;'asgsaesrt%q*gge&e
—L E Ez‘rg(tjeection (I of ;hetopen-lcollectort
0.01 4F i i v output or relay output.
T Foom b
IS
4) Timing chart
1. Tolerance judgment output 2. External preset/HOLD

i Min.10ms  iMin. 10ms:

Upper tolerance limit PSET —‘—’—|_
Lower tolerance limit /\/
/

Counting data 1100 ms* S~ wgn
Note: Input is active when L1="H", 0="L".
NG ———1 100 ms*
+NG ‘

* Varies depending on the gage. (Values are for LGD)

5) Optional

/0 cable (2 m)
21HZA222

Digimatic Mini-processor
DP-1VA LOGGER
264-505
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E Part Names and Functions

M Front side of the main body

Symbol Name Description
Indicates the sign of a counter value or a setting value. Lights when the

i Sign indicator displayed value fills all available digits and the value is also negative.
B Display Displays the counter value from the connected Linear Gage.
C Tolerance judgment indicator | Indicates the tolerance judgment result from the Linear Gage by color.
A D UNIT indicator + Blinks while a HOLD signal is being input when the I/O connector is connected.
+ Lights when an E unit has been selected for the corresponding parameter.
| [ ZeRo || [ PeET E P. SET indicator Lights when you set a Preset value.
—l— = | F [ON/OFF] key Turns on or off the display.
| | | | Switches to setup mode where you can set tolerance values or the Preset value.
S Foc H G [Fn] ke
a y @ When setting parameters, this advances the parameter number.
(]
:”_‘ Sets the current value shown on the Display to 0.
(%}
5 H (ZERO] key * When sett}ng a parameter, this advances the set value.
g + When setting the tolerance, Preset, or optional constant value,
o this increases the value of the selected digit.
* Displays the Preset value.
+ Cancels an error.
[P.SET] key + When setting a parameter, this advances the set value.
+ When setting the tolerance, Preset, or optional constant value,
this increases the value of the selected digit.
M Rear side of the main body
Symbol Name Description
'?‘ A Cable clamp For securing the power cable.
® [mrwn :Ik_, ® B Linear Gage input connector For connecting a Linear Gage.
e | ce @ - C OUTPUT connector (I/O connector) | For connecting an I/O connecting cable.
]E O e @:[ D Grounding terminal For connecting a grounding wire.
© E DC jack For connecting the AC adapter.
- @
|
E

M Supported Linear Gages

The following table shows the Linear Gages supported by this product and their features:

Model No. Supported Linear Gages Feature

+ Digimatic output type

EC-101D LGD, LGS, etc. (ID and SD are also supported) | , ABS function (no need for master setting)

@)

Counter values will not be displayed correctly on the Counter in the following cases.
+ If the gage that is connected displays a counter value that is more than 6 digits (whole-number digits + fractional digits).
+ If the resolution (minimum reading) is 0.1 mm or more and less than 1 mm.
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E Parameter Setting

The settings of the Linear Gage that you will use, the display of the Counter, and external output are specified by setting parameters.
Set parameters before you begin measuring.

B Procedure for Setting Parameters

Parameters are set in Parameter mode. As an example, this section explains the operational procedure for setting the Counter direction (the direction in which the
spindle of a Linear Gage is pressed in) to the minus ( - ) direction.

Connect the power. -BRAEERE

» The Counter enters the stand-by state.

A Press and hold [Fn], and then press [P.SETI. “88%%%8

» The Counter enters Parameter mode. (The set value of parameter number 00 will blink.) Parameter number Set value

[l Press [P.SET] once to set the value to 1 (parameter setting). Dg 8@ %%g

» Parameters can now be modified. (The set value remains blinking.) Parameter number Set value

G

If the setting value is 0, you can view the parameter values, but you cannot change them.

A Repeatedly press [Fn] to advance the parameter number to 11. g g % %%8

» The current value of parameter number 11 will blink. (Parameter number 11 sets the Parameter number  Set value
Counter direction.)

H Repeatedly press [P.SET] to set the value to 1 (" - " direction). :@8%%%8

» The value will be set to 1. (The Counter direction will be set to the " - " direction.) Parameter number  Set value

I Press and hold [Fn], and then press [P.SETI. E@@S@S@

» The Counter will return to the stand-by state.
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M Basic Parameters

This section explains the basic parameters related to measuring. Be sure to set these settings before measuring.

Correct measurement results may not be obtained if the settings are incorrect.

[Parameter number] E— Default *1 The optional constant value setting is available only when the value
/Setting item escription 2 of parameter number 16 is set to 3.
Used to view or modify parameters. *2 Select "0: INC" when an INC (incremental) type Linear Gage is
[00] 0: View parameters 0 connected. Either "0: INC" or "1: ABS" can be selected when an ABS
Parameter mode 1: Set parameters . (absolute) type Linear Gage is connected.
2: Set an optional constant value”” When "0: INC" is selected:
(1] Sﬁi r:/v&eetzgntg\i rc])lfjrtnh?l].lirﬂrlggggsii gLSﬁé&eﬁfe 0 Count and display the current position of the Linear Gage when
Counter direction 0: + direction 1: - direction i;zrz?silgs \t/:;eusounter. Perform Zero setting, etc., when resetting
_ Eitigﬂﬁégggﬂng method according to the type of the Linear Gage to When "1- ABS* s selected:
2 na 0: INC 1 The Counter memorizes the Linear Gage origin (0 point) when
S Counting method 1: ABS starting up the Counter and displays the counting value from the
2 2: Multi-Unit origin. The origin that was memorized will be remained even if the
= The unit for displayed values can be set to "mm" or "E units". Counter is re-started.
b= E=1/25.4 mm. After the unit is set, the default value will not be When you connect the Multi-Unit, set the value to 2. Do not set the
S ops } E)gsrtrc])lfr]ed even if the parameters are re-initialized. . SELECT switch of the Multi-Unit to "EX".
Unit system selection 11 E 5/100,000 reading™ *3 The PreseF val_ue and tolerance value that had been set will be cleared
2:E 1/10,000 reading™ if the setting is changed.
3: mm (when connecting an E gage, 1/10,000 reading) *4  \When an E type gage is connected, the minimum reading of the

Counter will be the resolution of the gage.

M Advanced Parameters

This section explains the parameters related to the display, functions, and external output of the Counter. Configure the settings appropriate to your application.

*1 The Preset value and tolerance value that had been set will be cleared if

[Parameter number] o Default
/Setting item LEDIE value the setting is changed.
If you set the value of this parameter to 1, the set values for all *2 The display speed can be changed. When you connect the Multi-Unit,
parameters, except for the unit setting, can be reset to their default set the value to 1.
(10]
PRI values (initialized). 0
el Once this setting has been enabled, this parameter is reset so its set
value is 0 (do not initialize).
0: Do not initialize 1: Initialize
[14] Selects stand-by state or Counter display to display at startup.
0
Display at startup 0: [------] display 1:0.000
Sets whether to multiply the counter value by a predetermined factor,
[16] by an arbitrary factor, or to not multiply it.

The value obtained by multiplying the counter value by the set 0
constant value will be displayed as the measurement result.
0: Do not calculate  1: 2 times  2: 10 times  3: Arbitrary value

Hides the lowest-order digit.

Calculation with a constant

[17] TR L
3 et However, the lowest-order digit will be included in printouts. 0
Hide the lowest-order digit 0: Display all digits 1: Hide the lowest-order digit
[20] Switches between tolerance judgment result output and Digimatic
Tolerance judgment/Digimatic output | output. 1
switchover 0: Tolerance judgment result output 1: Digimatic output
Sets the wait time for the Digimatic input signal.
[29] X Change this when the Counter cannot read the input signals from a 0
Digimatic input WAIT™ Digimatic device.
0: No wait  1: 200 ms WAIT  2: 400 ms WAIT
[35] Key operations can be disabled to prevent operation errors. 0

Key protect 0: Key operation enabled 1: Key operation disabled
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EH Counter - Panel mount, Multi-function Type with RS-232C Communication Functions

¢ 1-axis display type, and 2-axis independent display type or 2-axis type that can display sum/difference calculation results are available.
* Multi-functional counter with functions of zero-set, preset, and tolerance judgment

¢ Equipped with an RS-232C interface as standard. This allows data transfer to a personal computer, etc.

¢ A multi-point measuring system can easily be built up with the built-in networking function (RS link). (Max. 10 points)

 Employs the DIN size (144X72 mm) and mount-on-panel configuration, which greatly facilitates incorporation into a system.

EH-101P EH-102P EH-102Z EH-102D
(542-075) (542-071) (542-073) (542-072)
For differential square-wave output For differential square-wave output For differential square-wave output gage For Digimatic code output gage heads
gage head (single axis) gage heads (2 axes) heads with Origin Point Mark (2 axes) (2 axes)
L L e
n n W
Phase-A/B Phase-A/B Vit poit nat

Specifications
1-axis input type and 2-axis input type counters are available.
Order No. 542-075*' 542-071*' 542-073*' 542-072*'
Model EH-101P EH-102P EH-102Z EH-102D
Number of axes to be displayed 1 axis 2 axes
Maximum input frequency 2.5 MHz (2-phase square wave) —
0.01 mm/0.005 mm/0.001 mm/0.0005 mm/0.0001 mm
Resolution 0.0005 in/0.00005 in/0.00005 in/0.000005 in/0.000005 in Automatic setting by gage
(selection by the parameter)
Tolerance judgment display LED display (3 steps: Amber, Green, Red/5 steps: Amber, Amber flashing, Green, Red flashing, Red)

RS-232C/USB/parameter selection via Digimatic (only DP-1VA LOGGER D|g|mat|c Mini-processor can be connected)
% B used only with SENSORPAK.)
Interface Selection by parameter rom 3-step, 5-step, or digit BCD
Total tolerance judgment output (when tolerance function is enabled)
Analog output (1 Vto 4 V)

Rt Control output Open-collector
Control input Display BANK switching, peak mode, presetting, display hold, hold per axis: open-collector
Power supply Voltage Supplied AC adapter (Jack input)
Consumption 8.4 W (max. 700 mA) Ensure at least 1 A is available per unit.
Operating temperature (humidity) 0to 40 °C (RH 20 to 80%, non-condensing)
Storage temperature (humidity) -10to 50 °C (RH 20 to 80%, non-condensing)
External dimensions 144 (W) x72 (H) x156.7 (D) mm
Optional accessories /0 output connector (with cover): 02ADB440
T ————— AC adapter: 357651/AC cable: 02ZAA000, AC cable (Japan): 02ZAA000*', AC cable (USA): 02ZAA010*', AC cable (EV): 02ZAA020*",
AC cable (UK): 02ZAA030*", AC cable (China): 02ZAA040*", AC cable (Koreay): 02ZAA050*
Applicable gage head A conversion pLISg1 g?(-ILZGIE‘?gS is required*? (A conversioIF]Gpilug%ll:I?K?& is required) LGS, ID
Mass Approx. 760 g \ Approx. 800 g Approx. 800 g Approx. 800 g

*1 To denote your AC power cable add the following suffixes to the order No.: A for UL/CSA, D for CEE, DC for CCC, E for BS, K for KC, C and No suffix are required for PSE.
For those models of the Order No. with Suffix "1", an AC adapter is not supplied as a standard accessory.
*2 The origin point detection function is disabled.
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Dimensions Unit: mm
156.7 )
148.2 Inddlcates AC
137 adapter
144 - installation
|
‘ )
! i
= — <
gt [R5
A A =
2

— 138 138 138 138
8 [ | [ | [ | [ — |
5 @@
g . IE, [ el ‘ g 1E g i ®lls
|| EEm==led| | || B E== | | || B Ijl—lo C=rai0 |} ] |—| icd
E
s 542-075 542-071 542-073 542-074 542-072
Functions
Zero-set Preset Peak hold/TIR measurement

Sets the displayed value to 0 at any position of the spindle.

0.000 0.000

Direction switch

Presets the display at any value. Counting begins at the
preset value.

%ﬁ 1234 % 123.456

Minimum reading digit change

Allows switching to the measurement mode for maximum
value, minimum value, and run out value (maximum -
minimum), in addition to the normal measurement mode.

X

Mln
TIR (run-out)=Maximum - minimum

Counting standby (to prevent malfunction at start-up)

Selects the counting direction of (+) or (-), whichever is
convenient with a given direction of spindle movement.

To improve visualization of measurement data, the
least significant digit can be extinguished. (However,
the display via RS-232C and printing to a printer are

This prevents malfunction due to power interruption, etc.

performed down to the least significant digit.) [ -------- ]
Reference Counting standby display
surtece ‘HEBRY ‘HHABBE IR | oooo
Counting display

Tolerance judgment indication/output

Sum/difference calculation

Communication via RS-232C interface

Sets two (or four) desired tolerances for three (or five)
stages. Judgment results can be output to an external
device.

External control

Enables measurement of thickness or step height using
two gages.

Error message display

RS-232C allows communication with a personal computer.
It allows not only the reading of measured values but also
data transmission to the counter and remote operations,
such as when changing various settings.

Digimatic output

Zero set, preset and display hold can be controlled from
the /O terminals.

The counter displays an error message when a gage-head
over-speed or breakage situation occurs. It outputs the
error signal from the /O terminal.

Digimatic Mini-processor DP-1VA LOGGER.
(RS-232C function is not available when the gage is
connected to DP-1VA LOGGER).
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BCD Output

Simultaneously outputs at channels [A] and [B] in groups of 4 bits.

1) Timing chart 2) Data format
' Min. Min.  Min. - LSD (Least significant digit) MSD (Most significant digit)
g’“rg-ilﬁ sm [oms [oms | BCD output timing ‘ o ‘ 0 ‘ 03 ‘ o ‘ ‘ o8 ‘
SETT
BCDCK — L . A/B_bit0 1x10° IXI00 | ceveccecnnnneeeeenns 1x107
\ \ L AB_DIt] | 2X100 | 2X100 | - vverereereeennnns 2x107
REDY s 1 I— AB bit2 | 4x100 | 4X100 | ceeererniiiiiiiiinn 4x107
/ ,,,,,,, \<:><: 777777777 C} A/B_b|t3 8x100 8x100 .................... 8)(107
pSN—— ¥ AB_SIGN| SIGN | BANK |PEAK1]PEAK2]
Max. |
2 Min. 10 msx3=80 ms I Py PEAKT | PEAK2
i NOM | L L
MAX H L
BANK1: L MIN L H
BANK2: H TIR H H
Data output example
D1 |D2|D3|D4|D5|D6|D7| D8
Bits 0-3 1 0|6 |5 |4]|3]2 1
SIGN L v
-12345601 \

Note: Negative logic output is possible for SIGN, BANK, PEAK, DATA (PNo.21=1).

Simple analog output

Monitoring of output waveforms is possible with an analog recorder connected.

1) Output specification 2) Measuring range
‘o Output voltage =2.5 V+ [counter value] x [voltage Parameter Measuring range (mm)/Resolution (mm)
| B - .
o F{esolutl?ng (O.ZSOW\}V) No.30 10 um gage 1 um gage 0.1 um gage

o L ange: 1.0to 4.
15V Update time : 5 ms (Delay time: 10 ms) 0 +19.99(0.01) +1.999 (0.001) +0.1999 (0.0001)

. Accuracy %1% (110 4Y) 1 £199.90(0.1) | +19.990(0.01) +1.9990 (0.001)
) Accuracy is rated at 4 V level 2 +1999.00 (1) +199.900 (0.1) +19.9900 (0.01)

Load resistance : 300 KQ or more

RS Link* Function

It is possible to connect a maximum of 10 counter units together to carry a
maximum of 20 channels of multi-point measurement at a time.

Unit 1 ’;‘

LT [ LT [
IN ouTt IN out

For this connection use a dedicated RS link cable; 02ADD950 (0.5 m),
936937 (1 m) or 965014 (2 m) (The maximum total length of RS link

cables permitted for the entire system is 10 m.) -
* Patent registered (Japan, U.S.), Patent pending (E.U.) = Rs-232C EH-102 EH-102

Personal computer ~ Cable/USB cable

Note: Only the Mitutoyo software
“SENSORPAK" can be used
when a USB cable is connected.

Gage No. 01 02 03 04......
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RS-232C Communication Functions

Makes it possible not only to log measured values but also make various remote settings including the zero-setting of a counter, etc.
To communicate data with a PC, terminal software is needed that should be provided by the customer.

Command format | Corresponding output | Function

GA**CRLF G#**, +01234.567CRLF  |Outputs the [Displayed value] through RS-232C
CN**CRLF CH**CRLF Switches the display to the [Current valug]
CX**CRLF CH**CRLF Switches the display to the [Maximum value]
CM**CRLF CH**CRLF Switches the display to the [Minimum valug]
CW**CRLF CH**CRLF Switches the display to the [TIR (runout)]
CR**CRLF CH**CRLF Zeroset
CL**CRLF CH**CRLF Clears the peak value
CP**, +01234567CRLF CH**CRLF Inputs the preset value
CD**, +01234567CRLF CH**CRLF Inputs tolerance value 1
CE** +01234567CRLF CH**CRLF Inputs tolerance value S2

§ CF** +01234567CRLF CH**CRLF Inputs tolerance value S3

5 CG**, +01234567CRLF CH**CRLF Inputs tolerance value 54

2 CS**CRLF CH**CRLF Cancels the error

E CK**CRLF CH** $CRLF (§=0or 1) Checks the HOLD status

5 ™ denotes a gage channel number between 01 and 99 ("00" means all channels).

v #: denotes the type of data [N: Current value, X: Maximum value, M: Minimum value, W: TIR (runout)].

CRLF: CR (carriage return), LF (line feed).

Note 1: For presetting and tolerance limit setting, enter each value consisting of a sign and 8 digits of numeric
value without a decimal point.

Note 2: Perform the tolerance limit setting in the order of CD and CG for the case of 3-step tolerance judgment,
and in the order of CD, CE, CF, and CG for the case of 5-step tolerance judgment.

Note 3: The RS communication function will be suspended during key operation (e.g. setting parameters, preset
values, or tolerance limits). It automatically resumes the command and data output operation when the
gage is recovered to such a condition that the counting is possible.

Note 4: For canceling the counting-standby state, use CSOOCRLF (specification of all channels).

RS-232C specifications

1) Compatible plug: D-sub9 pin (female), inch thread specification

w

2) Pin assignment 3) Communication specifications (conforming to EIA RS-232C)

Receptacle
D-sub9 pin (male) Home position DTE (Data Terminal Equipment) Use a cross-type cable.
inch thread specification Communication method | Half-duplex, teletype protocol
6 9 Data transfer rate 4800, 9600, 19200 bps
Pin No. |Description| 1/0 | Function Is)tart Ei't 1(7 8§ A5C1 !
' . S ata bits: (7, , Upper-case characters
; ?ig Ol[\jT E:;Z“;ea?aata Bit configuration Number of parity bits: Ngﬁe, even, odd
4 DTR OUT | Data terminal ready - " Number of stop bis: 2
5 GND — | Ground gg}wtgi]gotr?se CMMUNICAtIon |y iz parameters.
6 DSR IN Data set ready
7 RTS OUT | Request to send
8 CTS IN Clear to send
1,9 N.C. — Connection impossible
Standard Accessories
Order No. \ Part name \ No. of pcs.
— Washer (small-round, plain washer: nominal 4) 6
357651 AC adapter 1
02ZAA000 AC cord 1
— DC plug 1
214938 Stand 1
— Rubber foot (5J-5303: 3M) 4
99MBC018 User's Guide 1
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Optional accessories

1/0 connector

Plus for external I/0 receptacle
02ADB440 (with cover)

Connecting cable for Digimatic Mini-processor

Qutputs measurement data from a counter to Digimatic Mini-processor
DP-1VA LOGGER.

936937 (1 m)

965014 (2 m)

Connecting cable for "RS link"

This cable is to serially connect a counter during use of "RS link".
02ADD950 (0.5 m)

936937 (1 m)

965014 (2 m)
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Input/output specifications

I/0 connector pin assignment

1) Suitable plug

02ADB440 (with cover) Optional accessory

2) Pin assignment

18 1
Socket: Suitable plug
10236-52A2 10136-3000PE  (3M: Plug)
§ (3M) equivalent 10336-52A0-008 (3M: Cover)
S % 39 DX40M-36P (HIROSE: Plug)
v DX30M-36-CV  (HIROSE: Cover)
8
S
o Description Function Description Function
1,2 — CoMm Internally connected to GND oM Internally connected to GND
3 0 ALl [A] Upper row tolerance A bit0
4 0 AL2 - Output "L" only for output-relevant terminal A_bit1
5 0 AL3 -When any error is displayed, A_bit2 [A] Upper row data
6 0 AL4 AL1, ALS="L" A_bit3
7 0 ALS AL2, AL3, Al4="H" A_SIGN
8 1/0 ALLGO Total tolerance result output "H"=0K "L"'=NG READY ""=data is valid
9 0 RS_EXT
10 0 NOM Normal output "L"=Normal output, "H"=abnormal output
11 0 BL1 [B] Lower row tolerance B bit]
12 0 BL2 -Output "L only‘for‘output—relevant terminal B_bit2 B_Bit0 [B] Lower row data
13 0 BL3 - When any error is displayed, B bit3 (2-axis model]
14 0 BL4 BL1, BL5="L" B_SIGN
15 0 BL5 BL2, BL3, BL4="H" [2-axis model] ~
16 t0 21 Not connected
22 0 A_ANG A-ch analog output
23 0 B_ANG B-ch analog output [2-axis model]
24 — AGND Analog GND
25 | SET1
26 | SET2 Enter the setting value with SET in advance, and determine it with MODE and DISP
27 | SET3
28 | DISP Specifies the BANK to be displayed: Combined operation with SET
29 | MODE Switching of peak value: Combined operation with SET
30 | BCDCK Specifies the BCD output: Combined operation with SET
31 | EXTTRG USB trigger
32 | A_HOLD [A] ch HOLD (Upper row display HOLD)*'
33 | B_HOLD [B] ch HOLD (Lower row display HOLD)*" [2-axis model]
34 | HOLD HOLD/Error canceling error input™
35 | PA [A] Upper row preset/Peak clear (in the peak HOLD mode)
36 | PB [B] Lower row preset/Peak clear (in the peak HOLD mode) [2-axis model]

*1 During input the decimal point will be flashing.
*2 During input the UNIT indicator will be flashing.
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3) 1/0 circuit

1. Output circuit:
NOM, AL1 to AL5, BL1 to BL5 Transistor is "ON" to drive the line to "L"

(open-collector output).
External circuitry example:

Counter circuitry powered relay
TD62583 equivalent i Output
'
0.01pF !
1
1 com
i Ny
e
|
1
1

Supply voltage: Max. 24 V
Output current: Max. 10 mA
Output saturation voltage: Max. 0.7 V

4) Timing chart

2. Input circuit:
PA, PB (only with 542-062), HOLD Input is valid when the line is "L".

Counter circuitry

External equipment  Example circuit

Use any no-voltage
output such as
open-collector output
or relay output.

Input current: Imax 1 mA
Input voltage: H=4 to 24 V
[=Max. 1V

Output saturation voltage:
Max. 0.7 V or less

1. Power ON characteristics

Min.2s

Power supply

HOLD

Min. 30 ms

Max. 30 ms
NOM

Note: With the RS link established the reference counter will be the one
that was powered on last.

3. External preset (PA, PB) input

Min. 30 ms Min. 30 ms

Note: Excluding the period during key input, RS-232C communication or
Digimatic processing.

PA, PB

5. RS-232C command input and response output
Command < > e

Response output

Max. 20 ms Min. 10 ms

Note: Excluding the period during key input, RS-232C communication or
Digimatic processing.

2. Tolerance judgment result output period

Upper tolerance limit

Lower tolerance limit

4. Peak clear input
(After inputting HOLD, or simultaneous input with the preset value)

Min. 30 ms Min. 30 ms

HOLD

N Data latch period: Max. 10 s (£20 ms)*'
‘—— Error clear
PA, PB —=Max. 40 ms of data OUT*?

L]
A

Min. 30 ms Min. 0 ms

*1 () represents the case either in peak mode or in such a mode that an input of
HOLD triggers RS-232C output.

*2 Case in such a the mode that input of HOLD triggers RS-232C output.

Note: The PRESET indicator will be flashing during the input operation of HOLD.
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E Supported Linear Gages

The following table shows the Linear Gages supported by this product and their features:

Model Number Supported Linear

No. of axes Gages Feature
EH-102P 2 axes - Di i .
G100, L6200, LGF-B, LGK, LGB, | | Djerentil square-vave utput ype
LGB2 LG, LGM. etc. igh resolution down t0 0.1 ym
EH-101P 1 axis T ' + High-speed response of 1.5 m/s (LGF)
EH-102Z LG100, LG200 (Origin point detection | * Scale reference-point signal output type (The origin
p function is disabled), LGF-ZL-B, etc. can be restored even if the power switch is turned off)
axes
EH-102D LGD, LGS-1012P, etc. - Digimatic output type
(ID and SD are also supported) + ABS function (no need for master setting)

P
o
wv
<
[+)]
(]
-
=)
(0]
-
[=
(o]
o

E Part Names and Functions

M Front Side of the Main Body

EH-102P/EH-102Z/EH-102S/EH-102D EH-101P
(2-axis model) (1-axis model)
® ®
l l
| i ﬁ [
o ] IV %}-@ ® EB@H:&EEEBB_H_
HEBARARERET2 B o
| e E R

® [(ONONE) ® ®® 6
Symhol Name Description Symbol Name Description
3 Indicates the tolerance judgment result of the Linear Gage @ [LIMIT] key Sets the tolerance value.

® Toleri?]r&?ga{%?%ment (INPUT A) connected to the Linear Gage input connector A Sets Peak mode.

by color. )

' Indicates the tolerance judgment result of the Linear Gage ®@ [MODE] key Wh_en seting the tolerancg, Preset, or
©) Tole(arége Jungment (INPUT B) connected to the Linear Gage input connector B optional constant value, this moves the
Indicator by color. current input digit from left to right.
©) Display A Displays the counter value from INPUT A. Sets the current value in Display A to 0.
g Peak Dlsglay 2 : lDl(sijatys t:whe c;)unlferv(ajluttefrom INPUT 8. @ + When setting a parameter, this advances
eak mode indicator ndicates the Peak-mode type. the set value.

® BANK indicator Indicates the currently selected BANK number. ® [A_ZEROVZERO] key * When setting the tolerance, Preset, or
@ Total Judgment indicator | Indicates the result of the total tolerance judgment by color. optional constant valug, ‘this increases the

 Blinks while a HOLD signal is being input when the /0 value of the selected digit.

g connector is connected. Sets the current value in Display B to 0
e ier + Lights when an E unit has been selected for the ) Pey )
corresponding parameter. [B_ZERO) key When setting the tolerance, Preset, or

« Cancels an operation or an efror. - optional constant value, this decreases the
© [SELVCE] key - Selects Display A or B. value of the selected digit.

Sets a Preset value.
[P.SET] key When setting parameters, this selects the

parameter number.
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M Rear Side of the Main Body

EH-102Z

EH-102P (2-axis model) EH-101P (1-axis model)

The shape and position of the Linear Gage input connectors differ by model.

Symbol Name Description
For connecting an RS LINK connection cable.
o Lk e oy Also used for the SENSORPAK dongle.
For connecting an RS LINK connection cable.
@ RS_LINK connector (OUT) Also used for Digimatic output.
. . For connecting a Linear Gage.
® el G g st or 2 The Linear Gage connected to this is referred to as INPUT B.
g p For connecting a Linear Gage.
@ el s el iy 4 The Linear Gage connected to this is referred to as INPUT A.
® RS-232C connector For connecting an RS-232C connecting cable.
® USB connector For connecting a USB connecting cable.
@ Grounding terminal For connecting a grounding wire.
/0 connector For connecting an /0 connecting cable.
® Cable clamp For securing the power cable.
DC jack For connecting the AC adapter.
@) Power switch For turning the power on and off.
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E Setting Parameters

The settings of the Linear Gage that you will use, the display of the Counter, and external output are specified by setting parameters. Set parameters before you begin

measuring.

2-axis models have 4 internal counters that are referred to as "CEL", and depending on the Display mode setting, 6 types of counter values can be specified for each

CEL separately.

B Procedure for Setting Parameters

Parameters are set in Parameter mode. As an example, the procedure for using the Linear Gage with a resolution of 5 pm for EH-102P is explained.

Kl Turn on the power switch.
» The Counter enters the stand-by state.

Press and hold [P.SET], and then press [A_ZERO]/[ZERO].

» The Counter enters Parameter mode.

Press [P.SET] repeatedly to advance the parameter number to 12.

» The current value of parameter number 12 of INPUT A will be displayed.
(Parameter number 12 sets the resolution.)

I Repeatedly press [A_ZERO]/[ZERO] to set the set value to 1
(resolution: 5 pym).
» The value of INPUT A will be set to 1 (the Linear Gage resolution of INPUT A will be set to 5 ym).

H Press [P.SET].

» The current value of parameter number 12 of INPUT B will be displayed.

D

For 1-axis models, the parameter number will advance. Proceed to step [

A Repeatedly press [A_ZEROI/[ZERO] to set the set value to 1
(resolution: 5 pym).
» The value of INPUT B will be set to 1 (the Linear Gage resolution of INPUT B will be set to 5 pm).

Press [P.SET].

» The set value will be applied.

& Press and hold [P.SET], and then press [A_ZERO]/[ZERO].

» The Counter will return to the standby state.

Parameter number Set value
- - -
1"\ | (|
JUmApsngl i oy . |

Parameter number INPUT Set value
number

Parameter number INPUT Setvalue

number
12 | |
e
Parameter number INPUT Set value
number
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M Basic Parameters

This section explains the basic parameters related to measuring. Be sure to set these settings before measuring.

D

- Correct measurement results may not be obtained if the settings are incorrect.
+ The circles in the Counter model columns in the following table indicate whether a parameter number that is displayed on the Counter is valid or invalid (@: valid, O: invalid).

Counter model

No. Setting item Description/Allowable values p 7 Default value
Used for setting/saving/loading parameters or setting the optional constant value.

00 Parameter mode 0: Parameter setting - CEL-specifi ; ® ® 0
2: Constant value setting ;j gaEvLespaerc;;lnce;tJ:rr:meter setting
4: Load parameters ' P

o ) . Selects whether the origin is restored when a Linear Gage with an origin point mark is connected.

05 Origin detection function ‘ O [ 0
0: Disabled 1: Enabled
The unit for displayed values can be set to "mm" or "E units". E=1/25.4 mm. After the unit is
set, the default value will not be restored even if the parameters are re-initialized.

09 Unit system selection o mm 1: £ 5/100,000 reading [ ] [ 0

: . 3:mm (E 1/10,000 reading when connecting.
2:E 1/10,000 reading EH-D only)
Sets the signal pitch when connected to Linear Gages that output sine-waves. It can be set per
o | axis.

10 Linear Gage output signal pitch” 2
0:20 pm 1:4um
2:0.25pm
Sets whether the numeral will increase or decrease when the spindle of the Linear Gage is

i Counter direction pushed in. It can be set per axis. [ [ ) 0
0: + direction 1: - direction
Sets the resolution of the Linear Gage that is to be connected to. It can be set per axis.
EH-PZ EH-5™ EH-D"
0:10 ym 0:10 pm 0:INC EH-P/Z
1:5um 1:5um 1: ABS 2

. 2:1um 2:1um

12 Linear Gage resolution™’ 3 O.E um 3: O.E um ® ®
4:0.1 ym 4:0.1ym EH-D
5:0.1pm 5:0.05 um 1
( exclusive for 6:0.01 um
542-711-1 and 7:0.005 pym
542-712-1) 8:0.001 ym

" The Preset value and tolerance value that had been set will be cleared if the setting is changed.
"2 The setting range depends on the value set for parameter number 10.
Parameter number 10 = 0: setting range 0 to 4
Parameter number 10 = 1: setting range 2 to 6
Parameter number 10 = 2: setting range 4 to 8
3 Select "0: INC* when the Linear Gage that is to be connected to is an INC model. “0: INC" or "1: ABS" can be selected when the Linear Gage is an ABS model.
When "0: INC" is selected:
Match the counter value of both the Linear Gage and the Counter when starting up the Counter. Perform Zero setting, etc., on the Linear Gage side when performing measurement with the
values matched.
When "1: ABS" is selected:
The Counter memorizes the origin (0 point) that was set at Counter startup. The origin that was memorized will be valid even if the Counter is re-started.
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Counter Specifications

M Advanced Parameters

This section explains the parameters related to the display, functions, and external output of the Counter. Configure the settings appropriate to your application.

D

The circles in the Counter model columns in the following table indicate whether a parameter number that is displayed on the Counter is valid or invalid (@: valid, O: invalid).

Counter model

No. Setting item Description/Allowable values P 7 D Default value
If you set the value of this parameter to 1, the set values for all parameters, except for the unit setting,
initializati can be reset to their default values (initialized). ° ° °
01 Parameter initialization Once this setting has been enabled, this parameter is reset so its set value is 0 (do not initialize). 0
0: Do not initialize 1: Initialize
Key operations can be disabled to prevent operation errors.
02 Key protect 0: Key operation enabled 1: Key operation disabled o o o 0
06 Display mode selection™ Selects the UNIT (counting method) that is assigned to each CEL. The UNIT to be set can be selected as ° ° °
(2-axis models only) desired.
Selects stand-by state or Counter display (origin detection wait state for EH-1022) to display at startup. EH-PID
; EH-P/SID EH-Z 0
7 Display at sartup 0: -] display 0: ] display ¢ ¢ H2
1:0.000 1: Origin detection wait state 0
If enabled, the decimal point will be displayed at the pm position. This is available if the Linear Gage
p decimal point display resolution is 0.05 pm or less.
13 (2-axis models only) Example: 0.001.00 (1 pm) o o | o 0
0: Not displayed 1: Displayed
Specifies the calculation method when Sum/Difference calculation measurement (UNIT C) is selected in
14 Sum/Difference calculation parameter number 06. For 1-axis models, this is not available. [ ) ) 0
0:A+B 1:A-B
Averages the counter value and then displays it. (This reduces fluctuation of the lowest-order digit.)
: You can specify the number of measurements to average.
15 Soothing 0: None 1: Display the average of 16 2: Display the average of 32 i i © 0
measurements measurements
16 Peak value Preset Sets whether to perform presetting based on the peak value during Peak mode. ° ° ° 0
0: Disabled 1: Enabled
18 Speed sampling cycle In Display mode selection, selects the sampling cycle when Speed display is selected. ° ° 0
(EH-102P/ZS only) 0:0ms 1:50 ms 2:100 ms
L Sets the wait time for the Digimatic input signal. Change this when the Counter cannot read the input
19 D'Q'“WKCIT'”PU'( signals from a Digimatic device. Y 0
0: No WAIT 1: 100 ms WAIT 2:200 ms WAIT
20 Tolerance ogtpu'r/ . Switches between tolerance judgment result output and BCD output. ° ° ° 0
BCD output switchover”' 0: 3-step tolerance 1: 5-step tolerance 2: BCD output
s Selects whether to use positive logic (0) or negative logic (1) for BCD output.
1
21 D s 0: DATA L] (sign H) 1: DATA [H] (sign 1 e o o 0
RS-232C/USB/ Selects which output terminal to use.
2 Digimatic output switchover” | 0: RS-232C 1. USB 2: Digimatic ¢ ¢ ¢ 0
. Selects the data transfer speed for RS-232C.
2
2 DRI 0: 4800 bps 1: 9600 bps 2: 19200 bps e o o 1
. P Selects the parity check method for RS-232C.
2
2 R CIEeS 0: None 1: 0dd numbered 2: Even numbered o o o 2
o Selects the length of the data bit for RS-232C.
2
27 Data bit 07 bit 18 bit [ J [ J [ J 0
Selects the output trigger method for RS-232C.
28 Output trigger”? 0:RS-232C command (normal ~ 1:RS-232C command (\_Nith HOLD trigger Py ® Py 0
state) channel synchronization
function)
Selects the range (resolution range) of the measurement of the analog output.
30 Analog output range 0: 1999 10 -1999 1: 19990 to -19990 2: 199900 to -199900 o | & o 0
When a Linear Gage with an origin mark is connected, selects the direction of the spindle of the Linear
31 Origin detection direction Gage for origin detection. It can be set per axis. O ) 0
0: + direction 1: - direction
When a Linear Gage with an origin mark is connected, sets whether to wait for the origin to be
32 Origin re-detection detected without turning off the power in the case of an abnormal stop. O Y 0
0: Disabled 1: Enabled
iain initializati When a Linear Gage with an origin mark is connected, initializes the origin when the power is on.
33 Origin initialization After the initialization, the set value will be returned to 0 (do not initialize). 0 ) 0

(when the power switch is on)

0: Do not initialize 1: Initialize

*1 The Preset value and tolerance value that had been set will be cleared if the setting is changed.
*2 Turn off the power switch after changing the setting. The setting will be applied when you turn on the power switch again.

*3 When the setting is enabled, the Counter will wait for the origin re-detection when the HOLD signal is raised. If the HOLD signal is input again during origin re-detection, the origin re-detection function

will be canceled (except during error detection).
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B CEL-Specific Parameters

Each parameter shown below is set separately for each CEL.

* To set CEL-specific parameters, set 1 as the value for parameter 00. The parameter number will switch to parameter number 40 for 2-axis models, and to parameter number 41 for
1-axis models.
¢ The circles in the Counter model columns in the following table indicate whether a parameter number that is displayed on the Counter is valid or invalid (@: valid, O: invalid).

Counter model

No. Setting item Description/Allowable values p 7 D Default value

Selects the UNIT (counting method) to be displayed for each CEL when Display mode is
Individual CEL display” setto “Option”.

40 (2-2is Models Oeﬂyy) 0: UNIT A (Count A) 1: UNIT B (Count B) ° ° °
22UNITC(A£B) 3: UNIT D (Speed A) (except for EH-D)
4: UNIT E (Speed B) (except for EH-D) 5: UNIT F (memory)
Sets whether to multiply the internal counter value by a predetermined value, by an
arbitrary value, or to not multiply it. The value obtained by multiplying the internal

41 Calculation with a constant counter value by the set constant value will be dlsplayed as the measurement result. ° ° ° 0
0: Do not calculate 1:1/2 times
2: 2 times 3:10 times
4: Arbitrary value
Hides the lowest-order digit.

42 Hide the lowest-order digit However, the lowest-order digit will be included in RS- 232C output and in printouts. ] (] [ 0
0: Display all digits 1: Hide the lowest-order digit

*1 The Preset value and tolerance value that had been set will be cleared if this setting is changed.

M Details of Display Mode Selection (Parameter Number 06)

On 2-axis models, Display mode can be selected by setting parameter number 06 as follows:

The Display mode also controls the number of output data for the external output function (Digimatic output and RS-232C output).
When setting up the system using the external output function, pay attention to the number of output data.
e.g. Selecting the setup value 1: Two selected BANK data are output with the Digimatic output; four data items are output by the displayed data output (GAOOCRLF) with the RS-

232C output.
Selecting the setup value 5: One selected BANK data is output with the Digimatic output; one data item is output by the displayed data output (GAOOCRLF) with the RS-
232C output.
o BANK1 BANK2
Set value Display mode CEL1 CEL2 CEL3 CELA
0 . . UNIT A UNIT B UNIT A UNITB
(Defaultvalug) | Coordinate display (Count A (Count B) (Count A (Count’B)
1 Sum/Difference UNITC UNITA UNITC UNITB
calculation display (A£B) (Count A) (A£B) (Count B)
I UNIT A UNIT A UNITB UNITB
2 Dual display (Count A) (Count A) (CountB) (Count B)
. UNIT A UNITF UNIT B UNIT F
3 Memory display (Count A) (Memory) (Count B) (Memory)
. UNIT A UNIT D UNIT B UNITE
& Speed display (Count A) (Speed A) (Count B) (Speed B)
Optional display _ _ _
5 (1 CEL) UNITAtoF
Optional display _ _
6 (2 CELs) UNITAtoF UNITAtoF
Optional display
7 (4 CELs) UNITAtoF UNITAtoF UNITAtoF UNITAtoF
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Counter Specifications

M Display mode types

¢ Coordinate display (set value: 0)
Displays 2 sets of coordinates using the BANK function.

+ The origin and tolerance can be set separately for INPUT A and INPUT B.

¢ Sum/Difference calculation display (set value: 1)
Displays the Sum/Difference calculation for thickness or step measurement.

+ Set sum (A + B) or difference (A - B) by parameter number 14.
+ Connect Linear Gages that have the same resolution to INPUT A and INPUT B.

¢ Dual display (set value: 2)
In Peak mode measurement, the peak value and the counter value of one Linear Gage are displayed simultaneously. The peak value is displayed on Display A,

and the counter value is displayed on Display B.
You can switch between INPUT A and INPUT B using the BANK function.

Contact Sensor

* Memory display (set value: 3)
Saves the current value on Display A in Display B. In addition to the most recently saved data, the maximum value and the minimum value from past data can

also be read out. The saved data will not cleared even if the power switch is turned off.

+ The memory unit is shared between BANK1 and BANK2. Connect Linear Gages that have the same resolution.
+ The B_HOLD signal can be used to write to or clear the memory externally.

* Speed display (set value: 4) (EH-102P/EH-102Z/EH-102S only)

Displays the moving speed of the Linear Gage's spindle simply.
In addition to the current speed, it displays the maximum speed when the maximum value (MAX) is selected in Peak mode.

D

+ Specify the speed sampling cycle by parameter number 18.
+ The value is displayed in mm/sec. The display of the last 1 to 3 digits may be fixed depending on the speed sampling cycle.
+ The maximum speed in the reverse direction is displayed when the minimum value (MIN) is selected in Peak mode.

« This type is not applicable to feedback control.




Mitutoyo

E External Input/Output Function

This product is equipped with the following interfaces that enable the connection of external equipment.

Parameter setting

Interface (No. 22) Connectable equipment Functions
z S
USB 1 PC (for SENSORPAK) - Data output to a PC
Rs2320 0 P, PLC - Conto fom el st
] B szqil:ic%rgernctosnut?Q\ausn?t Exatt:rr?au\t?gr:ttrglptl)_fc Counter

D

PLC: programmable logic controller

B Digimatic Output Function

You can print the measurement data by connecting to a Digimatic Mini-Processor (DP-1VR), which is sold separately. When connecting, connect the Digimatic cable
to the RS_LINK connector (OUT) of the Counter.

e

+ A maximum of 6 digits can be printed. When Counter displays the value in 7 or 8 digits, the last 6 digits will be printed. For example, when "12.34567 mm", which has 7
digits, is output, it will be printed as "2.34567 mm".
+ Set the DP-1VR to compatible mode. For details about the setting method and operations, see the User's Manual for DP-1VR.

M USB Communication Function

By installing SENSORPAK (Mitutoyo product) on a PC, you can load measurement data from a Counter to the PC by connecting the Counter to the PC with a USB
connecting cable (A-B type). A USB connecting cable is not supplied. You must provide one.

D

» The USB port for communication with SENSORPAK.
- For details about SENSORPAK, see the SENSORPAK User's Manual.

H RS-232C Communication Function

By connecting to a PC or PLC via RS-232C, you can load measurement data and manipulate various settings of the Counter through remote operation. You can also
save and load parameters.

@ RS-232C Data Output Duration

The maximum output duration of the command to output all data (GAOOCRLF) can be calculated with the following formula:
Maximum output duration [ms] = Number of connected Counters X 5 + Number of connection channels X 17 (8.5) + 6 (3)

e

Transmission rate is 9600bps. The values enclosed in () show the case of 19200 bps.
Calculation example:

1 EH-102 + 1 Linear Gage channel = Max. 28 (16.5) ms

10 EH-102 + 20 Linear Gage channels = Max. 396 (223) ms

)

Processing time of the PC is not included.
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Measurement data acquisition software for EH measurLink T
S E N S O R PA K Data Management Software by Mitutoyo

* This software facilitates loading measurement data onto a personal computer from a linear gage counter with RS-232C output (EH), or from a Litematic display (VL).

¢ 20 channels (max.) of measurement data can be processed.

¢ Arithmetical calculations and maximum width calculations can be performed using the measurement data.

* Exporting measurement data into MS-Excel format is supported.

* Real time graphical display by means of bar-graph or meter is provided.
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Meter screen 2 Chart screen 3

Measurement screen 1

Specifications

SEONSORPAK
Program disk (CD-ROM), license key, operation manual
Mituto;e) RSS_LINK( ccgmpa;[iglgezdce)vices
. . +LGH Series (USB, RS-
Compatible devices “EH counter (USB, R5-2320)
-Litematic VL (RS-232C)
A cable should be prepared to the following specifications:
Accessorybl ( o
q +RS-232C connection: I/O cable (21HZA137)*
ol Gt Commercial product
+USB connection: USB cable (type A - tyBe B)
-RS-232C connection: RS-232C cross cable*!
Max. 20 units (when 10 units of EH counter for linear gage are connected via RS-Link)

Display format: counting, bar graph, indicator, chart, and table

Order No.
Product configuration

Number of connectable gages

: *2
Display Display cycle: 0.3 s (when 20 gage units are connected, 1-window display, and no Excel output)
Celadlkitan o _ Calculation (up to 30 items) between designated gages is available. o
Calculation items: Sum, difference, total, average, maximum, minimum, range (maximum-minimum), calculation with a constant

Per item: Displays the result in colors (3-step tolerance: red/green/red; 5-step tolerance: red/yellow/green/yellow/red)
Total judgment: Displays in colors (red/green) by monitoring the multiple gages and calculation result

Items: channel values, calculation result, tolerance judgment, total tolerance judgment, timestamp
Recording™ Max. number of records: 60000 for software recording (with 6 %ages connected); up to 27000 (with 20 gages connected)
9 Output function: Direct output to Excel, CSV file output (compatible with MeasurLink®)
Recording trigger: key, timer, external TRG

3 Input: TRG for recoderding (HOLD)
Input/output Output: Total tolerance judgment result
DOS/V compatible PC environment

System environment CPU: Pentium4 2 GHz or more, Memory: 2 GB or more, Hard disk: 2 GB or more free space
0S: Windows 7 (32 bit/64 bit), Windows 8.1 (32 bit/64 bit), Windows 10 (64 bit)

Tolerance
judgment

Functions

*1 If the PC is not equipped with an RS-232C port, please contact the nearest Mitutoyo sales office/service center.
*2 Display cycle and the maximum number of records differ depending on the environment (specification of PC, number of connected gages, display format and communication setting).

*3 With use of the I/ cable (accessory). When an /0 cable is not used, the I/0 connector of connector of the counter alternatively functions.
(Refer to the user's manual of the counter in use.)
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Linear Gage Accessories (Optional)

Optional gage head accessories

B Various Contact Points/Extension Rods (Interchangeable dial indicator contact points are also available.)

o All threads of interchangeable contact points are M2.5 (P=0.45) X5 mm.

« If any contact point is replaced with another, firmly attach it so that it cannot become loosened during use. (Recommended tightening torque=50 N + cm)

* A carbide contact point is particularly good at resisting to abrasion.

H 23 mm Ball Points Unit: mm
Standard contact point.
Without groove L
r—’\
Sa3
Material . . .
L (mm) ‘ Carbide Carbide ‘ Plastic
7.3 Order No. 901312 120047 901994
14 Order No. 21JAA225 — —
15 Order No. 120049 120051 —
17 Order No. 21JAA224 — —
20 Order No. 137391 137392 —
22 Order No. 21JAA226 — —
25 Order No. 120053 120055 —
30 Order No. 21AAA252 21AAA253 —
Unit: mm

M Flat Points

Convenient to use if the feature to be measured is convex.

g ]

(Flatness: 3 pm) —

(Flatness: 5 um)

L | Order No. D | Order No.

8 131365 10 101117

10 | 21AAA340 15 21AAA341
20 21AAA342
25 21AAA343
30 21AAA344

If perpendicularity to the stem and parallelism with the reference plane are
required using a flat contact point, extra adjustment in conjunction with the linear
gage is necessary. Consult with Mitutoyo as a custom-made option.

A

Unit: mm
Material: Hardened steel

M Shell Type Points

Contact point with a large radius. Optimal for use on flat surfaces.

Order No.
5 101386
10 101118
15 137393
5 25 20 101387
25 101388
30 | 21AAA254

. Unit: mm
H Ball Points Material: Hardened steel
Convenient to measure a depressed feature on a workpiece.
L‘ SoD |[Spherical tip materiall  Order No.
—.— 1 . 21AAA349
g 15 Carbide 21AAA350
| 1.8 Hardened steel 101122
SeD 2.5 . 21AAA351
4 Carbide 21AAA352
. . Unit: mm
[ | Spherlcal Points Material: Hardened steel
L
] D | 055 | o8 | 010
SR 5 5 7
o L 3 5 5
s ;‘ Order No. 111460 125258 101119
/SR
Unit: mm

M Flat Points (Carbide)

Flatness: 3 ym

L Material: Carbide

oD
od

L 23

[ od | D | L |Flatness| Order No. | o g%[ﬁ
43152 5 120041 S
65| 7 3pm | 120042
9.5 1105 120043 odo | od | oD | OrderNo.
15 117 | 21AAA345

10 3 164 7 | 137255
20 [ 22 sum 21AAA346 45 8 | 9 | 137399
25 [ 27 MM 721AAA347 :
30 | 32 21AAA348 (Flatness: 3 um)

If perpendicularity to the stem and parallelism with the reference plane are
required using a flat contact point, extra adjustment in conjunction with the linear
gage is necessary. Consult with Mitutoyo as a custom-made option.

A

Unit: mm
Material: Carbide
(spherical tip surface only)

B Spherical Points (Carbide)

| 952 | 075 | o105

L
17
_L SR 5 7 10

5  [OrderNo.| 120058 — —
kS :D 10 |Order No. — 120059 | 120060
SR

oD

Note: Diameter d is available up
to @40 as a custom order.
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Linear Gage Accessories (Optional)

Unit: mm
Material: Hardened steel

H Needle Points

Unit: mm
Material: Hardened steel

M Conical Points

Suitable for probing the bottom of a groove or hole.

P S—
——
|

o5

SR04 (0.2) ( )for 137413

Note: Contact Mitutoyo to inquire about specifications such as tip SR: 0.2 or more and £ : up to 40.

Order No. \ ) [ L
101121 1 15
137413 13 17

21AAA255 21 25

21AAA256 31 35

Unit: mm
Material: Carbide

H Needle Points (Carbide)

Used for positioning the measurement point. Since it can damage a workpiece
easily, it is not suitable for use on soft materials.

Tip angle: 60° Tip angle: 90°
peng 10 5

—L— ~—
g Q:@zmmo 8 @B 101385
5

Unit: mm
Material: Carbide

H 90°Conical Points (Carbide)

Suitable for probing the bottom of a groove or hole.

120057 120068

Note: Angles other than 90° are
available as a custom order.

Unit: mm
Material: Carbide

M Knife Edge Point (Carbide)

2 7 i
+ _
el g
] 1
p — ¢ 3 | 5 | 8 | 10 | 13
0.45 | Order No. | 120066 |21AAA329]  — - -
g1 | OrderNo. | 120065 |21AAA330[21AAA331[21AAA332] —
215 | OrderNo, — [21AAA335] —  |21AAA336] 120064
22 | Order No. — — 137257 — —
p —— 2 18 | 20 | 28 | 4
g1 | Order No. - 21AAA333 — 21AAA334
215 | OrderNo, —  [21AAA337] —  [21AAA338
g2 | OrderNo |21AAA257] —  |21AAA258]21AAA339

Note: A different specification is available as a custom order.

Unit: mm
Material: Carbide

M Blade Points (Carbide)

Suitable for measuring narrow groove diameter, etc.

120067 ,
Note: Diameter D more than 20.5 and length/

between 5 and 40 are available as a custom order.

Unit: mm
Material: Stainless steel

M Extension Rods

Convenient for cylinder measurement, etc.

+

) H 04 | 06 | 1
@2 Order No. 120061 120062 —
o4 | OrderNo. | — \ — | 120063

A If perpendicularity to the stem, parallelism with the reference plane, and
different contact point orientation are required using a blade contact
point, extra adjustment in conjunction with the linear gage is necessary.
Consult with Mitutoyo as a custom-made option.

25.2

‘W@W : [}

L A

L \ Order No. L \ Order No.
10 303611 55 21AAA259G
15 21AAA259A 60 304146
20 303612 65 21AAA259H
25 21AAA259B 70 21AAA259)
30 303613 75 21AAA259L
35 21AAA259C 80 21AAA259M
40 21AAA259D 90 304147
45 21AAA259E 100 303614
50 21AAA259F

H Roller Points

Unit: mm

— Hexagon nut .
‘ % Roller part material: Hardened steel

o ! Roller run-out: 10 ym
N |
< A | A di i< avai
NS Note 1: A different gD éS available
0 [R5 asacustomorder.
Lo ‘539 Note 2: A high-accuracy type with a
10 roller run-out of 5 pm is available.

(Custom-made option)
901954
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Quick Guide to Precision Measuring Instruments

Quick Guide to Precision Measuring Instruments

Gage Head

M Plain Stem

The plain stem has the advantage of wider application and slight positional adjustment in the axial
direction on final installation, although it does requires a split-fixture clamping arrangement or adhesive fixing.

However, take care so as not to exert excessive force on the stem.

B Measuring Force

5
=il

Plain stem

This is the force exerted on a workpiece during measurement by the contact point of a linear gage head, at its stroke end, expressed in newtons.

B Comparative Measurement

A measurement method where a workpiece dimension is found by measuring the difference in size between the workpiece and a master gage representing the

nominal workpiece dimension.

M Ingress Protection Code

B Precautions in Mounting a Gage Head

Pro(toeétemn ‘ Type ‘ Level ‘ Description
Protection against . :
contact with the human | 6: Dust tight Protection from dust ingress

P66 |body and foreiqn objects Complete protection against contact

Protects against
exposure fo water type
Protection against
contact with the human |6: Dust tight

6: Water-resistant | Water jets directed against the enclosure from
any direction shall have no harmful effects.

Protection from dust ingress
Complete protection against contact

body and foreign objects

IFey Protection against the effects of
Protects against |72 IMMersion- | i\ orcion iry water between 1 cm
exposure to water protection | 543 1 for 30 minutes

Protection against entry of oil
droplets or splashes from all

IPCICIG |Oil-proof - rople
directions.

B Precautions in Mounting LGH Series

¢ Insert the stem of the gage into the mounting clamp of a measuring unit
or a stand and tighten the clamp screw.

¢ Notice that excessively tightening the stem can cause problems with
spindle operation.

¢ Never use a mounting method in which the stem is clamped by direct
contact with a screw.

* Never mount a linear gage by any part other than the stem.

* Mount the gage head so that it is in line with the intended direction of
measurement. Mounting the head at an angle to this direction will cause
an error in measurement.

¢ Exercise care so as not to exert a force on the gage through the cable.

To fix the LGH Series, insert the stem into the dedicated stand or fixture.
Recommended hole diameter on the fixing side: 15 mm +0.034/+0.014

Stem  Clamp screw

Stem  Clamp screw

* Machine the clamping hole so that its axis is parallel with the measuring direction. Mounting the gage at an angle will cause a measuring error.
¢ When fixing the LGH Series, do not clamp the stem too tightly. Over-tightening the stem may impair the sliding ability of the spindle.
o [f measurement is performed while moving the LGH Series, mount it so that the cable will not be strained and no undue force will be exerted on the gage head.
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Quick Guide to Precision Measuring Instruments

Counter

M Zero-setting

M Tolerance Setting

The display value can be set to 0 (zero) at any position of the spindle.

0.000
0.000 0.000

Note: Perform the zero-setting beyond 0.2 mm stroke from the rest position.
This puts the spindle in the guaranteed accuracy region.

B Presetting

Any numeric value can be set on the display unit for starting the count from

this value.
%ﬁ 1234 % 123.456

Note: Perform the zero-setting beyond 0.2 mm stroke from the rest position.
This puts the spindle in the guaranteed accuracy region.

M Direction Changeover

Tolerance limits can be set in various display units for automatically indicating
if a measurement falls within those limits.

B Open-collector Output

An external load, such as a relay or a logic circuit, can be driven from the
collector output of an internal transistor which is itself controlled by a
Tolerance Judgment result, etc.

M Digimatic Code

A communication protocol for connecting the output of measuring tools with
various Mitutoyo data processing units. This allows output connection to a
Digimatic Mini-processor DP-1VA LOGGER for performing various statistical
calculations and creating histograms, etc.

l BCD Output

A system for outputting data in binary-coded decimal notation.

M RS-232C Output

The measuring direction of the gage spindle can be set to either plus (+) or
minus (-) of count.

Datum plane

H MAX, MIN, TIR Settings

The display unit can hold the maximum (MAX) and minimum (MIN) values,
and the run out value (TIR) during measurement.

b o

A serial communication interface in which data can be transmitted
bi-directionally under the EIA Standards. For the transmission procedure,
refer to the specifications of each measuring instrument.

M CC-Link

An abbreviation of Control & Communication Link, the new open field
network developed by Mitsubishi Electric Corporation. It is a high-speed field
network that allows for control and communication at the same time.
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Before using the gage head

Avoid installing the gage in locations where:

* The gage will be exposed to direct sunlight, or where the ambient * The gage would be subject to corrosive gas, or * The gage may come in contact with
temperature may drop below 0 °C or exceed 50 °C*. where combustible materials are placed nearby. splashed water, oil or chemicals. (The gage
¢ The relative humidity may drop below 20% RH or exceed 80% RH, e The gage is subject to air containing significant system components are not designed for
or where a sudden change in temperature may cause condensation. amounts of dust, salt or iron powder. protection against water, oil or chemical
* The gage is subject to direct vibration or shock. attack, except for the gage unit.)

* Electronic noise is likely to affect the gage.

Our Linear gage Series products conform to the EMC Directive Power supply to the display unit

and the UK's Electromagnetic Compatibility Regulations. * If a generic switching regulator is used, provide grounding via the frame's

o . L o ground terminal or ground terminal of the power supply.
* EMC Directive/Electromagnetic Compatibility Regulations: EN61326-1 « If a malfunction occurs due to superimposed noise on the power-supply fine,

Preventin g electrical interference use a DC-regulated power supply that incorporates an isolation transformer.

¢ Bundling the sensor cable with high-voltage lines or power lines may cause the
gage to malfunction. The sensor cable run should be completely separate. About grounding

¢ Avoid sharing the frame ground (F.G.) terminal of this unit with the high-
power line groundingbut separately connect it to Class 3 Grounding.

Handling precautions

* This product is a precision measuring instrument. Avoid dropping or otherwise subjecting it to impact.

* The spindle of the gage head is connected to the body via a spring. Be careful not to pull the spindle in the extending direction or rotate it with force. Doing so may
cause permanent distortion and damage to the spring.

* The gage is shipped with a standard contact point (901312) installed on the spindle. This contact point can be replaced with a different type that best suits the shape of
the workpiece feature to be measured. (See page 1-64, 1-65, 1-68.)
When installing or removing a contact point, locate the key wrench provided in the wrench groove in order to keep the spindle from rotating. Then grip the contact point with
pliers to install or remove it. When gripping the contact point with pliers, insert a piece of felt or other soft packing between the jaws and the point to protect it from damage.

* Do not use both ends of the stroke as an origin (zero) point.

Precautions in mounting a Linear gage

The following illustrate important points to which customers should pay attention. Refer to these when using gage heads and counters.

Replacing the contact point

"& The contact point is interchangeable according to the application. When installing or removing a contact

point, locate the key wrench provided in the wrench groove in order to keep the spindle from rotating.
Then grip the contact point with pliers to install or remove it. When gripping the contact point with pliers,
insert a piece of felt or other soft packing between the jaws and the point to protect it from damage.

(@Rotate a plier

[How to install/remove the contact point]

LG100/LG200 Series

Mounting the thrust stem If the thrust stem is retrofitted, the gage can be fixed more steadily and easily only by drilling a 9.5 hole
on a plate with a thickness of about 10 mm. To mount the thrust stem, fit the special wrench (optional)
in the wrench groove in the middle of the main unit, and then fasten the clamp nut with the standard-
supplied wrench while holding the knurled part by hand. Take care not to hold the cable receptacle on the
main unit, otherwise the gage may be damaged due to torque caused by twisting.

& Refer to page 1-25, 1-26.
>
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Mitutoyo

Quick Guide to Precision Measuring Instruments

Precautions in mounting a Linear gage

Applies to all linear gages

Mounting the gage head

¢ Insert the stem of the gage into the mounting clamp of a measuring unit or a stand and tighten the clamp screw.
* Notice that excessively tightening the stem can cause problems with spindle operation.
o Never use a mounting method in which the stem is clamped by direct contact with a screw.

* Never mount a linear gage by any part other than the stem.
* Mount the gage head so that it is in line with the intended direction of measurement. Mounting the head at an angle to this direction will cause an error in measurement.

o Exercise care so as not to exert a force on the gage through the cable.

Examples of the plain-stem mount

¢ The recommended clamping torque is 0.4 to 0.5 Nm. Over-tightening the stem clamp will prevent smooth movement of the spindle.
Ensure the spindle can move freely after clamping.

20 15(9) Unit: mm

Example 1 Unit: mm Example 2 )
Slit set at 90 degrees

s 16 15 7(95) W to setscrew !
B |l B = 2|

A-5)

i | e
G A |-
ivd jgﬁ eh 7%1 e gz ‘f\
: \ =

30

A—A'section
15(9) M4x0.7

M4x0.7 ey O e |
o/ A—AseCtion /64,5, 67.5 depth 4.4 q
@8H10%: -

+0.020
+0.005

=
210 Bois
08

About dust/water protection

o All the protective structures of the fine linier gages are equivalent to IP54 (DIN 40050-1/IEC529 standard).

* The preamplifiers and counters are not designed to be dust-or water-proof. Install them in places where they will not come into direct contact with dust, water or oil.

¢ \When an extension cable is used, seal the preamplifier connection and connectors completely, making sure no portion is left exposed.

o If the cable cover is damaged, water or other liquids may enter the gage due to capillary effect, causing gage failure. If the cable cover becomes damaged it should be
repaired or replaced immediately.

* Handle the gage with due caution to make sure that the rubber boot will not be damaged by scuffing, etc. If the rubber boot is damaged, the gage can no longer be

protected from dust or water ingress. When damage is found, repair or replace the boots immediately.

¢ The rubber material used for the boots and seals does not provide complete protection against coolants and chemicals, which are becoming increasingly complex in
composition. If rubber parts are found to have deteriorated significantly, contact your nearest Mitutoyo office.

* The gage must not be disassembled, since it will break the seals of various components. Never attempt to disassemble the gage. Doing so will prevent the gage from

functioning to its original specifications.




Mitutoyo

LGH Type

Mounting the gage
A LGH can be mounted by inserting its stem in the mounting hole of a dedicated stand or other equipment.

Recommended mounting . Stem  Screw Stem Screw
. e . 0.024
hole diameter in fixture: 15 mm  +0.006 | |

Fixture Fixture

* The mounting hole shall be machined parallel with the direction of measurement. Cosine-effect measurement error will occur if the gage is misaligned with this direction.
o Excessive force in tightening the stem will affect smooth spindle motion and should be avoided.
* In applications where a LGH is subject to movement, ensure that the mounting is designed to avoid the cable being dragged when in motion.

Precautions for measurement:

* To help ensure accuracy, allow 30 minutes warm-up time for the system after powering ON.

* Allow sufficient time for temperature stabilization for both the gage and workpieces to be measured.

* Thoroughly clean the contact point and all surfaces to be measured before measurement to avoid accuracy degradation due to dust or grease.

* Be aware of possible overspeed errors if the contact point is allowed to drop significantly from surface to surface on the workpiece. Appropriate measuring procedures
should always be used with due consideration for the part features.
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Applications

Precision Parts Manufacturing

Semiconductor parts molding

Reflow/Inspection
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ing/Inspection

@ Roll gap measurement @ PCB thickness measurement
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Product manufacturing

@ Chip parallelism measurement @ Seating check

é

Parallelism measurement
of copying machine parts
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Applications

Automobile Manufacturing Process

Contact Sensor

e

Wes o

@ Cam-lift measurement @ Brake disk multipoint measurement

@ Flatness measurement @ Workpiece height detection

<
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Machine device tool @ Workpiece discrimination
length measurement
|

LS |

@ Workpiece runout measurement 0 Inspection fixture

ﬂ .
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Digimatic Indicator
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ABSOLUTE Digimatic Indicator ID-SX2
SERIES 543

* Cost-effective oriented design
ID-SX2 indicators come with the minimum of functionality for ease of use. There is a choice of models in the lineup allowing

selection of 0.01 mm, 0.001 mm or inch-based measurement resolutions.

* |P53 dust/water protection level
The models listed below also provide IP53 dust/water protection level specifications: 543-794(B)-10, 543-795(B)-10 and 543-796(B)-10

* The ABS (absolute) scale restores the last origin position* automatically when the indicator is turned on, and realizes high
reliability by eliminating over-speed errors.
* Equipped with a data output port that enables incorporation into measurement networking and statistical process control

systems.
* Refer to “Origin Setting of Digimatic Indicators” on page 2-29.
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543-794-10

543-790-10

543-781-10

For details of each mark, see Intro page 13.
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Data Management Software by Mitutoyo
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IP53 dust/water protection level*

Level 5: Dust protection
While complete protection against intrusion of dust is not provided, protection is adequate to prevent dust intrusion in amounts that
would inhibit the prescribed operations and safety of the electronic equipment.

Level 3: Protection against spraying water
The product suffers no harmful effects when subjected to water sprayed at an angle of up to 60° on both sides.

For details on the dust/water protection level test conditions, refer to I[EC 60529: 2001 and JIS C 0920: 2003.

* |P code is the degree of protection against the intrusion of solid foreign objects and water. Mitutoyo offers a lineup of coolant proof, ID-N/B indicators that
have excellent resistance to oil, water and dust and so are suitable for use in environments that include splashing cutting fluid. (Refer to page ID-N/B for

details.)

‘ Refer to "Optional accessories" on page 2-30. ‘
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Resolution
(mm)

Range

Order No.
(mm)

MPEg*2

Maximum permissible error*' (mm)
Repeatability

Hysteresis
MPEH

MPEr

Measuring
force MPL
N)

Dust/Water
protection
level**

Battery life*® et mass

543-790-10 With lug | Approx. 18,000 hours
543-790B-10 0,001 0.003 0,002 0,002 1.5 orless Flat | (Continuous use) (P2
543-794-10 ‘ : : : 95 or lass With lug | Approx. 5years | 155 P53
543-794B-10 127 ' Flat (Normal use) 155
543-781-10 : With lug | Approx. 20,000 hours 150
(Continuous use)
SRR 001 0.02 0.02 0.01 150rless | g | aonrox Syears | 140 P42
(Normal use)
Inch/Metric

Order No. Range Resolution

Maximum permissible error’

MPEE*?

Hysteresis
MPEH

Repeatability

MPEr

Measuring
force MPL
(N)

Back type

Dust/Water
protection
level**

Net mass

Battery life*3 )

543-791-10 With lug 150
543-791B-10 0.00005 in Flat 140
543-792-10 /0.001 mm With lug 165
543-792B-10| 1.5 or less Flat Apprﬁ)(;ljr S8,000 140 1P42
543-793-10 0.0001in | +0.0001in 0.0001 in 0.0001 in With lug (@S ) 165
543-793B-10, /0.001mm | /0.003 mm | /0.002 mm | /0.002 mm Flat A 5 140
543-795-10 | 05in/ With lug m”ox' | Yea)“ 155
543-7958-10] 12.7mm | 0.00005 in 25 or fess |t ormat use) - ™55 -
543-796-10 /0.001 mm ' With lug 155
543-796B-10, Flat 155
543-782-10 With lug | Approx. 20,000 hours | 150
0.0005in | +0.0010in | 0.0010in 0.0005 in 15 or less Flat | (Continuoususe) | 140 P42
/0.01mm | /0.02mm | /0.02 mm /0.01 mm ' With lug AFprox. 5years | 165
Flat Normal use) 140
1S0/JIS Unit: mm
Type 199 20
This button is only on
the following models x
543-791(B)-10, = \
543-795(B)-10 and |
543-782(B)-10
Ball contact (@3)
901312
(threaded: M2.5x0.45)
76
IP53 model
ASME/ANSI/AGD 2043 078 _ 3/4 Unit: in
Type
N Il - %
a N\
EI S 14
m. ] 0 -
S iU i S
3
o 3 <
§ D J Ball contact (#0.12)
20.19 21BZB005
(thread: No. 4-48UNF)

0.52

0.79

Oﬂ‘

L

IP53 model

30

*1 These values apply at 20 °C.

*2 Error of indication for the total measuring range

*3 The battery life varies, depending on the number of times
a Digimatic indicator is used as well as the way it is used.
The values listed above are approximations.

*4 This is only valid when the data socket cover is in place.
Does not apply if the cover is removed, a lifting accessory
is attached, or a connecting cable is attached.

Note: Regarding origin setting, refer to “Origin Setting of

Digimatic Indicators” on page 2-29.

Technical data

¢ Display: 6-digit LCD, sign

¢ Usable orientation: All

* Scale type: ABSOLUTE electrostatic linear
encoder

¢ Battery: SR44 (1 pc.), 938882 for initial
operational checks (standard accessory)

* Maximum response speed: Unlimited (except
for scanning measurement)

Functions

* QOrigin set (Zero-setting)

* Measuring direction switching

¢ Data output

* Low battery voltage alarm display
¢ Error alarm display

Refer to "Optional accessories" on page 2-30. ‘
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ABSOLUTE Digimatic Indicator ID-CNX
SERIES 543 — Standard Type

* Supports bidirectional communication between the ID-C and the computer, enabling data output to a computer and setting

of various functions of ID-C from a computer.

* The ABS (absolute) scale restores the last origin position* automatically when the indicator is turned on, and realizes high
reliability by eliminating over-speed errors.

* Tolerance judgment can be performed by setting upper and lower tolerance limits.
The judgment result (GO/NO-GO) can be displayed in full-size characters.

* An analog bar indicator has been integrated to make upper/lower limit and turnover point reading more comfortable.

* Battery life of approx. 2.5 years under normal use has been achieved with only one battery.

* Equipped with a data output port that enables incorporation into measurement networking and statistical process control

systems.
* Refer to “Origin Setting of Digimatic Indicators” on page 2-29.
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Measuring range
50.8 mm
543-730B

Measuring range
254 mm
543-720B

Measuring range : Low measuring
12.7 mm force model

543-700B 543-705B

For details of each mark, see Intro page 13.
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‘ Refer to "Optional accessories" on page 2-31.
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Large LCD Calibration schedule warning
A large LCD with an analog bar graph to improve the readability of Anicon is displayed on the LCD to notify the user of the set
measurement values. calibration schedule. This function facilitates the proper precision

management of the measuring instrument.

Notification icon

Three |arge buttons The calibration schedule warning icon starts blinking at a set
time (e.g. 1 week before the calibration date) before the limit.
The ease Of use has been greatly enhanced thanks to these three If the limit is exceeded, the entire screen starts bllnklng to notify
. the user.
large buttons. The user can freely set any frequently used function
to the buttons. 330° rotary display
.Eggegj?;ﬁi“ The display can be rotated 330°, allowing use at a position where
(when connected to an you can easily read the measurement value.
exterr;]al‘gewce)
* Data ho

(when no external device

o,
is connected) 33"9;"-% 33"0“

Switches between the ABS y
. Parame‘;er setting _mode (preset) and INC (zeroset) 'h \
Count direction switching, tolerance measurement modes |
judgment setting, resolution switching, scale I
factor setting, and function lock setting
¢ inch/mm conversion
(inch/mm type)

Specifications

[ Metric I

[11S0/01S type  [J ASME/ANSI/AGD type

Order No. . Maximum permissible error MPE*" (mm) . Net mass (g)
. Resolution Measuring force
Range (mm)

. Hysteresis  Repeatability i
*3 MPL (N K
(mm) MPEe MPEn MPER (N) w/lug  Flat back

w/lug Flat back

543-700 | 543-700B 1.5 or less
543-705 | 543705872| 27 Oggffg& 0.003 0002 0000 0.4100.7 170 160
— 5437208 | 254 | 000170 : ' 1.8 0r less — 195
— 5437308 508 | (selectable) ™58 2.30r less — 260
543710 | 5437108 | 0.90rless | 170 160
543-715"2 | 5437158 ; oo 0.02 002 001 021005 165 155
— 543-7258 | 254 : : : 1.8 or less — 190
5437358 | 50.8 0.04 23 0rless — 245

*1 These values apply at 20 °C.
*2 Low measuring force
*3 Error of indication for the total measuring range

[ inch/ Metric I

[o] [T\ [ Maximum permissible error MPE*' Net mass (g)

Range Resolution sy Repeatabilit Measuring force
3 ysteresis  Repeatability MPLIN '
MPEe MPEn MPER ( w/lug  Flat back

w/lug Flat back

543-701 543-701B 0.00002/ 1.5 or less 175 165
543-702 543-702B 0.5in/ | 0.00005/ 1.5 or less 195 165
543-706*° 543-706B*> | 12.7 mm | 0.0001/ +0.00012 in 0.4100.7 170 160
543-707*? 543-707B*? 0.0005 in /0.003 mm | 0.00008in | 0.00008 in 0.4100.7 190 160
= 543-721B 1in/ 0.0005/ /0.002 mm | /0.002 mm 1.8 or less = 195
— 543-722B 25.4mm | 0.001/ 1.8 or less = 195
= 543-731B 2in/ 0.01 mm +0.0002 in 2.3 or less = 260
— 543-732B | 50.8 mm | (selectable) | /0,005 mm 2.3 or less — 260
543-711 543-711B 0.9 or less 170 160
543-712 543-712B 0.5in/ 0.9 or less 190 160
543-716*? 543-716B*? | 12.7 mm +0.001 in 0.2t00.5 165 155
543-717*? 543-717B*2 0.0005in/ | /0.02mm | 0.001in 0.0005 in 0.2100.5 185 155
— 543-726B 1in/ 0.01 mm /0.02 mm /0.01 mm 1.8 or less — 190
— 543-727B 25.4 mm 1.8 or less — 190
— 543-736B 2in/ +0.0015 in 2.3 or less — 245
— 543-737B 50.8 mm /0.04 mm 2.3 or less = 245

*1 These values apply at 20 °C.
*2 Low measuring force
*3 Error of indication for the total measuring range

Refer to "Optional accessories" on page 2-31. ‘
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12.7 mm range models

1S0/JIS Unit: mm ASME/ANSI/AGD Unit: in
Type Type

IS

S
~
=

a11.2 30,5 20 1.20 3/4

T.

50.1
1.97

} 1/4

C) 2 é IR C) - L
Q) Q| (S} IS
&
\—— %, \——) 3
<9 N\ i o T\ i
< < S| —
S a ~ o~ | _ 90.37550012 ‘
a = S
< L Ball contact (23) w48 | o Ball contact (60.12) 55 19 TIT.
2 e~ 901312 N ™~ 21BZB005
g AL D S P (threaded: M2.5x0.45) O (thread: No. 4-48UNF)
= B 76 11030
o
o
25.4 mm range models Unit: mm Unit: in
1S0/JIS ASME/ANSI/AGD
Type 332 11 Type 90.76 131,04

2.27

\
-4

-
=

o
§
o &
3 o
) 28 S0 B F 20.375 8002
Ea g |
3 It Ball contact (s3) 24.8 4 s 1|1 Ball contact (20.12) 20.19
9 ~ 901312 e - 21BZB005
o~ (threaded: M2.5x0.45) < (thread: No. 4-48UNF)
T T

Note: Products with an Order No. suffixed "B" have a plain back, and other models have a center-lug back.

‘ Refer to "Optional accessories" on page 2-31.
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Ns=2

50.8 mm range models Unit: mm Unit: in
1SO/JIS ASME/ANSI/AGD
Type Type
5192 332 1 00.76 131 043
) Bl () |E
\\;:/_/ ° \\;Q/J 8

97.3
3.74

110.6
4.32

I

28 S8 ] 20.375 30012
Ball contact (23) 24.8 i Ball contact (20.12) 20.19
901312 21BZB005
- (threaded: M2.5x0.45) < (thread: No. 4-48UNF)
-
t

1

19.5
0.68

52
65.3

2.05
262

1

Note: Products with an Order No. suffixed "B" have a plain back, and other models have a center-lug back.

Technical data

¢ Display: 7-digit LCD, sign, and analog bar Approx. 2.5 years under normal use.

o Battery: CR2032 (1 pc.) for initial operational checks (standard accessory) Note: Depends on use of the indicator. The above values are reference values.

¢ Battery life: Approx. 2,700 hours of continuous use. * Maximum response speed: Unlimited (except for scanning measurement)
Functions

o Peak detection (MAX/MIN) * Function Lock

* Runout range measurement (MAX - MIN) ¢ Calibration schedule warning

o Zero-setting (INC system) ¢ Auto power ON/OFF

o Presetting (ABS system) * Data output

* Measuring direction switching * Display value holding

¢ Tolerance judgment (when no external device is connected)

¢ Resolution switching * 330° rotary display
(For 0.0005 mm or 0.00002 inch resolution type) * Low battery/voltage alarm display

¢ Simple calculation: f(x) =Ax o Error alarm display

Spindle orientation for measurement

¢ Standard models with measuring range 12.7 mm: Usable in all orientations. spindle spring (optional) is required.
 Models with measuring range 25.4 or 50.8 mm: * Low measuring force model: See "Setting measuring force on low measuring
Usable between the contact point pointing downward and spindle in force models” below.

horizontal orientation. To use the contact point pointing upward, the auxiliary

Setting measuring force on low measuring force models

* The measuring force of models with low measuring force can be set by combining standard accessory springs and weights.

543-715(B)/716(B)/717(B) 543-705(B)/706(B)/707(B)
Spindle o Weight ~ Maximum measuring Spindle il Weight ~ Maximum measuring
orientation pring (@pproximately 0.1 N) force (N) orientation pring (approximately 0.1 N) force (N)
Yes Yes 0.5 or less Yes Yes 0.7 or less
Pointing vertically | Yes No 0.4 or less Pointing vertically | Yes No 0.6 0r less
downward No Yes 0.3 or less downward No Yes 0.4 or less
No No 0.2 or less No No Not guaranteed
Horizontal | Yes No 0.3 orless Note: Operation usiné; configurations other than shown above is
Note: Operation usin(? configurations other than shown above is not guaranteed.
not guaranteed.

Refer to "Optional accessories" on page 2-31. ‘

2-6




Mitutoyo

ABSOLUTE Digimatic Indicator ID-N/B
SERIES 543 — with Dust/Water
Protection Conforming to IP66

* The ABS (absolute) scale restores the last origin position* automatically when the indicator is turned on, and realizes high

reliability by eliminating over-speed errors.
* Rated to IP66: can be used satisfactorily even in adverse environments where the indicator is subject to splashing by cutting

fluid or coolant.

¢ Slim body design (body width: only 35 mm) is advantageous in multipoint measurement situations where space is restricted.
The LCD readout can also be rotated 180° to allow reading from the most convenient direction.

* Succeeded in digitalization of the Back Plunger type widely used for dial indicators for 1D-B.
A5 mm-stroke plunger with a higher degree of accuracy has been implemented by adopting a direct reading scale for

plunger displacement.
* Tolerance judgment can be performed by setting upper and lower tolerance limits. The judgment result (GO/NO-GO) can be

displayed in full-size characters.
* Equipped with a data output port that enables incorporation into measurement networking and statistical process control

systems.
* Refer to “Origin Setting of Digimatic Indicators” on page 2-29. )
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Rated to IP66 water- and
dust-proofing standard and
oil resistance improved.

Body width 35 mm

543-575

66 @ LCD readout reversal function

¥
r ; "} Dust-and ; Dust- and For details of each mark, see Intro page 13.
Water- Water-
Protected Protected o™ ees € org)
. ® . ® ey @
TUVRheinland TUVRheinland 5 9%
C A ® ™ s %
CimL ‘ E MeasurLink [T ABSOLUTE = PRSPEcTioN -
2 _CERTIFICATE £
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Data Management Software by Mitutoyo
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IP66 dust/water protection level

Level 6: Dust-proof
No ingress of dust allowed.

Level 6: Protected against powerful water jets
Water projected in powerful jets against the enclosure from any direction shall have no harmful effects.

For details on the dust/water protection level test conditions, refer to IEC 60529: 2001 and JIS C 0920: 2003.

‘ Refer to "Optional accessories" on page 2-32. ‘
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Specifications

[ Metric IS [ 11S0/UIS type ] ASME/ANSI/AGD type
) Maximum permissible error (mm)

Order No. Range (mm) Resolution (mm) Hysteresis MPEs Repeatabilfty MPEs Measuring force MPL (N) Remarks
543-570 127 2.50r less Slim type
543-580 5.0 0.01 002 002 001 2.0 or less Back Plunger type
543-575 12.7 0.01/0.001 2.50r less Slim type

0.01/0.003 0.002 0.002
543-585 5.0 (selectable) J 2.0 or less Back Plunger type
Maximum permissible error
. ) ,

Order No. Range (in) Resolution Hysteresis MPEs Repeatabilty MPEs Measuring force MPL (N) Remarks
543-571 0.5 . . . ) 2.5 or less Slim type
543581 02 0.0005in/0.01 mm £0.001in/0.02 mm 0.0011in/0.02 mm 0.0005in/0.01 mm 2 00r s L
543-576 05 0.00005/0.0005 in 2.5 0r less slim type

0.001/0.01 mm +0.0001 in/0.003 mm 0.0001in/0.002 mm 0.0001in/0.002 mm
543-586 0.2 (selectable) 2.0 or less Back Plunger type
* Error of indication for the total measuring range
Note: One silver oxide button cell (SR44) for monitor included
Slim Type . o
Unit: mm Unit: in
ID-N ASME/ANSI/AGD
IS0/ 35 25 Type 138 0.98
Type 7.6 0.30
[
O
=
1 =
S ——] =
~ o Xo¥e) =
=
S =
O

Ball contact (23)

901312
(thread: M2.5x0.45)

2.03
1.50

053

Ball contact (20.12)

21BZB005
(thread: No. 4-48UNF)

Back plunger Type
ID-B ASME/ANSI/AGD
1S0/J1S Type
Type ~
’\_ LN
= — )
g | <
| Lo
\iﬁﬁl}
35 443 1.38 1.74
76 .
e}
~ =
oo odo
3 9 5 i
I
~ O
o)
o 288008 o 20.375 80012
— (a)
" S | in
Ol <F —|
< - = ==
= Ball contact (03) : Ball contact (20.12) B
o ‘ 901312 N 21BZB005
A (thread: M2.5x0.45) S (thread; No. 4-48UNF)

‘ Refer to "Optional accessories" on page 2-32. ‘
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Typical applications
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o Zero-setting (INC system) ¢ Data output

* Presetting (ABS system) ¢ Display value holding
(when no external device is connected)

* Low battery voltage alarm display

* Measuring direction switching
* Tolerance judgment
* | CD readout reversal o Error alarm display
* Resolution switching

(For 0.001 mm or 0.00005 in resolution type)

‘ Refer to "Optional accessories" on page 2-32.
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ABSOLUTE Digimatic Indicator ID-C
SERIES 543 — Peak-Value Hold Type

* Run-out/MAX-MIN Hold function enables GO/NG judgment*' for peak or difference values.

* Five buttons, status icons, and clear button indications allow for easy operation of a wide variety of functions.

¢ Wide LCD and new analog bar graph are now standard on all models.

* The ABS (absolute) scale restores the last origin position*? automatically when the indicator is turned on, and realizes high

reliability by eliminating over-speed errors.
* By using the parameter setup kit (optional) and the dedicated software, the functions and the parameters can be configured

using a computer.
* Equipped with a data output port that enables incorporation into measurement networking and statistical process control

systems.
*1 Tolerance judgment results cannot be output.
*2 Refer to “Origin Setting of Digimatic Indicators” on page 2-29.
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543-300-10

For details of each mark, see Intro page 13.
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‘ Refer to "Optional accessories" on page 2-33.
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Mitutoyo

Specifications

[ Metric I [ 11S0/1S type [ ASME/ANSI/AGD type
Order No. Range Battery life

Maximum permissible error (mm) Measuring force Net mass

Power supply

ion ( , S|

(w/lug, flat back) ~ (mm) Resolution (mm) MPEE*"  Hysteresis MPEx  Repeatability MPER MPL (N) (normal use)*>  (g)

543-300-10 0.001/ 180
— 127 0.01 0.003 0.002 0.002 1.50rless | CR2032x1pc. | Approx. 1 year

543-300B-10*° (selectable) 170

Inch/ Metric

*1 Error of indication for the total measuring

Order No. Resolution Maximum permissible error Measuring force P Battery life  Net mass
(w/lug, flat back) MPEe*!  Hysteresis MPEx  Repeatability MPEs MPL (N) PO (normal use)?  (g) range
543.301-10 0.00005/ 150 *2 Applies only if not connected to a data
| R EEUED | : processor. Battery life depends on use of

543-301B-10*> | 05in/ ool +0.00010in | 0.00010 in 0.000101in 170 the indicator. Use the above value as a
543:302-10 | 127 mm | o SO%00: | 0003 mm | /0,002 ram /0.002 mm 1:50rless | CRaB2x1pe. | Approx. Tyear o qide only.
543-302B-10*3 (selectable) 170 *3Flat back
1S0/JIS 28.6 20 Unit: mm
Type
ﬁ.
= é 2_—-\\ 2
A ) \{ S
S E
&
i NoRS i
<| 2 b
< T
g 288008
% 4.8 Ball contact (3)
v f 901312
) o Y—S i | (threaded: M2.5x0.45)
jaa) ~| ™M
™~
P 7.6
#;xE/ANS”AGD 1.13 3/4 Unit:in
5 ﬁﬂﬂ
E]:[ 1/4
5 I MNE e
~ ~
Q| S
&
&
Ny O O il &
8 = )
o~
A
= 30.37580012
20.19
= Ball contact (20.12)
= 5 ’—@ 21BZB005
=) o
(thread: No. 4-48UNF)
3[ | 0.30

Functions

o Peak detection (MAX/MIN) ¢ Simple calculation f(x) =Ax
* Runout (MAX - MIN) Hold * Analog bar resolution selection

Note: Peak detection * Key lock

1) Sampling rate: 50 readings/s
2) Capturing speed: 50 um/s (max.)
o Zeroset (INC system)
o Preset function (ABS system)
¢ Measuring direction switching
¢ Tolerance judgment (3 pairs of ABS, INC memory function)
¢ Resolution selection

* in/mm conversion (inch/mm type)
* Display hold (when no external device is connected)
¢ Data output

o External PC setting input

* Display rotation (330°)

* Low battery voltage alarm display
* Error alarm display

‘ Refer to "Optional accessories" on page 2-33. ‘
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ABSOLUTE Digimatic Indicator ID-C
SERIES 543 — Bore Gage Type

* Dedicated to inside measurement with minimum-value Hold and tolerance judgment functions*".
Use together with a Mitutoyo bore gage.

* Five buttons, status icons, and clear button indications allow for easy operation of a wide variety of functions.

¢ Wide LCD and new analog bar graph are now standard on all models.

¢ Can store up to three sets of master reference values and tolerances, alleviating the need for multiple settings to master gages.

* The ABS (absolute) scale restores the last origin position*? automatically when the indicator is turned on, and realizes high
reliability by eliminating over-speed errors.

* By using the parameter setup kit (optional) and the dedicated software, the functions and the parameters can be configured
using a computer.

* Equipped with a data output port that enables incorporation into measurement networking and statistical process control systems.

*1 Tolerance judgment results cannot be output.
*2 Refer to “Origin Setting of Digimatic Indicators” on page 2-29.
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For details of each mark, see Intro page 13.
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Typical application
The Bore Gage is optional.

.The ABSOLUTE Digimatic Bore Gage .............................................................................................

ABSOLUTE Digimatic Bore Gages, which integrate the display with a bore gage measuring unit, are also available.
Please contact your local Mitutoyo sales office.

‘ Refer to "Optional accessories" on page 2-34. ‘
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Specifications

| Metric I [JISO/UIS type  [_JASME/ANSI/AGD type
Order No Range Resolution Maximum permissible error (mm) Measuring ~ Power Battery life  Netmass
: (mm) (mm) MPEg*! Hysteresis MPEH ~ Repeatability MPEs  force MPL(N) supply ~(normal use)**  (g)
0.001/0.01 CR2032
543-310B-10 | 12.7 (selectable) 0.003 0.002 0.002 1.5 or less e, Approx. 1year | 170
Inch/Metric *1 Error of indication for the total measuring

Order No. Range Resolution

Maximum permissible error

Measuring ~ Power ~ Battery life  Netmass JEACM

MPEg*! R T T e e VTG R T (I *2 Applies only if not connected to a data
0.00005/0.0001/ processor. Battery life depends on use of the
543-311B-10 | . : r ; i i indicator. Use the above value as a guide
5in/ 0.0005 in, +0.00010'in 0.00010in 0.000101in 15 o less CR2032 Aoorox. 1vear | 170 9
543-3128-10 | 127mm | 0.001/00Tmm | /0.003mm | /0.002 mm /0.002 mm : x1pc. | APPIOX 1Y only.
(selectable) Note: Flat-back type only.

1S0/JIS 2109 286 Unit: mm
Type
| ]
- i
8 H
ol o
= 3
8
" O 0) O i
= 9 :
3
2 288009
24.8 Ball contact (3)
L\ fl-r 901312
™ = (threaded: M2.5x0.45)
o) ~| M
D ~
7.6
ASME/ANSI/AGD 20.43 Unit: in
Type ‘
> -
- O (@] 5
| 3 o
\ 3 S
< O O il
ol ™
S| < - U
o~
3 ! 20.37580012 I
o
@ 00.19
= Ball contact (20.12)
o~ ~
I fﬂ 21BZB005
‘ (thread: No. 4-48UNF)
g‘ | | 1030

Functions

¢ Minimum value detection
Note: Peak detection
1) Sampling rate: 50 readings/s
2) Capturing speed: 50 pym/s (max.)
* Preset (3 Preset values can be stored)
* Tolerance judgment (3 sets of upper and lower limits can be stored)
¢ Resolution selection
¢ Analog bar resolution selection

* Key lock
* Display hold (when no external device is connected)

* Data saving/calling (when no external device is connected)
¢ Data output

o External PC setting input

* Display rotation (330°)

* Low battery voltage alarm display
* Error alarm display

‘ Refer to "Optional accessories" on page 2-34. ‘
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ABSOLUTE Digimatic Indicator ID-C
SERIES 543 — Calculation Type

¢ Calculation function operates on spindle displacement.
Entering the appropriate formula factors for a fixture dedicated to the application enables direct measurement readout, thereby

eliminating any need for the conversion tables previously needed for those applications where fixtures are typically used.

* Five buttons, status icons, and clear button indications allow for easy operation of a wide variety of functions.

¢ Wide LCD and new analog bar graph are now standard on all models.

* The ABS (absolute) scale restores the last origin position* automatically when the indicator is turned on, and realizes high
reliability by eliminating over-speed errors.

* By using the parameter setup kit (optional) and the dedicated software, the functions and the parameters can be configured

using a computer.
* Equipped with a data output port that enables incorporation into measurement networking and statistical process control

systems.
* Refer to “Origin Setting of Digimatic Indicators” on page 2-29.
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For details of each mark, see Intro page 13.
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‘ Refer to "Optional accessories" on page 2-35.
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Mitutoyo

Specifications

[ Metric I [ 1IS0/JIS type ] ASME/ANSI/AGD type
Range Resolution Maximum permissible error*' (mm) Measuring force Battery e Net mass
Order No. (mm)  (electable) ~ MPEe*2  Hysteresis MPEx  Repeatability MPEr MPL (N) Power supply (normal use)** ~ (g)
543-340B-10 12.7 0.003 1.5 or less 170
543-590B-10 254 12 steps** ) 0.002 0.002 1.8 or less*? CR2032x1pc. | Approx. Tyear | 190
543-595B-10 50.8 0.006 2.3 or less*? 260
Inch/Metric
Resolution Maximum permissible error*" Measuring force . Battery life  Net mass
R Range (cclectable)  MPEe*2 Hysteresis MPE# ~ Repeatability MPEr MPL (N) Power supply (normal'use)** ~ (g)
543-341B-10 | 05in
54332810 | /127 mm ST 1.5or less 170
543-591B-10 | 1in 4| 70003mm | 00001 in 0.0001 in 3
543502810 | /254 mm 12 steps* 70,002 mm 10,002 mm 1.8 or less* CR2032x1pc. | Approx. Tyear | 190
543-596B-10 2in +0.00025 in 3
543-597B-10 | /50.8 mm /0.006 mm 230 less* 260

*1 Valid for resolution set to 0.001 mm/0.00005 in and coefficients A=1, B=0 and C=0.
*2 Error of indication for the total measuring range
*3 Applies for a spindle orientation between the spindle pointing vertically downward to the spindle horizontal.

*4 Applies only if not connected to a data processor. Battery life depends on use of the indicator. Use the above value as a guide only.

Note: Flat-back type only.

1S0/JIS
Type
2109
1
= o o
4 N0 0 O,
J3 O
£ 288009
o Nﬁ

28.6

]

959.4

=]

Unit: mm

=

054

Ball contact (23)

901312
(threaded: M2.5x0.45)

76

ASME/ANSI/AGD Unit: in
Type
20.43 1.13
L
i
2 (e} o It
3 -
S 9
22 N0 ° j
g 20.375 80012
-
P~ Ball contact (20.12)
3 5 qﬂ 21BZB005
< = (thread: No. 4-48UNF)
| | |o30

Functions

o Calculation f (x') =AX'+B+Cx"!

(x'=x+offset)

¢ Peak detection (MAX/MIN)
* Runout (MAX - MIN) Hold

Note: Peak detection

1) Sampling rate: 10 readings/s

2) Capturing speed: 10 pm/s (max.)
Settings can be changed to:
1) Sampling rate: 50 readings/s
2) Capturing speed: 50 pm/s (max.)
¢ Zero-setting (INC system)

o Preset (ABS system)
¢ Tolerance judgment

(3 pairs of ABS, INC memory function)
¢ Analog bar resolution selectable

¢ Key lock

* Display hold (when no external device is connected)
¢ Data output

o External PC setting input

* Display rotation (330°)

* Low battery voltage alarm display

o Error alarm display

* Resolution switching*

Resolution (mm) Resolution (in)

0.0002 | 0.005 | 0.1 0.00001{ 0.0002 | 0.005
0.0005 | 0.01 02 0.00002| 0.0005| 0.01
0.001 | 0.02 05 0.00005| 0.001 | 0.02
0.002 | 0.05 1 0.0001 |0.002 | 0.05

* Since the calculation resolution is one micrometer (0.001 mm), using sub-micrometer resolution
settings may result in the 4th-place digit being unreliable, particularly when B is set to a very low value
and C=0. It does not change at all with certain combinations of calculation coefficient (for example,
A=1, B=C=0). The 3rd-place digit representing micrometers (if displayed) is always reliable.

‘ Refer to "Optional accessories" on page 2-35. ‘
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Typical applications

Ball diameter Outside diameter Outside radius Countersink diameter

RO e St ol dlobyeet R=Inside radius of round R=Outside radius of

° object round object
£
(]
7]
S
= Fixture type*'
o
(Y
Contact point Cone Ball Cone —
2] 2L
Measuring method _ V’ \\\\\l\g” - B >< @E,l //;://
x: Spindle é%%%%é ﬁe“ < X 2, {////
i ) ~Nw, . /////‘ [ IR % %
displacement 7 ZQIA 7, /A//// > Yy o a U
Calculation D=Ax D=Ax+B H=Ax+B D=Ax R=AX R=Ax+B+Cx! R=A(x+d)}+B+C(x+d)"
6 6 0 siny 1 1 1
A —Ztan? —Ztan? —1 —2tan7 — 1_8,.”2 E —7 7
Coefficient
values w1 _tang r 1‘-1 ) d
3 0 ( cosg 2 ) (sing Ztanﬁ 0 0 T r T
2 2 2
L2 L? L2
C 0 0 0 0 0 5 -3 5
ol offset ; 0 0 0 0 0 0 0 d
(funcion ON/OFP (OFF) (OFF) (OFF) (OFF) (OF) (OFF) (OFF) (ON)
§ N4 \ § \ § § W \
ORIGIN-;gt position %\\§\\ \\§ § \%\% \§ %\\\\\&\\\\ § '\ ]
(x=0 position) W///////%////% %///% 7/////////////% W}}//?//L\y//’//}/}// >
%, 7
Displayed measurement
value at ORIGIN-set 0 Value of coefficient B 0 0 0 Err 30%2 Depends on value
position (Value displayed (Overflow error of Display value) of d
when x=0)

*1 A dedicated fixture for a workpiece can be made to order.
*2 The error is cleared when the measured value returns to the displayable range as a result of moving the spindle.

‘ Refer to "Optional accessories" on page 2-35.
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Mitutoyo

ABSOLUTE Digimatic Indicator ID-C
SERIES 543 — Signal Output Function Type

¢ Enables GO/NG judgment to be output to external equipment for a measurement result against the peak values set. Solid-
state switching provides high reliability by avoiding metallic switch contacts.

* The signal can be output to an external device such as a sequencer. The GO/NG judgment result is also indicated by the
green/red LED and the signs on LCD.

o A peak-detection function makes runout measurements easy.

* The ABS (absolute) scale restores the last origin position* automatically when the indicator is turned on, and realizes high
reliability by eliminating over-speed errors.

o Provided with a 4 m cable.

o External power supply required is 5-24 VDC/100 mA (max.).

* Dust-water protection level: IP54.
* Refer to “Origin Setting of Digimatic Indicators” on page 2-29.

For details of each mark, see Intro page 13.
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| Metric IS [ 11S0/)iS type ] ASME/ANSI/AGD type
Maximum permissible error (mm)

Hysteresis Repeatability
MPEH MPEr

Measuring force

MPL(N) Net mass (g)

Order No. Range (mm)  Resolution (mm)

MPEe*!

543-350-10 0.001/0.01
543-350B-10*2 ’ (selectable)

Inch/ Metric

2.5 or less

Maximum permissible error
Measuring force

Order No. Range Resolution 1 Hysteresis Repeatability Net mass (g)
MPEe* MPE MPEr ALY

_543-351-10 | 0.00005/0.0001/ 2%
543-351B-10*2 0.5in 0.0005n, +0.00010in 0.0001in 0.0001in 25 0rless 285
543-352-10 /127 mm | 0.001/0.01 mm /0.003 mm /0.002 mm /0.002 mm ' 295
543-3528-10* (selectable) 285

*1 Error of indication for the total measuring range

*2 Flat back

Note 1: LCD readout does not rotate.
Note 2: MAX/MIN holding: sample rate is 100 readings/s; max. rate of change of reading is 100 pmvs or less.
Note 3: Standard contact point: 901312 (ISO/JIS type), 21BZB005 (ANSI/AGD type)

‘ Refer to "Optional accessories" on page 2-36. ‘
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1S0/JIS Unit: mm ASME/ANSI/AGD Unit: in
Type Type

285 20 3/4

2109

20.43

=

T hn“zd\W
1.97

=

= = -

%
i

o 5 N
g il
> [ Ot 5 ] & ¢ o
g A S ke
3
g- [e]
R wn 0
< ~ < ©0.375-00012
& S
) contact 53) 2
Ball contact (23 3
iy 901312 o Ball contact (0.12)
™ (threaded: M2.5x0.45) = 21BZB005
Jaa) « (thread: No. 4-48UNF)
[ < U500

Functions

¢ Signal output * Measuring direction switching

(-NG/OK/+NG, N-ch open drain, logical invert is available) * Tolerance judgment (3 pairs of ABS, INC memory function)
¢ Remote control (peak start preset/zero-set) * Resolution switching
o Peak detection (MAX/MIN) ¢ Simple calculation: f(x) =Ax
¢ Runout range measurement (MAX - MIN) * Key lock
¢ Zero-setting (INC system) ¢ Calibration mode (Signal output in Digimatic code format)
¢ Presetting (ABS system) o Error alarm display

Output signals and LCD display

Wire -NG OK +NG ABS data composition error
Orange (-NG) | Low | High | High High
Green (OK) High | Low | High High
Brown (+ NG) | High | High | Low High
LED Red | Green| Red Red flashing
LCD 4 O » “x.xxE" indication

Note: Logical invert is available.

1/0 Specifications

Wire Signal 1/0 Description
Back | -V(GND) | — f;;?ﬁ;lted fominus ()
Red +V — | Power supply (5 to 24 VDC) rOutput ln_pL_Jt .............. Q
Orange -NG 0 |Tolerance judgment result ! ' _ | 51024 VDC
Green 0K 0 |output: Only the terminal = = i
corresponding to a judgment = eSS '
Brown +NG O |resultis set to the low level = ] s SR
Vellow PRESET_RECALL | External input terminal: If the I ' E
ZERO relevant terminal is set to the : External power V| E oo ok
low level, its signal becomes - Load voltage: 5 to 24 VDC , 7; . Switch, etc.
Blue PEAK_START | true. 0 Max. load current: 100 mA orless == -----=-=-------- 4
Shield FG — [Connected to GND (Earth) Input current: Max. 20 mA

Note: Measurement data cannot be output.

Refer to "Optional accessories" on page 2-36. ‘
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ABSOLUTE Digimatic Indicator ID-U
SERIES 575 — Slim and Economical Design

* General-purpose slim indicator with a measuring range of 25.4 mm and a resolution of 0.01 mm.

o Cost-effective and user-friendly type with basic functions.
* The ABS (absolute) scale restores the last origin position* automatically when the indicator is turned on, and realizes high

reliability by eliminating over-speed errors.
* Battery life: approx. 20,000 hours in continuous use.

o Easy-to-read large LCD readout with a character height of 8 mm.
* Equipped with a data output port that enables incorporation into measurement networking and statistical process control

systems.
* Refer to “Origin Setting of Digimatic Indicators” on page 2-29.

Contact Sensor

575-121

For details of each mark, see Intro page 13.
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‘ Refer to "Optional accessories" on page 2-37.
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Specifications

[ Metric I [ JI1S0/S type ] ASME/ANSI/AGD type

Maximum permissible error (mm)
Order No. Range (mm)  Resolution (mm) MPEE* Hysteresis Repeatability
MPEx MPEr
575-121 254 0.01 0.02 0.02 0.01 1.8 or less

Inch/Metric
Maximum permissible error

Order No. Range Resolution MPEc* Hysteresis Repeatability
‘ MPE# MPE

0.001 in/ 0.0005 in/
0.02 mm 0.01 mm

Measuring force
MPL (N)

Measuring force
MPL (N)

575-122 0.0005 in/
575-123 25.4 mm 0.01 mm

* Error of indication for the total measuring range

£0.001in/0.02
mm

1.8 or less

¢ Display: 5-digit LCD, sign
o Battery: SR44 (1 pc.), 938882 for initial operational checks (standard accessory)
* Battery life: Approx. 20,000 hours of continuous use.

Approx. 5 years under normal use.

Note: It varies depending on use frequency and method. Please take the values as rough indications.

o Lifting lever: 21EAA426 (standard accessory)

IS0/ IS LE! 38 Unit: mm ASME/ANSI/AGD 091 s Unit: in
Type =] Type -

= - =

N This button is only on 575-122 @

=
L]
°lICle

©)

180.3

8.12

40
157

90375302
=
s Ball contact (20.12) S
o n 21BZB005
Ball contact (23) - ©
901312 IR (thread: No. 4-48UNF) 4 2
(threaded: M2.5x0.45)
- =
2

Functions

¢ Origin set (Zero-setting) * Low battery voltage alarm display
 Measuring direction switching o Error alarm display
¢ Data output

Refer to "Optional accessories" on page 2-37. ‘
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Digimatic Indicator ID-H
SERIES 543 — High Accuracy and High Functionality Type

* A top-level digital indicator that supports high accuracy and multi-functional measurement.
* Take advantage of its high accuracy backed up by 0.0005 mm/0.00002 inch inch resolution,
remote control functionality via a handheld controller (or an RS-232C interface) and easy
runout measurements with the well-established analog bar display.
¢ With the optional remote controller, operations such as zero-setting and presetting can be
made without touching the indicator body, thereby avoiding disturbance to the set-up.
* An advanced, remote control system can be implemented with the built-in RS-232C interface
and a PC.
* Equipped with a data output port that enables incorporation into measurement networking Remote contoller (opiond)
and statistical process control systems.

—
o
wv
<
[+)]
(%]
-
=4
(0]
-
[=
(o]
o

543-561 1 543-563

Data Management Software by Mitutoyo
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» Functionality meets the needs of diverse measurement applications.
Tolerance judgment

0K NG Anao‘ bar dsla‘ Resolution swtchn‘

* Measuring maximum value, minimum value and runout (MAX - MIN)

Maximum value/minimum value Difference/runout
measurement measurement

‘ Refer to "Optional accessories" on page 2-38.

Example: Indicator traces between points <A> to <D>
Difference (or Total Runout) is displayed as
<A>. Dimensions <B> (maximum value) and
<C> (minimum value) can be retrieved from
memory with a simple key sequence or using
the remote control (optional).
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Specifications

| Metric IS [ J1S0/)IS type - [_TASME/ANSI/AGD type
; Maximum permissible error (mm) . )
Order No.*' R;:ES Re(s&l%t;on MPEE*2 HREES Repeatability Mea;ﬂul[r)\LnFNf)orce Net( m)ass
' : MPE MPER : 9
543-561 304 0.0005/ 0.0015 0.0015 2.0 or less 290
0.001 0.001
543-563 60.9 | (selectable) 0.0025 0.0025 2.5 or less 305
Inch/Metric
Maximum permissible error Measuring for Net
Order No.*' Range  Resolution Hysteresis Repeatability ea;ﬂu;[w(gN)orce Q(Ta“
MPE MPER 9
. 0.00002/ . !
12 +0.00006 in/ 0.00006 in/
543-562 0.00005/ 2.0 or less
/304 mm 0,007 in, 0.0015 mm 0.0015 mm 0.00004 in/ 0
. 0.0005/ . : 0.001 mm
24in +0.0001 in/ 0.0001in/
543-564 0.001 mm 2.5 or less
/60.9 mm (selectable) 0.0025 mm 0.0025 mm
*1 To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, and no suffix is
required for Japan.

*2 Error of indication for the total measuring range

Note 1: The indicator can output SPC (Digimatic) data consisting of up to 6 digits in full. If the data consists of 7 digits the first digit is not output
(example: 123.4565 mm is output as 23.4565 mm).

Note 2: Regarding origin setting, refer to “Origin Setting of Digimatic Indicators” on page 2-29.

Note 3: The orientation for use can be from vertical (contact point pointing downward) to horizontal (spindle in horizontal orientation).

¢ Display: 7-digit LCD, sign, and analog bar with 2-color backlight

o Power supply: 5.9 V DC (via AC adapter) 06AGZ369*

* To denote your AC line voltage add the following suffixes. JA for North America and Japan, D for Europe, E for
UK, K for Korea, DC for China.

¢ Positional detection method: Photoelectric-type reflection linear encoder

* Maximum response speed: 1000 mm/s

o Lifting lever: 21EAA426 (standard accessory)

2 it 20.47
ISO/JIS 21 unit: mm ASME/ANSI/AGD [] 122043 unit:in
Type = Type =m
= ! S
60 m| 236
&
:E o ILL|
) <
)
\OC)O \OCDO
= | 28800 & 0.37580012
] . 00.19]_
S5 2l
Al o Ball contact (23) =|=| |l Ballcontact(@0.12)
~|s '\L 901312 | s, 1/ 21BZB005
; (threaded: M2.5x0.45) Note: () = 543-561 —jf (thread: No. 4-48UNF) Note: () = 543-562

Refer to "Optional accessories" on page 2-38. ‘
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High-performance ABS Digimatic Indicator ID-F
SERIES 543 — with Back-lit LCD Screen

* Supports bidirectional communication between the ID-F and the computer, enabling ~ Green indication ~ Red indication for
for GO judgment NG judgment

data output to a computer and setting of various functions of ID-F from a computer.
* The face can be rotated 330° to maintain the ease of use and readability of the
characters and the bar even when the ID-F is used horizontally or at an angle.
¢ GO/£NG judgment function: If a judgment result shows an out of tolerance condition,

the display backlighting changes from green to red.
* An analog bar indicator has been integrated to make upper/lower limit and turnover

point reading more comfortable.
* The ABS (absolute) scale restores the last origin position* automatically when the indicator is turned on, and realizes high

reliability by eliminating over-speed errors.
o Easy-to-read large LCD readout with the height of the characters has been increased from 8.5 mm with the previous model

to 11 mm (about 1.5 times as much).
o External power supply type: an AC adapter is a standard accessory. Does not require battery replacement.

* The maximum resolution is 0.5 um (0.0005 mm). With a indication error corresponding to 0.0025 mm, this indicator can be
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used in high-precision applications.
* Equipped with a data output port that enables incorporation into measurement networking and statistical process control

systems.
* Refer to “Origin Setting of Digimatic Indicators” on page 2-29.
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For details of each mark, see Intro page 13.
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Data Management Software by Mitutoyo

‘ Refer to "Optional accessories" on page 2-39.

2-25




Mitutoyo

[ Metric IS

[ 1S0/11S type

Order No. Range Resolution Resolution Maximum permissible error MPE (mm) Response Measuring  Power Net mass
: (mm) (mm) switching (mm) MPEz* Hysteresis MPEx  Repeatability MPEz ~ speed  force MPL(N) supply  (g)
543-853 50.8 0.0005 0.001/ 0.004 0.002 0.002 Unlimited 23 0rless adapter 330
543-857 50.8 0.01 0.003 ' (59V)
Inch/Metric

Order No.

Range

Resolution

Resolution

Maximum permissible error MPE

Response

Measuring

Power Net mass|

Specifications

] ASME/ANSI/AGD type

switching MPEe* Hysteresis MPE  Repeatability MPEn ~ speed  force MPL(N) supply ~ (g) SR measuring
1in/ 0.00002/ +0.0001 in/ range (MPEg)
543-852 | y5 4 8888??/ 0.0025 mm 1.8 orless 240 \ote 1: Measures precisely Max., Min., and
; ) ; . ) . AC TIR (amplitude (Max - Min) values.
2in/ {0.00002in/ | 0.0005/ +0.00016 in/ 0.00008 in/ 0.00008 in/ . : .
543-854 | cognm |0.0005mm | 0.001 in 0.004mm | 0,002 mm 0002 mm | Uniimited LI (Peak detection speed: 500 fimes’s)
™ 0.005/ T 2.3 0rless | > 330  Note 2: Replacement contact points for
543-858 in 0.001/ . n Mitutoyo dial indicators are also
50.8 mm 0.01 mm 0.003 mm available.
150/1IS Unit: mm
Type 543-851 543-853, 543-857
0192 38111 2192 811
Display part
- can be rotated.
N 330 =
f \\7 o Display part
y i - | can be rotated.
\\/ N ks 330
o 3 : 2
£
o 28 S0 | |
= Ball contact (23) 2
o 9 901312 =
N m (threaded: M2.5x0.45)
= L
:
o 8 Ball contact (e3) 248
L /901312
%I (threaded: M2.5x0.45) u
i
ASME/ANSI/AGD Unit: in
Type 543-852 543-854, 543-858
20.76 150 043 0076
""" [mm
Display part
N can be rotated
N N 330° =

)

)

1.02

N

\/*/ ] @
G 138 . g*

o 2

2

o) S —
o
< I 90.37556
= Ball contact (80.12) 40,19
< 21BZB005

(thread: No. 4-48UNF)

2
¥

335

Display part
can be rotated.

432

I

0.68

I 003758

2.05
262

/4

Ball contact (20.12)
21BZB005
(thread: No. 4-48UNF)

20.19

Refer to "Optional accessories" on page 2-39. ‘
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Technical data

* Display: 7-digit LCD, sign, and analog bar with 2-color backlight o Lifting lever: 21EAA426 (standard accessory)
o Power supply: 5.9 V (via AC adapter) 06AGZ369*
* To denote your AC line voltage add the following suffixes. JA for North America

and Japan, D for Europe, E for UK, K for Korea, DC for China.

* Peak detection (MAX/MIN) ¢ Analog resolution selection

* Runout range measurement (MAX - MIN) ¢ Data hold (when not connected to an external device)
o Zero-setting (INC system) * Function Lock

* Presetting (ABS system) * Calibration schedule warning

* Measuring direction switching * Data output

* Tolerance judgment * Display rotation (330°)

* Resolution switching o Error alarm display

* Simple calculation f(x) =Ax
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Display unit EC counter
SERIES 542 — Low-cost, Modular Type Display Unit

Mitutoyo

* -NG, OK and +NG tolerance judgment results can be displayed.
¢ Can be set to produce either tolerance judgment output or Digimatic output.
o Small size (96 X 48 mm) which conforms to DIN standards.

e

542-007

For details of each mark, see Intro MeasurLink ITET)

page 13. Data Management Software by Mitutoyo

Specifications

0.01 mm (+9999.99)/0.0005 in (99.9995 in)/0.001 in (999.999 in)
0.001 mm (£9999.999)/0.00005 in (+9.99995 in)/0.0001 in (+99.999 in)

Resolution

() indicates maximum display range

[automatic setting by gagel

Tolerance judgment display

LED display (3 steps: Amber, Green, Red)

External output lﬂlgjp S -NG, OK, +NG (open-collector)
(switching type) Data output Digimatic output

Control input External PRESET, external HOLD
Operating temperature 0 to 40 °C (RH 20 to 80%, no condensation)
Storage temperature -10to 50 °C (RH 20 to 80%, no condensation)

External dimensions

96 (W) x48 (H) x84.6 (D) mm

AC adapter: 12BAR954

Power Supply AC cable: 12BAK729 (Japan), 12BAK730 (U.S.), 12BAK731 (EU),
12BAK734 (UK), 12BAK732 (China), 12BAK733 (Korea)

Standard Accessories AC adapter, AC cable, rubber feet

Mass

500q

* To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, and no
suffix is required for Japan.

Dimensions Unit: mm

j@ @ @ ‘
444 914
o E==JpN ==X
:1 3 J
48 9%
Panel cut dimensions ir: ? *DB EQ’B QQ#’

92+

Functions

o Preset

¢ Tolerance judgment (3 steps)
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Supplemental information on Digimatic Indicators

Origin setting of Digimatic Indicators

Repeatability in the range of 0.2 mm from the lowest rest point is not
guaranteed for Digimatic indicators. When setting the origin or presetting
a specific value, be sure to lift the spindle at least 0.2 mm from the lowest

rest point.

Contact Sensor
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Accessories for ID-SX2

Optional accessories

Lifting
Lifting lever ~ 21EZA198

Lifting knob ~ 21EZA105
Lifting cable  21JZA295

SPC Cable (For measurement data output)

905338 (1 m)
905409 (2 m)

USB Input Tool Direct Cable
06AFM380F (2 m)

Note: Please separately purchase USB-ITPAK since there is no data output switch on the measurement instrument.

Input Tool Series

[T-020U (USB Keyboard Signal Conversion Type): 264-020
[T-007R (RS-232C Communication Conversion Type): 264-007

Connecting Cables for U-WAVE-T

02AZD790F (160 mm)
02AZE140F (for foot switch)

Digimatic Mini-Processor

DP-1VA LOGGER: 264-505
Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, B for Oceania without
AC adapter and no suffix is required for Japan.

Contact points for Mitutoyo’ s digimatic indicators

Interchangeable backs

Measuring stands
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Mitutoyo

Accessories for ID-CNX

Optional accessories

Lifting

Lifting lever: 21EZA198 (12.7 mm/0.5 inch type)

Lifting cable: 21JZA295
(stroke 12.7 mm: 12.7 mm/0.5 inch type)

Lifting knob: 21EZA105 (12.7 mm/0.5 inch type)*’
21EZA197 (25.4 mm/1 inch type)
21EZA200 (50.8 mm/2 inch type)

Lifting lever: 21EAA426 (for measuring range: 25.4 and
50.8 mm)

(supplied with 25.4 mm and 50.8 mm models as standard.)

*1 Not available for low measuring force models.

Auxiliary spindle spring
02ACA571 (25.4 mm/1 inch type)*?

02ACA773 (50.8 mm/2 inch type)**
*2 Required when orienting the indicator upside down.

SPC Cable

06AGLO11 (1 m)
06AGL021 (2 m)

USB Input Tool Direct Cable
06AGQOOTF (2 m)

Measurement data collection software
USB-ITPAK V3.0 (paid-for version): 06AGR543

Note: Parameter setting (from PC side) is possible when using the free
version of USB-ITPAK V3.0 from the Mitutoyo website. The paid-
for version unlocks additional features.

Input Tool Series

IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type):
264-007

Connecting Cables for U-WAVE-T

02AZG011 (160 mm)
For foot switch: 02AZG021

Digimatic Mini-Processor
DP-1VA LOGGER: 264-505

Note: To denote your AC line voltage add the following suffixes. A
for North America, D for Europe, E for UK, K for Korea, DC for
China, B for Oceania without AC adapter and no suffix is required
for Japan.

Contact points for Mitutoyo’s digimatic
indicators

Interchangeable backs

Measuring stands
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Accessories for ID-N/B

Optional accessories

Lifting knob (only for ID-N)
21EZA105 (ISO/IS type)
21EZA150 (ASME/ANSI/AGD type)
Spindle can be manually lifted. Remove the spindle cap for
ID-N and attach the lifting knob to the spindle. Note that
water resistance is not maintained in this configuration.

Typical application using the lifting knob

.

' 4

Lifting knob

Rubber boot

For oil resistance (NBR) 21EAA423 (for ID-N)
21AAB562 (for ID-B)

For durability (silicone) 238774 (for ID-N)
21EAA212 (for ID-B)

SPC cable

21EAA194 (1 m)
21EAA190 (2 m)

Bifurcated connecting cable with zero-

setting terminal

21EAA210 (1 m)

21EAA211 2 m)

Two of the wires inside the cable are separated for zero
setting without touching the SET switch on the main body.
Use these wires in combination with commercially available
switches. Zero setting is performed by briefly connecting
these two wires together (less than a second), and ABS
preset & recall by connecting for a second or more.

SPC cable Bifurcated connecting cable

with zero-setting terminal

USB Input Tool Direct Cable
06AFM380G (2 m)

Input Tool Series
IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type):
264-007

Connecting Cables for U-WAVE-T

02AZD790G (160 mm)
02AZE140G (for foot switch)

Digimatic Mini-Processor

DP-1VA LOGGER: 264-505

Note: To denote your AC line voltage add the following suffixes. A
for North America, D for Europe, E for UK, K for Korea, DC for
China, B for Oceania without AC adapter and no suffix is required
for Japan.

Lug

21EZA145 (1SO/IS type)
21EZA146 (ASME/ANSI/AGD type)

Arm for ID-B

made-to-order

Contact points for Mitutoyo’s digimatic
indicators
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Accessories for ID-C (Peak-Value Hold Type)

Optional accessories

Lifting
Lifting lever  21EZA198
Lifting knob  21EZA105

SPC Cable

905338 (1 m)
905409 (2 m)

USB Input Tool Direct Cable
06AFM380F (2 m)

Input Tool Series

IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type): 264-007
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Connecting Cables for U-WAVE-T

02AZD790F (160mm)
02AZE140F (for foot switch)

Digimatic Mini-Processor

DP-1VA LOGGER: 264-505
Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, B for Oceania without

AC adapter and no suffix is required for Japan.

Parameter setup kit
21EZA313

Note: Parameter setting software (can be downloaded for free from the Mitutoyo website) is also required.

Parameter setup kit Parameter setting software
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Accessories for ID-C (Bore Gage Type)

Optional accessories

SPC Cable

905338 (1 m)
905409 (2 m)

USB Input Tool Direct Cable
06AFM380F (2 m)

Input Tool Series

IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type): 264-007

Connecting Cables for U-WAVE-T

02AZD790F (160mm)
02AZE140F (for foot switch)

Digimatic Mini-Processor

DP-1VA LOGGER: 264-505
Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, B for Oceania without
AC adapter and no suffix is required for Japan.

Parameter setup kit
21EZA313

Note: Parameter setting software (can be downloaded for free from the Mitutoyo website) is also required.
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Mitutoyo

Accessories for ID-C (Calculation Type)

Optional accessories

Lifting
Lifting lever  21EZA198
Lifting knob  21EZA105

SPC Cable

905338 (1 m)
905409 (2 m)

USB Input Tool Direct Cable
06AFM380F (2 m)

Input Tool Series

IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type): 264-007

Connecting Cables for U-WAVE-T

02AZD790F (160mm)
02AZE140F (for foot switch)

Digimatic Mini-Processor

DP-1VA LOGGER: 264-505
Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, B for Oceania without

AC adapter and no suffix is required for Japan.

Parameter setup kit
21EZA313

Note: Parameter setting software (can be downloaded for free from the Mitutoyo website) is also required.




Mitutoyo

Accessories for ID-C (Signal Output Function Type)

Optional accessories

Lifting™
Lifting lever  21EZA198

Lifting knob  21EZA105
*1 Dust-water protection is not guaranteed.

Digimatic power supply unit
21EZA345

Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, and no suffix is
required for Japan.

Used in the calibration mode when executing automatic inspection using i-Checker 1€2000.
In'such a case, purchase connecting cable 21EAA194 (1 m), or 21EAA190 (2 m).

Note: It can’ t be used as a power suppy when using in the normal mode.

Contact points for Mitutoyo’ s digimatic indicators

Interchangeable backs (water proof)
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Accessories for ID-U

Optional accessories

Spindle lifting cable
21JZA295 (stroke: 10 mm)

SPC Cable

905338 (1 m)
905409 (2 m)

USB Input Tool Direct Cable
06AFM380F (2 m)

Note: Please separately purchase USB-ITPAK since there is no data output switch on the measurement instrument.

Input Tool Series

IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type): 264-007
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Connecting Cables for U-WAVE-T

02AZD790F (160mm)
02AZE140F (for foot switch)

Digimatic Mini-Processor

DP-1VA LOGGER: 264-505
Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, B for Oceania without

AC adapter and no suffix is required for Japan.

Contact points for Mitutoyo’ s digimatic indicators

Measuring stands
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Accessories for ID-H

Optional accessories

Comparator stand
215-505-10

Remote controller
21EZA099 l

Lifting cable(stroke 30 mm)
21JZA295

Lifting knob
21EZA101

SPC Cable

936937 (1 m) ’

965014 (2 m) Remote

controller

Lifting cable

USB Input Tool Direct Cable
06AFM380D (2 m) ! 4

Lifting knob

Input Tool Series

. |
IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type): 264-007
Connecting Cables for U-WAVE-T

02AZD790D (160mm)
02AZE140D (for foot switch)

RS-232C Connecting cable (2 m)
21EAA131

Digimatic Mini-Processor

DP-1VA LOGGER: 264-505
Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, B for Oceania without
AC adapter and no suffix is required for Japan.

Lug-on-center back
101040 (ISO/JIS type)
101306 (ASME/ANSI/AGD type)

Contact points for Mitutoyo’ s digimatic indicators

Granite comparator stands

Comparator stands
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Accessories for ID-FNX

Optional accessories

Lifting knob
21EZA197 (25.4 mm/1 inch type)
21EZA200 (50.8 mm/2 inch type)

Auxiliary spindle spring
02ACA571 (25.4 mm/1 inch type)
02ACA773 (50.8 mm/2 inch type)

SPC Cable

06AGLO11 (1 m)
06AGL021 (2 m)

USB Input Tool Direct Cable

06AGQOO01F (2 m)
Note: Use one per ID-FNX indicator.
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Measurement data collection software

USB-ITPAK V3.0 (paid-for version): 06AGR543
Note: Parameter setting (from PC side) is possible when using the free version of USB-ITPAK V3.0 from the Mitutoyo website. The paid-for version unlocks
additional features.

Input Tool Series

IT-020U (USB Keyboard Signal Conversion Type): 264-020
IT-007R (RS-232C Communication Conversion Type): 264-007

Connecting Cables for U-WAVE-T

02AZG011 (160 mm)
02AZG021 (for foot switch)

Digimatic Mini-Processor
DP-1VA LOGGER: 264-505

Note: To denote your AC line voltage add the following suffixes. A for North America, D for Europe, E for UK, K for Korea, DC for China, B for Oceania without
AC adapter and no suffix is required for Japan.

Contact points for Mitutoyo’ s digimatic indicators
Interchangeable backs

Measuring stands
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Micrometer 'y o 2 PP
Head Selection ‘;} 4
Guide *

The origin of Mitutoyo'’s trustworthy 3
brand of small tool instruments @ if'

Mounted on measuring instruments and

precision instruments, micrometer heads ; ‘:E
are used for various purposes including ‘
measurement, feeding and positioning. |

Recent developments in technology have
seen the micrometer head widely utilized in

precise feeding devices and cross-travel stages e A A
on laser instruments and manipulators, in s
addition to the usual duties on measurement / p

jigs. In parallel with the application expansion,
the customer’ s needs have increased. To
meet customer demands, Mitutoyo provides
standard micrometer heads with different
measuring ranges, stem type and body size.
Furthermore, high-performance types of
Digimatic Micrometer Head, 0.1 mm spindle-
pitch models (standard 0.5 mm), etc., are
now available for the new applications.
Mitutoyo also provides customization services @)
for special applications. Micrometer heads

with customized spindle tips and precision ,
leadscrews manufactured to customer /
specification can be offered even in one-off ; s /‘r(

quantities.

P
o
wv
<
[+)]
(]
-
=)
(0]
-
[=
(o]
o

Presicion lead screws
¢ Also refer to “Quick Guide to Precision Measuring Instruments”
from page 3-65.

Range Main feature of head Series Page
1mm/0.02in High-function Differential Screw Translator (Extra-Fine Feed) Type 110 3-51
2.5mm/0.05in High-function Differential Screw Translator (Extra-Fine Feed) Type (11) 3-51
5 mm/02 in High-function Fine Spindle Feed of 0.1 mm/rev (1) 3-46

) Standard Small/Ultra-small Type (5) 3-9
Standard Locking-screw Type (2) 3-37103-39

High-function Fine Spindle Feed of 0.1 mm/rev (1) 148 3-45

6.5mm/0.25in Fine Spindle Feed of 0.25 mm/rev 3-49

Standard Small/Ultra-small Type (5) 3-9

Short Thimble with Choice of Diameter (6) 3-13

10 mm High-function Large Thimble Type (13) 152 3-55

Standard Locking-screw Type (2) 148 3-38

Fine Spindle Feed of 0.25 mm/rev 3-49

13 mm/05 in High-function Differential Screw Translator (Extra-Fine Feed) Type (11) 110 3-51

) Short Thimble with Choice of Diameter (6) 3-13

Small Standard Type (3) 148 3-17

Standard Small Thimble Diameter Standard Type (10) 3-21

15mm/0.5 in High-function Non-rotating Spindle Type (8) 153 3-41




Mitutoyo

(9) i Fa (13)

Y &
an

Range Main feature of head

15 mm/05in High-function Quick Spindle Feed of 1 mm/rev
' Standard Small Standard Type with Carbide-Tipped Spindle 9) 149 3-25
) Clear digital display. Non-rotating spindle and IP 65 rated version (16) 3-3
Digimatic Clear digital display, Non-rotating spindle 350 3-5
Non-rotating Spindle Type (8) 153 3-41
Quick Spindle Feed of 1 mm/rev 3-43
25mm/1in High-function I).(aYr_gSiaT;e\n;;l)eeType (12) 152 ggg
High Accuracy and Resolution 153 3-57
Digit Counter Type 250 3-58
Standard Medium-sized Standard Type . (7) 150 3-29
Medium-sized Standard Type with 8 mm Diameter Spindle 151 3-33
Digimatic Clear digital display (15) 164 3-3
Rapid feed and positioning enabled with spindle pitch 1 mm 152 3-43
50 mm/2 in High-function Large-diameter thimble enables resolution 5x that of the standard type 3-53
Long Stroke Non-rotating Spindle 197 3-56
Standard Medium-sized Standard Type with 8 mm Diameter Spindle (12) 151 3-33
60-75mm Micro Jack Even stone surface plates can be accurately jacked up 7 3-59
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Micrometer Heads
SERIES 164, 350 Digimatic Type

* Equipped with digital display and output.
¢ 350-28X-30, 350-261-30, 350-38X-30 and 350-361-30 are protection grade IP65, water-proof Digimatic micrometer heads.
* Digimatic models can be easily integrated into statistical process control and measurement systems.

Dimensions Unit: mm
Plain stem
S
o
(%]
c
(]
wn
e
()
©
S
c
()
- -
Plain stem
79 141 ,
(29 T~ o 15 | Speeder
VAR 1
~
| } s: = B
g
< PRESET ZERO / ABS button / ON switch
3309 +/- button

Speeder

24.5 22\ 11.6

164-163 Rotatable display ~ Mass: 490 g
() with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.
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Dimensions Unit: mm

Plain stem

- 350-281-30
(Stem dia. 12 mm, water-proof type)
Mass: 230 g

Equipped with a non-rotating device
350-261-30
(Stem dia. 12 mm, water-proof type)
Mass: 235 g

Plain stem

42 1144
(1394)
oo
=
——H T . £ lEl [ ] == a
B Sras AR (1.5 .10
el
| | ‘
| =
S| S ~|
=
T
o Z| ™
€ g

%%

Spherical face

Pl

(G5

Spherical face
350-283-30

ain stem

(I

SR4

*1 Other dimensions are the same as 350-281-30.

*1

&, /2200/ ‘ 6\%\_@\\

Bush (standard accessory)
350-261-30

Stem locknu

[

Stem locknut

(GLS

t

o Fixture thickness: 11.5 mm

350-282-30

(Stem dia. 12 mm, equipped with locknut,
water-proof type)

Mass: 230 ¢

1144

(139.4)

Spherical face
350-284-30

3
g
=
o
£
2
g
g
=
™
3
S

Special sizes and
specifications

SR4

218

*2 Other dimensions are the same as
350-282-30.
(): with spindle fully retracted.

Dust- and
Water-
Protected

N ®
TUVRheinland

CERTIFIED

www.tuv.com
1D 0000040191

Applicable models: 350-28X-30, 350-261-30,

350-38X-30 and 350-361-

Products with special sizes and specifications can be made
For details, contact the nearest Mitutoyo sales office.

©

U-WAVE it

Measurement Data Wireless Communication System
Bluetooth® communication enables wireless transfer of
measurement data from digimatic micrometers and callipers to
PCs, smartphones, tablets and such other devices.

30

to order.
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Mitutoyo

Dimensions

Plain stem

Unit: mm

s ;d
Il'll
Plain stem P@m
(17) Spherical face
15 o
9
g NET 11 M 50-253-
LE 2 = —
g = 3 -
% © o) — — SR4 *1
g S = E = o
m 009
(Yol oclos
IS}
350-251-30
tem dia. 10 mm, for general use) Mess: 230 g *1 Other dimensions are the same as 350-251-30.
Stem locknut
— =
7
Stem locknut Stem locknut
42 114.4
(17) (139.4) Spherical face
15
4 DQ .
I = Spherical face
@ S 7 el 1T Mem 350-254-30
SEs A= ——
L Mosx05/ 2 ~
5 T legg N
S =

o Fixture thickness: 11.5 mm
350-252-30
(Stem dia. 10 mm, for general use) Mass: 230 g

*2 Other dimensions are the same as 350-252-30.

(): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.
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Specifications

| Metric I
Resolution Graduation : Graduation Maximum
Order No. Range (mm) (mm) (mm) Spindle end e perr-rllnlﬂs;l:)lﬁt)error
164-163 0-50 — Plain 18 — +3
350-251-30*' Flat (carbide tip)
350-252-30*' W/clamp nut 10
350-253-30*' Plain Spherical (SR4)
350-254-30*' 0.001 W/clamp nut (carbide tip)
350-281-30*2 0-25 ' 0.01 Plain Flat (carbide tip) Standard +2
350-282-30*2 Wiclamp nut P
350-283-30*2 Plain 12 Spherical (SR4)
350-284-30*? Wi/clamp nut (carbide tip)
350-261-30*2 Plain Flat
[ inch/ Metric IS

Maximum

Stem dia Graduation

Order No. Range (in) Resolution Graduation (in) : Spindle end TG permJissihzl_e)error

MPE (IN

164-164 0-2 — Plain 0.709 — +0.00015

350-351-30*' Flat (carbide tip)

350-352-30*" W/clamp nut 0375

350-353-30*' Plain ' Spherical (SR4)

350-354-30*' 0.00005 in/ ) W/clamp nut (carbide tip)

350-381-30" 0-1 0.001 mm g0t i Plain et (carbide ) Standard £0.0001

350-382-30*2 ' Wiclamp nut at \carbide i

350-383-30*2 Plain 0.5 Spherical (SR4)

350-384-30*2 Wiclamp nut (carbide tip)

350-361-30*2 Plain Flat

*1 These models are not water-proof. (Origin setting of these models is by presetting.)
*2 IP65 dust/water protection type. Stem diameter of IP65 type is 12 mm. (Origin setting of these models is by presetting.)
Note: Refer to page 3-68 for details of the recommended maximum loading limit.
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Technical data

* Battery for series 350
SR44 (1 pc.), 938882 for initial operation checks (standard accessory)
* Battery for Series 164
SR44 (2 pcs.), 938882 for initial operation checks (standard accessory)
¢ Battery life
Approx. 2.4 years under normal use (for 350-XXX)
Approx. 1.8 years under normal use (for 164-163, 164)
¢ Positional detection method
Electromagnetic induction type rotary encoder (series 164,350)
o Standard accessory
Screwdriver (05CAA952), 1 pc. (for 164-163, 164)
Electromagnetic rotary sensor Spanner (301336), 1 pc. (for 350-XXX)
¢ Functions (series 164)
Origin point setting (ABS measurement system):
Resets the ABS origin at the current spindle position to the minimum value of the measuring range and switches to ABS mode.
Zero-setting (INC measurement system):
A brief press on the ZERO/ABS button sets display to zero at the current spindle position and switches to the incremental (INC)
measuring mode. A longer press resets to the ABS measuring mode.
Data output:
Equipped with output port for transferring measurement data to a Statistical Process Control (SPC) and measurement system.
Auto power ON/OFF:
The reading on the LCD disappears after this instrument is idle for about 20 minutes, but the reading and measurement mode are
retained. Turning the spindle causes the reading on the LCD to reappear.

Error alarm:
In case of an overflow on the LCD or a computing error, an error message appears on the LCD and the measuring function stops.

This prevents an instrument from giving an erroneous reading. Also, when the battery voltage drops to a certain level, the low-
battery indicator appears well before the micrometer becomes unusable.
* Measuring face: Carbide tip
Hardness: 90 HRA or more
Lapped
¢ Scale finishing: Satin-chrome plated

Contact Sensor

IP65 dust/water protection level

Level 6: Dust-proof
No ingress of dust allowed.

Level 5: Protected against water jets
Water projected in jets against the enclosure from any direction shall have no harmful effects.
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Optional accessories

Order No. Type Description

959149 C  |Connecting cables for series 164 (1 m)

959150 C |Connecting cables for series 164 (2 m)
06AFM380C| C |USB Input Tool Direct for series 164 (2 m)
02AZD790C| ¢ fCOorr;r;ercitequl c&bles for U-WAVE-T (160 mm):
02AZE140C | ¢ ](Co?r;neerciteigg‘l c&bles for U-WAVE-T For foot switch:

05CZA662 | B |Connecting cables (1 m): for series 350 (IP65)
05CZA663 B |Connecting cables (2 m): for series 350 (IP65)
06AFM380B| B |USB Input Tool Direct for series 350 (IP65) (2 m)
02AZD790B| B %?Zr]eiciteig% 'Cs?)b(llePSGfSO)r U-WAVE-T (160 mm):
02AZE140B | B fCOorr;r;ercigggs%bzlePsf)fso)r U-WAVE-T For foot switch:

264-622 IP67 |U-WAVE-TM

264-623 | Buzzer |[U-WAVE-TM

264-626 IP67 |U-WAVE-TMB

264-627 |Buzzer|U-WAVE-TMB

02Azf310 | "7/ | connecting unt for U-WAVE-TM/TMB

* Cannot be used with 164-163 and 164-164
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Micrometer Heads
SERIES 148 — Small/Ultra-small Type

* Miniature micrometer heads for ease of incorporating into machines.

Unit: mm

Dimensions

Plain stem

e =i

S
: G v
g Plain stem Plainstem  Spherical face
o .
= 5 0 Spherical face
g % #sem ) 148-205-10
3] SR3 *
(6.5) 205
11.5 (25.5)

148-215 Mass:4 g

=8

Plain stem Plain stem
" o688 elsaen Reverse reading
ks =5 ] 148-209-10
6 = *
(8.5) 219
15 (28.4)
* Other dimensions are the same as 148-201-10.
148-201-10  Mass: 10g (): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.
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Dimensions Unit: mm

Stem locknut

.
Stem locknut  Spherical face

Stem locknut ~ Spherical face

Locknut 1.8
T M3.5x0.5 (Effective threads: 4 or more) ‘Slﬂgeg% f138e
g (o e
||§ . ‘E 2 ]
5 ‘
55 (6.5) 205 s
11.5 (25.5) *

o Fixture thickness: 3mm ~ Mass: 4 g
148-216

& 9 & 9
)
Stem locknut Stem locknut
3 Reverse reading
— S
ol || o e | 1a8211-10
N E . | 0
75 *
8
Locknut 83) 213
6x0.5 15 (28.4)
o Fixture thickness: 4 mm ~ Mass: 10 g * Other dimensions are the same as 148-203-10.
148-203-10 (): with spindle fully retracted.

Special sizes and (> Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Mitutoyo

Specifications

| Metric I
Order No. Range (mm) Stem dia. (mm) Spindle end Graduation Maxe':fr‘(';'r"}MP:f(mrlrSl;Ible
148-215 Plain .
148-216 0-5 35 Widamp nut Spherical (SR1.5)
148-201-10 Plain
148-203-10 Widamp nut Flat Standard .
148-205-10 Plain ' -
148-207-10 0-6 ° W/clamp nut Spherical (SR3)
a1 Plin Flat Reverse readin
148-211-10 Wiclamp nut 9

[ inch I

Order No. Range (in) Stem dia. (in)

Spindle end

Graduation

Maximum permissible
error Jwvee (in)

e 0-02 0.156 W/CE';'; — Spherical (SR1.5)

148-202-10 Plain

148-204-10 Widlamp nut Flat Standard 1000025
e 0010 0-025 0.5 Plain Spherical (SR3) '
148-208-10 ' ' W/clamp nut

582101 Plain Flat Reverse readin

148-212-10* Wi/clamp nut 9

*Made-to-order models
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Range: 0-5mm
0-6.5mm
0-0.2in
0-0.25in
¢ Graduation; 0.02 mm,
0.01 mm or 0.001 in

o Maximum permissible error: Jmpe +5 pym or £0.00025 in
¢ Measuring face: Alloy tool steel

Hardness: 60 HRC or more

Lapped
¢ Scale finishing: Satin-chrome plated
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Micrometer Heads
SERIES 148 — Short Thimble with Choice of Diameter

* Short body design maintains measuring range for limited space applications.
¢ Available in three thimble diameters to provide ease-of-reading options.

Dimensions Unit: mm
Plain stem Stem locknut
: ta %
g Plain stem @
(7] Plain stem  Spherical face = Stem locknut  Spherical face
v . = 3 ~ Set screw .
o] ) Spherical face s 29 Spherical face
i) 29.5 5000 148-313-10 . E] 148-314-10
S ] q | <L [ 1
o5 R4 | *1 g5 L R4 %2
(12) 12)
18.5 8.5 (30)
Mass: 26 g *1 Other dimensions are the o Fixture thickness: 6 mm Mass: 26 g *2 Other dimensions are the
148-301-10 Thimble diameter: 15 same as 148-301-10. 148-302-10 Thimble diameter: 15 same as 148-302-10.
Plain stem
29.5 808 =
(S
95 505
(12)
18.5
' - Massi39¢ o Fixture thickness: 6 mm Mass: 39
148-303-10 Thimble diameter: 20 148-304-10 Thimble diameter: 20

(): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Dimensions Unit: mm

Plain stem

gm

Plain stem

Set screw

25 (43)

Mass: 35 ¢
148-307-10 Thimble diameter: 15

2

Plain stem .
og ~ Set screw
[ I I o
ol = )
[¥a) = 5
3 0 S
45
95 350 |
(12) 30
25 43
Mass: 55 g

148-309-10 Thimble diameter: 20

2

Plain stem
2 Set screw
3 [E s |
b o R
45
95 35( |
(12) 30
25 43)
Mass: 103 g

148-311-10 Thimble diameter: 29

Stem locknut

= Set screw
sl I = ey
L 5
g b
45
Locknut 2 | T——— |
M9.5x0.5
-1 95 35 |
(12) 30
25 (43)

* Fixture thickness: 6 mm Mass: 35 g
148-308-10 Thimble diameter: 15

v/
)

Stem locknut

< Set screw
= ™
5
= S
al | O
Locknut 2 .
M9.5x0.5
9.5 35| |
(12) 30
25 43
o Fixture thickness: 6 mm Mass: 55 g

148-310-10 Thimble diameter: 20

e,

2
Stem locknut
g Set screw
o Iy — )
< ] i
= iy 5 |
Locknut 4
MISX05 /| |4 | e |
9.5 35] |
(12) 30
25 43

o Fixture thickness; 6 mm ~ Mass: 103 g
148-312-10 Thimble diameter: 29

(): with spindle fully retracted.

Special sizes and (> Products with special sizes and specifications can be made to order.

specifications

For details, contact the nearest Mitutoyo sales office.

3-14




Mitutoyo

Specifications

| Metric IE—
Order No. Range (mm) Maximum permissible error Stem dia. (mm) Spindle end Special features
148-301-10 Plain : )
148-302-10 Wi/clamp nut Flat 15 mm thimble dia.
148-303-10 Plain . )
14830410 | 0-6.5 Widamp nut 20 mm thimble dia.
148-313-10 Plain . . .
148-314-10 . o Widlamp nut Spherical (SR4) 15 mm thimble dia.
| s . Plain 15 mm thimble dia
148-308-10 Wiclamp nut )
148-309-10 Plain : )
14831010 | 0-13 Widamp nut Flat 20 mm thimble dia.
148-311-10 Plain ) )
148-312-10 Widlamp nut 29 mm thimble dia
| inch
Order No. Range (in) Maximum Jﬁf:'(?r"s)s'ble EIor  Gtem dia. (in) Spindle end Special features
o 148-351-10 Plain L )
e 148-352-10 Wiclamp nut 0.59in thimble dia.
(] —oaraan | 0-0.25 -
b | Ll | Plain 0.79 in thimble dia
g 148-354-10 +0.0001 0375 Wi/clamp nut Flat ' '
[ a0 h ' Pain 0.59 n thimble dia
S 148-358-10 0-05 W/clamp nut ' '
L) Plain 0.79 n thirble dia.
148-360-10 W/clamp nut

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Range: 0- 6.5 mm
0-13mm
0-0.25in
0-05in
¢ Graduation: 0.01 mm or 0.001 in

o Maximum permissible error: Jmpe +2 ym or £0.0001 in
¢ Measuring face: Alloy tool steel

Hardness: 60 HRC or more

Lapped
¢ Scale finishing: Satin-chrome plated
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Micrometer Heads
SERIES 148 — Small Standard Type

¢ Measuring range of 13 mm.

Dimensions Unit: mm
Plain stem Mass: 30 g
2 2 @@
§ Plain stem Plain stem  Spherical face Plain stem
c 0 Set screw .
5 9.5-0009 Spherical face i
: : |
(9] 5 o) i
g s 28 | | —C TE |
S 95 35 | SR4 *1 *1
(14) 315
27 (44.5) |
148-104-10 *1 Other dimensions are the same as 148-104-10.

Plain Stem and Spindle Lock ~ Mass:40¢g

—a- (=s=
& &

Plain stem Plain stem Spherical face Plain stem
095'8.009
915 Spindle lock ~ Set screw Spherical face Reverse reading
Me—Ts 148-803-10 148-823-10
@ e — |
95| SR4 ]
(14) 401 *2 "2
27 (53.1)
*2 Other dimensions are the same as 148-121-10.
148-121-10 (): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.

3-17
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Dimensions

Unit: mm

Stem locknut Mass: 35 g

WD D

7
Stem locknut &

Stem locknut
Stem locknut  Spherical face

4
Q
%r 9.5 -0.009 Set screw Spherical face Reverse reading
T 148-802-10 148-822-10
gl ] (I:%]
Locknut =
“M9.5x0.5 9.5 SR4 * *1
(14)
27 (44.5)

o Fixture thickness: 6 mm

148-103-10 *1 Other dimensions are the same as 148-103-10.

Stem Locknut and Spindle Lock  Mass: 459

Stut

- Stem locknut
Stem locknut ~ Spherical face

4 0
~129.5-0.009 ) )
S| ||| eisspindelock setsaen %a@gggﬂf%e I;%e_rss; Eigmg
R f (I:%}
Locknut /]
M9.5x0.5 195 . SR4 *) %)
14) )
27 (53.1)

o Fixture thickness: 6 mm

*2 Other dimensions are the same as 148-120-10.
148-120-10

(): with spindle fully retracted.

Special sizes and (> Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.

3-18
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Specifications

[ Metric I
Order No. Range (mm) Maximum permissible error Stem dia. (mm) Spindle end Graduation features
148-104-10 Plain
148-103-10 Wi/clamp nut Flat
148-121-10 Plain* e
148-120-10 Wiclamp nut*
148-801-10 Plain Standard
148-802-10 W/clamp nut .
14880310 | 0-13 +2 9.5 Plain® Spherical (SR4)
148-804-10 Wiclamp nut*
148-821-10 Plain
S[35:92251 Vi Widamp nut Flat Reverse readin
143-823-10 Plain* 9
148-824-10 W/clamp nut*
* With spindle lock
[ inch
= Order No. Range (in) Mammumjﬁini?rl‘s)smle EITOr  Stem dia. (in) Spindle end Graduation features
2 148-112-10 Plain
wn 148-111-10*2 W/clamp nut Flat
= 148-123-10 Plain*!
= 148-122-10 W/clamp nut*’
c _ 180-122-10 |
g 148-811-10 Plain Standard
148-812-10 Wiclamp nut .
14881310 | 0-0.5 +0.0001 0.375 Plain*! Spherical (SR4)
148-814-10 W/clamp nut*!
148-831-10 Plain
SRES 2 V. Wdamp nut Flat Reverse readin
148-833-10 Plain*’ g
148-834-10 Wiclamp nut*!

*1 With spindle lock
*2 Made-to-order models
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

*Range: 0-13mmor0-0.5in
¢ Graduation: 0.01 mm or 0.001 in
* Maximum permissible error: Jmpe 2 um or £0.0001 in
¢ Measuring face: Alloy tool steel
Hardness: 60 HRC or more

Lapped
¢ Scale finishing: Satin-chrome plated
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Micrometer Heads
SERIES 148 — Small Thimble Diameter Standard Type

¢ Measuring range of 13 mm.
* The thimble can be set to zero at any position by loosening the setscrew.

Dimensions Unit: mm
Plain stem Mass: 35 g
o
- )
3
© Plain stem Plainstem  Spherical face Plain stem
i
S
o 095 S0 Cap Spherical face Reverse reading
. 118 053 ] 148863
® 5 —] alli |
9.5
2 (50)

148-503 ) )
*1 Other dimensions are the same as 148-503.

Mass: 35 g

E li=mias

Plain Stem and Spindle Lock

=A< 1=]

Plain stem Plain stem Spherical face Plain stem
B54m 215 Spindlelock Cap Spherical face Reverse reading
N ,‘; = - 148-856 148-866
< + 45
122] ‘ R4 | %2 %
12) 456
25 (58.6)

Special sizes and
specifications

3-21

148-506

*2 Other dimensions are the same as 148-506.
(): with spindle fully retracted.

Products with special sizes and specifications can be made to order.
For details, contact the nearest Mitutoyo sales office.




Mitutoyo

Dimensions

Unit: mm
Stem locknut Mass: 40 g

7 7
Stem locknut

Stem locknut  Spherical face Stem locknut

4
= 9.5 S0 Cap Spherical face Reverse reading
148-858 : 148-868
8 E ( %}
SR4
i) L "

o Fixture thickness: 6 mm
148-508

*1 Qther dimensions are the same as 148-508.

Stem Locknut and Spindle Lock ~ Mass:d0¢g

.)/
). 7 Z,
Stem locknut

Stem locknut ~ Spherical face

Stem locknut

2958w 45 Spindle lock

Cap

Spherical face Reverse reading
+‘ G:H:U 148-854 148-864
= * = &3
Locknut .
M9.5x0.5 / (2 56 ‘ ‘ SR4 %) “
| 25 (586

o Fixture thickness: 6 mm
148-504

*2 Other dimensions are the same as 148-504.
() with spindle fully retracted.

Special sizes and

[>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.

3-22
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Specifications

| Metric IE—
Order No. Range (mm) Maximum permissible error Stem dia. (mm) Spindle end Special features
148-503 Plain
148-508 Wi/clamp nut Flat
148-506 Plain*! e Sndard
148-504 Wiclamp nut*’ andar
148-853 Plain .
148-854 Widamp nut* Spherical (SR4)

0-13 +2 9.5 -

5563 Plain Flat Reverse readin
148-864 W/clamp nut*! 9
148-858*2 Wiclamp nut Spherical (SR4) Standard
148-866** Plain*! Flat Reverse reading
148-856*2 Plain*! Spherical (SR4) Standard
148-868** W/clamp nut Flat Reverse reading

*1 With spindle lock
*2 Made-to-order models

| inch

g Order No. Range (in) Mammum}:ﬂf:r(r;:\s)ﬂble 8Iror — stem dia. (in) Spindle end Special features
b 148501 | Plin
T _148-507* | W/clamp nut Fat
2 148-505 Plain*”
S 148-502 Widamp nut™ Standard
S 0-05 £0.0001 0.375 p

148-851 Plain .

148-852 Wiclamp nut*’ Spherical (SR4)

148-861 Plain | )

148-862 Widamp nut* Flat Reverse reading

*1 With spindle lock
*2 Made-to-order models

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

*Range: 0-13mmor0-0.5in
¢ Graduation: 0.01 mmor 0-0.5in

 Maximum permissible error: Jmpe 2 um or £0.0001 in

¢ Measuring face: Alloy tool steel
Hardness: 60 HRC or more, Lapped

¢ Scale finishing: Satin-chrome plated
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Micrometer Heads
SERIES 149 — Small Standard Type
with Carbide-Tipped Spindle

¢ Carbide-tipped spindle provides high abrasion resistance.

Dimensions Unit: mm

Plain stem  Mass:55¢

i =

§ Plain stem Plainstem  Spherical face Plain stem
[ =
(<]
2 995 Soms Set screw Spherical face Reverse reading
o 149-801-10 ] 149-821-10
- n s 0
S g : ] -
15 SR4 *1 *1
(17) 435
32 (58.5)
149-132-10 *1 Other dimensions are the same as 149-132-10.

Plain Stem and Spindle Lock ~ Mass: 559

%-m L S

2 & &

Plain stem Plainstem  Spherical face Plain stem
29.5 Soos
215 Spindle lock Set screw ) )
Spherical face Reverse reading
- 149-803-10 149-823-10
95| SR4 *) *
(11.5) 49
26.5 (64)

*2 Other dimensions are the same as 149-183-10.
149-183-10 (): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Unit: mm

Dimensions

Stem locknut

Mass: 60 g

== T

Stem locknut

4
ﬂ9.5-8009

Set screw

Locknut /| 15
M9.5x0.5 (17) 435

(58.5)

Stem locknut  Spherical face

{2
7

Stem locknut

as)

I

Reverse reading
149-822-10

*1

Spherical face
149-802-10
—
SR4 *1

o Fixture thickness: 11.5 mm

149-131-10 o
*1 Qther dimensions are the same as 149-131-10.

Stem Locknut and Spindle Lock ~ Mass:60g

Stem locknut

7 ‘ 7,
)

&
Stem locknut ~ Spherical face

Stem locknut

4 0
©9.5 0009 . .
: Spherical face Reverse reading
2| ||| otsspingeloc setsrew 199-805-10 149-824-10
cmmnn1 |||/ —
Locknut
w505 /| o SR o)
(11.5) 49
26.5 (64)
*2 Other dimensions are the same as 149-184-10.

Special sizes and
specifications

o Fixture thickness: 6 mm
149-184-10

(): with spindle fully retracted.

[>) Products with special sizes and specifications can be made to order.
For details, contact the nearest Mitutoyo sales office.
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Specifications

[ Metric I
Order No. Range (mm) Maximum permissible error Stem dia. (mm) Spindle end Graduation features
149-132-10 Plain
149-131-10 Wiclamp nut o

12918310 | Plain*! Flat (carbide tip) condrd
149-184-10 W/clamp nut*!

149-801-10 Plain Spherical (SR4)
149-802-10 0-15 " 95 Wiclamp nut (carbide tip)

S4552 108 . Plain Flat (carbide tip) Reverse readin

149-822-10 Wiclamp nut P 9
149-803-10*2 Plain*T Spherical (SR4)
149-804-10* Wiclamp nut*’ (carbide tip) Standard
149-823-10*? Plain*" o '
149-824-1072 Widamp nut*! Flat (carbide tip) Reverse reading

[ inch I

Order No. Range (in) Sl Jﬁf:'(?r"s)s'ble EITor  Stem dia. (in) Spindle end Graduation features
§ 149-148-10 Plain
c 149-147-10 W/clamp nut I
&3 149-185-10° Plain*! Flt (carbide tip) andard
g 149-182-10 W/clamp nut*!
€ 149-811-10 0-05 +0.0001 0.375 Plain Spherical (SR4)
S 149-812-10 W/clamp nut (carbide tip)

e e Plain Reverse readin
149-832-10*2 Wiclamp nut Flat (carbide tip) 9
149-181*? Plain* Standard

*1 With spindle lock  *2 Made-to-order models *3 Wirachet (149-181) is available
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

*Range: 0-15mmor0-0.5in
¢ Graduation: 0.01 mm or 0.001 in

o Maximum permissible error: Jmpe +2 um or £0.0001 in
* Measuring face: Carbide tip

Hardness: 90 HRA or more

Lapped
¢ Scale finishing: Satin-chrome plated
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Mitutoyo

Micrometer Heads

SERIES 150 — Medium-sized Standard Type

¢ Measuring range of 25 mm.

Dimensions Unit: mm

Plain stem
o i
' E
Plain stem

Set screw

26.35
=

42

150-196-10  Mass: 95 g

Plain Stem and Spindle Lock

Plain stem
=2| 220 Spindle lock Set screw

o
. =
e 0|2
[S) 45

|15 | 35

(17) 65

) (90)

150-211-10  Mass: 115 g

Stem locknut

Stem locknut

4 0
< ] 210-0009 Set screw
=
L 11 5
o o
) 0 &
g —— E =
Locknut
M9.5x0.5
T |L1s
(17) 535
42 (78.5)

Fixture thickness: 11.5mm ~ Mass: 110 g
150-195-10

Stem Locknut and Spindle Lock

Stem locknut

A 51080
< 220 Spindle lock Set screw
=
o I
st
Locknut
Ma5x05 /|15 ]
()
LY,

Fixture thickness: 11.5 mm ~ Mass: 115 g
150-212-10

() with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.




Mitutoyo

Dimensions

Plain stem Mass: 95 g

Plainstem  Spherical face

Spherical face
150-801
SR4 *

e

—E-m

2

Plain stem

21080

6.35

15

El

Ratchet

(17)

42

Plain stem

150-192

Reverse reading
= 150-821

1

Unit: mm

Equipped with
vernier scale

Il%g o | 150190

1

Plain stem

*1 Other dimensions are the same as 150-192.

Stem locknut ~ Mass: 100 g

&
2
Stem locknut
¥ T : Ratchet
§ % T N
| EZ T =
S}
Locknut 1 15 =
M9.5x0.5 17
(7 67
42 2

Stem locknut  Spherical face

Spherical face
150-802
SR4 %)

o Fixture thickness: 11.5 mm
150-191

Stem locknut

Stel

Reverse reading
150-822

*2

Special sizes and (> Products with special sizes and specifications can be made to order.

specifications

For details, contact the nearest Mitutoyo sales office.

I =

Equipped with
vernier scale
150-189

m locknut

H;

*2

*2 Other dimensions are the same as 150-191.
(): with spindle fully retracted.

3-30




Mitutoyo

Unit: mm

Dimensions

Plain Stem and Spindle Lock ~ Mass:110g

Plain stem
2103ws  Spindle lock

@6.35

s
15
(17 785
) (103.5)
150-209
-
e
2 (2 ta
E Plainstem  Spherical face Plain stem Plain stem
S
c Spherical face Reverse reading Equipped with
S 150-803 150-823 vernier scale
q:ﬂ] 150-183
SR4 *3 *3 *3
*3 Other dimensions are the same as 150-209.
Stem Locknut and Spindle Lock ~ Mass: 115 g
7,
2
Stem locknut 4 310800

g s N Spindle lock Ratchet

§| S .

s /|15

(17) 785
) (103.5)

o Fixture thickness: 11.5 mm

150-210

Stem locknut

=

Stem locknut ~ Spherical face Stem locknut
Spherical face Reverse reading Equipped with
150-804 150-824 = vemier scale
G:ﬂ] ||§ . | 150184
[ME .
SR4 *4 *4 *4

*4 Qther dimensions are the same as 150-210.
(): with spindle fully retracted.

Special sizes and o Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Specifications

| Metric M-
Order No. Range (mm) Maximum permissible error Stem dia. (mm) Spindle end Special features
150-192 Plain
2 ) W/clamp*qut Flat (carbide tip)
150-209 Plain standard
150-210 W/clamp nut*'
150-801 Plain Spherical (SR4)
150-802 W/clamp nut (carbide tip)
150-821 Plain .
150-822 Wiclamp nut Reverse reading
150-190 Plain
7} gg:gg*z 0-25 +2 10 W/d:lg;ﬁ*qm o Wivernier (0.001 mm)
150-184 W/clamp nut*’ Flat (carbide tip)
150-196-10 Plain
150-195-10 Wi/clamp nut
150-211-10 Plain®] W/o ratchet stop
150-212-10 W/clamp nut*'
150-803*2 Plain*" Spherical (SR4)
150-804°2 Wiclamp nut™ {carbide tip) Standard
150-823*2 Plain*" Flat .
150-824*2 W/clamp nut*' (carbide tip) Reverse reading
[ Inch
Order No. Range (in) Maximum Jf\’n'::'(?rif;ible oI Gtem dia. (in) Spindle end Special features
150-208 Plain
— 10207 | Bt Flat (carbide tip)
150-213 Plain Standard
150-214*2 W/clamp nut*’
150-811 Plain Spherical (SR4)
150-812 W/clamp nut (carbide tip)
150-831 Plain .
150832 | o £0.001 0375 Widamp it Reverse graduation
150-206 - ' Plain
150-205*2 W/clamp nut . .
150-2152 Plain®] Fat (carbide t) Wivernier (0.0001 in)
150-216* W/dlamp nut*' P
150-198-10 Plain
150-197-10 W/clamp nut
150217+ Plain™! W/ o ratchet stop
150-218*2 W/clamp nut*'

*1 With spindle lock *2 Made-to-order models
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

*Range:0-25mmor0-1in
o Graduation: 0.01 mm, 0.001 mm (w/vernier)
0.001 in or 0.0001 in (w/vernier)
* Maximum permissible error: Jmpe £2 um or +0.0001 in
* Measuring face: Carbide tip (Only long spindle model is alloy tool steel)
Hardness: 90 HRA or more (Only long spindle model is 60 HRC or more)
Lapped
o Scale finishing: Satin-chrome plated

Special sizes and specifications

W Examples of special support

+ Spindle tip spline shape + Spindle tip point shape + Spindle tip with female thread
Applicable to MHN1-25 and MHN2-25 Applicable to MHN1-25 and MHN2-25 Applicable to MHN1-25 and MHN2-25
IS

B Standard 10, 8 «
specifications 9 ¢ B Z}H 7/300 o 7| M4x05

=~  MHN1-25 |25 f — 7%@7
SRO3 SRO.3 — —

MHN2-25 |3 |10 g

26.35
|

Unit: mm
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Micrometer Heads
SERIES 151 — Medium-sized Standard Type
with 8 mm Diameter Spindle

o Larger spindle (@8 mm) for heavy-duty applications (normally 6.35 mm).

Dimensions Unit: mm

Plain stem Plain Stem and Spindle Lock
peeT—_
==
s Plain stem Plain stem
w
[ =
[}
(V2] 5 =
E ® oé e screw °§ 222 Spindle lock Set screw
S K Bk
S s
29 35| 19 35|
(8) %65 (286) 65.9
63 (815 ‘ 536 (90.9)
151-227-10 151-225-10
Mass: 150 g Mass: 165 g
Stem locknut Stem Locknut and Spindle Lock

Stem locknut Stem locknut

% *,,‘:% 5 Set screw 2 % 4 | 922 Spindle lock Set scIew
S| lEl |5 ] I o |3
s I T s
Locknut
29 Locknut
M12x0.5 MI2X05 19 35
38) 565 | (28.6) 659
63 (81.5) | L s36 (909)
o Fixture thickness: 25.5 mm o Fixture thickness: 15.5 mm
151-228-10 151-226-10
Mass: 155 g Mass: 165 g

(): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.
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Dimensions Unit: mm
Plain stem Equipped with vernier scale
151-222

Plain stem Plain stem
X 212301 "Batchet
Ll [®
29 - 17|~
(38) 70 |
63 (95) | 1
151-24  Mass: 1309 *1 Other dimensions are the same as 151-224.
Stem locknut Equipped with vernier scale

151-221

«f -
= - il

Stem locknut
e

Stem locknut
o 2 4 §128wm Ratchet
SRS s _
[ IS
Locknut / 29 17
M12x0.5 (38) 70
‘ 63 (95)

*2

o Fixture thickness: 25.5 mm
151-223  Mass: 155 g *2 Other dimensions are the same as 151-223.

Plain Stem and Spindle Lock Equipped with vernier scale
1

Plain stem Plain stem

- Ratchet

S 7\\, _____
\ o
17 |~

536 (044 *3
151-214  Mass: 160 g *3 Other dimensions are the same as 151-214.
Stem Locknut and Spindle Lock Equipped with verierscale

£/

Stem locknut

Stem locknut
312801
[te) o~
Q <-4 Rq}chet >
T ) 0
‘ § -
Locknut / 19 17 |- 45
M12x0.5/ (28.6) 79.4
53.6 (104.4) *4
o Fixture thickness: 15.5 mm

151-213  Mass: 165 g *4 Other dimensions are the same as 151-213.
(): with spindle fully retracted.

Special sizes and

[>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Mitutoyo

Unit: mm

Dimensions

Plain stem

Plain stem

[
S

0
212001

Set screw

021

29
(38)

88

Plain stem

151-260-10 Mass: 240 g

Equipped with ratchet
151-256

Ratchet

3-35

*1 Other dimensions are the same as 151-260-10. Overallength: 191 *1
Stem locknut
——— I
7,
&
Stem locknut z
o © 3 Set screw
[S] (S ‘E
I 5
[ 0 S
714
Locknut
M12405 2 B
(38) 395
88 (139.5)

vy
)

Stem locknut

o Fixture thickness: 25.5 mm
151-259-10  Mass: 250 g

Equipped with ratchet
151-255

*2 Other dimensions are the same as 151-259-10.

Ratchet

Overall length: 191 *)

(): with spindle fully retracted.

Special sizes and o Products with special sizes and specifications can be made to order.

specifications

For details, contact the nearest Mitutoyo sales office.
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Specifications

| Metric -
Order No. Range (mm) Maximum permissible error Stem dia. (mm) Spindle end Special features
151-224 Plain
151-223 W/clamp nut
151-214*? Plain*' -
151-213*? W/clamp nut*!
151-222 Plain
151-221 0-25 2 Wi/clamp nut W/hvernier
151-212*2 - Plain*" (0.001 mm)
151-211*? 1 W/clamp nut*! Flat
151-227-10 Plain (carbide tip)

71 :}g:g:g W/CLT;]E*TM W/o ratchet stop
151-226-10 W/clamp nut*!
151-256 Plain .
151-255 W/clamp nut

SRb 25050 o . Plain W/o ratchet stop
151-259-10 Wi/clamp nut

*1 With spindle lock
*2 Made-to-order models

[ inch I

Order No. Range (in) Mammumjf\)nf:r(ril':s)ﬂble EITOr  Gtem dia. (in) Spindle end Special features
151-240 Plain .
151-239 Wi/clamp nut
151-238 Plain Whernier

] 0.0001 in

151_237_ _ 0-01 +0.0001 W/clarqp*Tut ( )
151-241-10 05 Plain Flat Wio ratchet sto
151-242-10*2 : W/clamp nut*” (carbide tip) P
151-243-10*? Plain*’ W/o ratchet stop
151-244-10*? W/clamp nut*! (0.0001 in)
151-272 Plain
151271 0-02 +0.0002 Widlamp nut —

*1 With spindle lock
*2 Made-to-order models

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Range: 0-25mm
0-50 mm
0-0.1in
0-0.2in

¢ Graduation: 0.01 mm, 0.001 mm (w/vernier)
0.001 in or 0.0001 in (w/vernier)
* Maximum permissible error: JMPE £2 pym
4 um
+0.0001 in
+0.0002 in
* Measuring face: Carbide tip (Only long spindle model is alloy tool steel)
Hardness: 90 HRA or more (Only long spindle model is 60 HRC or more)
Lapped
¢ Scale finishing: Satin-chrome plated

Special sizes and specifications

W Examples of special support
+ Spindle tip shape SR8




Mitutoyo

Micrometer Heads
SERIES 148 — Locking-screw Type

o Locking screw provides secure locking at any position of the spindle.
* Position of the locking screw is the same as the sleeve index line.

Dimensions Unit: mm

Plain stem Stem locknut
. 2
E Plain stem Stem locknut
o 97 Locking screw 97 Locking screw
e 46 16
o] 8 = Set screw S = Set screw
-’ oo B S H
g < = _ g =
o o L ) @ | la )
Sl ] o |
|6 | 220 Locknut 3
(85) 303 MexD3 5
15 (36.8) (8.5) 303
15 (36.8)

o Fixture thickness: 4 mm
148-220-10 Mass: 16 g 148-221-10  Mass: 17 g

Plain stem Stem locknut

a4 & &

Plainstem  Spherical face Stem locknut  Spherical face

a7 a7

76 ] Locking screw 16 Locking screw
Q% = Set screw O% = Set screw
.Y/,’j g = s _,g E
2 ol o P == T
s S HU L |®
L6 | 22 || Locknut 3
8.5) 303 M6x0.5 75 22|
15 (36.8) (8.5) 303
15 (36.8)
Spherical face (SR3) Spherical face (SR3) ¢ Fixture thickness: 4 mm
148-222-10 Mass: 16 g 148-223-10 Mass: 17 g

(): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Dimensions Unit: mm

Plain stem Stem locknut

&)

Plain stem Stem locknut

91, Locking screw

Set screw 3 § =l Set screw
g | E = = |
Locknut ~ Y|4
V950571 |95 5] L
(14) 401
27 27 (53.1)
o Fixture thickness: 6 mm
148-150-10 Mass: 40 g 148-151-10  Mass: 43 g
Plain stem Stem locknut

Plainstem  Spherical face Stem locknut ~ Spherical face
o 2L, Locking screw
c% = _Bel/
) Set screw =3 - = Set screw
SRq 2 Ry ] y ™
) | | = = 11— 1S )
= | — N
Locknut
95| N M3.505 ’AJE 35
(14) 401 (14) | 401 B
27 (53.1) | | 27 (53.1)
Spherical face (SR4) Spherical face (SR4) e Fixture thickness: 6 mm
148-152-10 Mass: 40 g 148-153-10 Mass: 43 g
(): with spindle fully retracted.
Secure spindle

Locking screw

Special sizes and (> Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Mitutoyo

Dimensions Unit: mm

Plain stem Stem locknut

2

Stem locknut

Plain stem
=971 Locking 7 :
he 0CKIng screw Hﬂ Locklng screw
: = o las =
OL% = Set screw . oi o Set screw
2 s 2
- 45
@ M 40
S 8 _LI_JIJE 35
Locknut =
95 M95x0.5 /|4
) 95
185 (12) 321
185 (38.6)
o Fixture thickness: 6 mm
148-316-10 Mass: 40 g 148-317-10 Mass: 43 g
Plain stem Stem locknut
) &
Plain stem  Spherical face Stem locknut  Spherical face
o7 Locking screw -2 Locking screw
46 = o| 48 =
g S Set screw < & = Set screw
n = 2
j‘/?4 & Sz?q 45
o a e v
8 L I g NN _u_ I E 35
Locknut =
M9.5x0.5 4
95 9.5
(12) 321 (12) 321
185 (38.6) 18.5 (38.6)
Spherical face (SR4) Spherical face (SR4) e Fixture thickness: 6 mm
148-318-10 Mass: 40 g 148-319-10 Mass: 43 g

3-39

(): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Specifications

| Metric IS
Order No. Range (mm) Graduation (mm) Stem dia. (mm) Spindle end G;ggt’;:e'?n Maxe'p:gm“ﬂir(m:;;'ble
148-220-10 Plain Flat
148-221-10 0-65 6 Wiclamp nut a 45
148-222-10 ’ Plain Spherical -
148-223-10 W/clamp nut (SR3)
148-150-10 Plain Flat
148-151-10 W/clamp nut

18815210 | 0-13 0.01 Plain Spherica Standard
148-153-10 95 W/clamp nut (SR4) I
148-316-10 ' Plain Flat
148-317-10 0-65 W/dlamp nut
148-318-10 ' Plain Spherical
148-319-10 Wi/clamp nut (SR4)

[ Inch I

. — . . Graduation Maximum permissible

Order No. Range (in) Graduation (in) Stem dia. (in) Spindle end TG error Juee (in)
148-230-10 Plain Flat
148-231-10 W/clamp nut

18823210 | 0-0.25 0.25 Plain Spherical +0.00025
148-233-10 W/clamp nut (SR3)
148-160-10 Plain Flat
148-161-10 W/clamp nut

12316210 | 0-0.5 0.001 Plain Spherica Standard
148-163-10 W/clamp nut (SR4)
148-326-10 0.375 Plain o +0.0001
148-327-10 0-025 Wiclamp nut
148-328-10 ' Plain Spherical
148-329-10 W/clamp nut (SR4)

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Alloy tool steel
Hardness: 60 HRC or more

Lapped

o Scale finishing: Satin-chrome plated

Special sizes and specifications

W Examples of special support
+ Spindle tip shape SR8




Mitutoyo

Micrometer Heads
SERIES 153 — Non-rotating Spindle Type

¢ Micrometer head with non-rotating spindle.
» Torsion-free feed reduces workpiece deformation and wear.

Dimensions Unit: mm

s

Plain stem

B =

™ o ©
_ b S
o : E
v ‘ | ‘ 0
S 45
(]
o] 10
© (12)
=
o 27
(&)

153-101  Mass: 70 g

Equipped with ratchet
and vernier scale
153-202
§ p—ry;
e -
Plain stem CE ; Ratchet Plain stem
o) =
S B PN
! 0 ) i : °
" e [H: T 0
*1
37 (112.5) |
153-201  Mass: 125¢ *1 Other dimensions are the same as 153-201.
Without ratchet / Equipped
with vernier scale
- ) 153-204
T o

a

Plain stem

2

Plain stem

Cap

S

[H: : T o
77777 L} a5
37

153-203  Mass: 125¢ *2 Other dimensions are the same as 153-203.
() with spindle fully retracted.

10

(12) 2

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Specifications

| Metric —

Order No. Range (mm) Graduation (mm)  Graduation features  Stem dia. (mm) Stem  Spindle end Spin((;lrllfn;))itch Max;mgm“zir(mrirssible
s |05 [, Sondar 53
_UBRAUT | - . Flat

153-202*" 0.001 Wivernier (0.001 mm) Plain bide ti 0.5 £3

R 1
153-203 0-25 001 Standard 12 (carbide tp)
153-204 0.001 W/vernier (0.001 mm)
. - . . . Spindle pitch Maximum permissible|

Order No. Range (in)  Graduation (in) Special features Stem dia. (in) Stem  Spindle end ) error Jwee (in)
153-108*? 0-05 0.001 W/vernier (0.0001 in) 0.375

153-205*' ) Standard Fat

153-206*" 0.0001 Wivernier (0.0001 in) Plain gt 0.025 +0.00015
153207 0-1 0.001 Standard 03 (carbide tp)

153-208 0.0001 Wivernier (0.0001 in)

Note: Refer to page 3-68 for details of the recommended maximum loading limit.
*1 With ratchet stop
*2 Made-to-order model

Technical data

* Measuring face: Carbide tip,
Hardness: 90 HRA or more,
Lapped

o Scale finishing: Satin-chrome plated

Special sizes and specifications

V¥ Examples of special support

+Spindle tip shape
SR4 (153-101), SR8 (153-203)




Mitutoyo

Micrometer Heads
SERIES 152 — Quick Spindle Feed of 1 mm/rev

* Micrometer head with 1 mm spindle pitch enables quick feeding and positioning.
* The larger screw thread also provides greater load-bearing capacity than a standard head.

Dimensions Unit: mm

16
(19) 60

—
o
w
<
[+)]
(%]
-
=4
(0]
-
[=
(o]
o

34

152-101  Mass: 220 g

Speeder

Plain stem

o)
S

16

(19)

44

152-102  Mass: 230 g

(): with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Specifications

[ Metric -
Order No. Range (mm) Graduation (mm) Stem dia. (mm) Spindle end Spm(?rl‘?n')"tCh Max;:rr\grn‘\’“ﬁir(mrlrsslble
152-101 0-15 . .
152-102 025 0.01 12 Plain Flat (carbide tip) 1 +2

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Carbide tip,
Hardness:; 90 HRA or more,
Lapped

¢ Scale finishing: Satin-chrome plated

Special sizes and specifications

W Examples of special support
+ Spindle tip shape SR8
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Micrometer Heads
SERIES 148 — Fine Spindle Feed of 0.1 mmi/rev

* Highly accurate 0.1 mm pitch thread is only one-fifth of that used for a standard-pitch head (0.5 mm).
* External dimensions are compatible with standard 0.5 mm pitch heads.
* Usable for semiconductor equipment table feed, optical axis adjustment equipment fine feed, etc.

Dimensions Unit: mm

Plain stem

r—
B ]
S
o
e
[}
€ @ &
-
% Plainstem  Spherical face
-
[=
8 99.5 8009 Set screw
N
: I?4<ﬂ\_'_r 10 )
g L 0 )
R ==— T
9.5 35
(17) 315
235 (38)

148-142-10  Mass:31g

O
Ll

Stem Locknut Sleeve marker

Stem locknut ~ Spherical face

014

013

Shq
el T
\
Locknut Y,
M9.5x0.5 /|

35

(17) 315
235 (39)

o Fixture thickness: 6 mm
148-143-10  Mass: 34 g
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Dimensions

Plain stem

Plainstem  Spherical face

Stem locknut

& (&

Stem locknut  Spherical face

Unit: mm

4
99,5 009 Set screw = 295 300 Set screw
| E— 1S
il
4 \ﬂ\ LI
| N
Locknut‘
M9.5x0.5 95
Sleeve marker
(12) 235
185 (30)
o Fixture thickness: 6 mm
148-342-10  Mass: 29 g 148-343-10  Mass: 31 g
Plain stem Stem locknut
9
& &
Plain stem Spherical face Stem locknut ~ Spherical face
- 96 o8 Set screw n 26 a8 Set screw
s | = SR3 “ i U
\0\ \ Eo 2 T ED FTNTAN
= =i @
Locknut 3
ocKNU T
| 6_| 22 s | Mesos 15 52 Sleeve marker
(8.5) 27 (8.5) 217
15 (28.2) 15 (28.2)

148-242-10 Mass: 10 g

o Fixture thickness: 4 mm
148-243-10  Mass: 10 g

Plain stem

—es 3

Plainstem  Spherical face

@3.5 800 e
g —
¥ e ed
3.
6.5) 20.5
11.5 (25.5

148-244  Mass: 4 g

Stem locknut

Sy S

Stem locknut ~ Spherical face
1.8

% Lockrﬁ- M3.5x0.5 (Effective threads: 4 or more)

s “-n
N { 0 g |
e

55 5
6.5) 205
5 (25.5)

11.

o Fixture thickness: 3 mm
148-245  Mass: 5 g

() with spindle fully retracted.

Sleeve marker
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Specifications

| Metric I—
Ran r ion m dia. indl indle pitch Maximum permissibl -

Order No. (fmg)e G a{#’:;; < St'(emr:)a S%ng c sp (‘rjn?nF), tc g err(l)jr _,Mp:( nsS ble Special features
148-142-10 Plain
148-143-10 95 W/clamp nut Sp@ﬁﬂf' " _
148-342-10 ' Plain - ) :
148-343-10 0-65 0.002 Widamp nut o Thicker & shorter thimble
148-242-10 6 Plain Spherical '
148-243-10 W/clamp nut (SR3) . .

. - £5 Small thimble diameter
148-244 0-5 0,004 35 Plain Spherical
148-245 ' ' W/clamp nut SR1.5)

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Alloy tool steel,

5 Hardness: 60 HRC or more,
é Lapped
= * Scale finishing: Satin-chrome plated
€
S
Spindle pitch
il
Pitch=0.1 mm Pitch=0.5 mm
Typical applications

* Semiconductor-wafer positioning machinery and optical component alignment units, etc.
o Precision X-Y table positioning
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Comparison of Mounting Dimensions Between a Fine-pitch Head and a Standard-pitch Head at the Mid-range Travel Position.

(55)

205
9.5

(Operating range)

35

(Operating ra

nge)

Scale: 3 mm position

Fine-pitch head -
(spindle pitch: 0.1 mm)

|
|
|
|
: Scale: 6.5 mm position
I

|

£
gl 2

4

Standard pitch head
(spindle pitch: 0.5 mm)

(58.5)

el S | | =]
i o W

Note: While the fine-pitch micrometer head has a measuring range of 6.5 mm,
the standard head has a larger range of 13 mm.
When replacing a standard head, the fine-pitch type can use the common
range in the middle of the spindle travel. The standard and compact types
of fine-pitch head are otherwise completely interchangeable.
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Micrometer Heads
SERIES 148 — Fine Spindle Feed of 0.25 mmi/rev

* Micrometer head with 0.25 mm spindle pitch is convenient for fine-feed and fine-positioning applications.

Dimensions Unit: mm
Plain Stem Stem Locknut
2 Y & &

3 Plain stem  Spherical face
E Stem locknut ~ Spherical face
[
C 0 0
v 9.5 0009 Set screw 3 9.5 -0.009 Set screw
‘g S{q\ ] s SRy g
] (. CO o T [ E 0
(] 20 | "
Locknut 4
9.5 M9.5x0.5 9.5
‘ (14) 315 (14)
ij \ (44.5) bij
148-132-10 Mass: 30 g o Fixture thickness: 6 mm

148-133-10  Mass: 35¢g

& & o (¢

Plain st Spherical f :
ain stem pherical tace Stem locknut  Spherical face

0 4
©9.5-0009 Set screw < 29.5 000 Set screw
iS]
Ky ke
m 7 r‘{‘1 7
"g N U ko‘] \G\ i L
Locknut
95 M9.5+0.5 95
(12) 235 (12) 235
185 (30) 185 (30)
148-322-10 Mass: 30 g o Fixture thickness: 6 mm

148-323-10  Mass: 35¢g

() with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.




Mitutoyo

Specifications

| Metric I
Order No. Range (mm)  Graduation (mm) Stem dia. (mm) Spindle end Spindle pitch (mm) Max;:?:rn}mppe;r(mrlrsslble
148-132-10 0-13 Plain
148-133-10 ] W/clamp nut .
148-322-10 0o 0.01 9.5 Plain Spherical (SR4) 0.25 +2
148-323-10 ) W/clamp nut

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Alloy tool steel,
Hardness: 60 HRC or more,
Lapped

¢ Scale finishing: Satin-chrome plated
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Micrometer Heads
SERIES 110 — Differential Screw Thread Translator

(Extra-Fine Feed) Type

* The differential movement of spindle thread and nut allows ultra-fine feeding.

Dimensions Unit: mm

« Differential movement mechanism with double spindle. « Differential movement mechanism with double spindle.
« Non-rotating spindle. * Non-rotating spindle.
* Fixture thickness: 9.5 mm * Fixture thickness: 9.5 mm

=sf P |

S
2 = =g
(%]
c
&
o] Equipped with vernier scale Equipped with vernier scale
:
c
o
L Stem locknut Stem locknut
4, Speeder
g 5 || gl2ku A 128
T (] s 1Y NS - © #18.6 Set screw
‘ 9] 0 Il =
-5 -1 u K
Locknut | 0 I
M12x0.5 12.7 L k” 1 a5 &
357 > ocknut
(377) " ©5) ‘ 1205/ 12.7]
: ‘ | (367 62.5
110-101 377 (72.5)
110-102 Equipped with vernier scale
110-105-10

110-106-10 Equipped with vernier scale  Mass: 150 g

¢ Dual thimble ‘
i i Spherical f
o Fixture thickness: 11.5 mm pherical Tace

it
89 =—un

Stem locknut  Spherical face

Equipped with vernier scale

83 <
o —rH] | & &
S = H Stem locknut Spherical face
Locknut 0 P
s L}
SR10
110-107-10
110-502-10  Mass: 95 ¢ 110-108-10 Equipped with vernier scale

() with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Specifications

r|

Order No. Range (mm) Graduation (mm) Graduation features
110-101 0-25 0.001 Standard
110-102 ) 0.0001 Fine
110-105-10 0.001 Standard
110-106-10 0-1 0.0001 Fine
110-107-10 0.001 Standard
110-108-10 0.0001 Fine
110-502-10 Thimble (fine) -02 Thimble (fine) 0.0005 Dual scales;

Thimble (coarse) 0-13 Thimble (coarse) 0.01 0.2 mm fine-feed range

Order No. Stem dia. (mm) Stem Spindle end Maximum permissible error Juee*? (um)
110-101
110-102 £5/£15
110-105-10 Flat (carbide tip)

110-106-10 12 Wiclamp nut 3415
110-107-10 Spherical (SR10) T
110-108-10 (carbide tip)

110-502-10 9.5 Spherical +3/+£15

[ inch I

Order No. Range (in) Graduation (in) Graduation features
110-111 0-0.05 0.00002 Standard
110-112 ) 0.000005 Fine
110-115-10*' 0.00002 Standard
110-116-10*" 0-0.02 0.000005 Fine
110-117-10*" ' 0.00002 Standard
110-118-10*' 0.000005 Fine
110-504-10 Thimble (fine) 0-0.006 Thimble (fine) 0.00002 Dual scales;

Thimble (coarse) 0-0.5 Thimble (coarse) 0.001 0.2 mm/0.006 in fine-feed range

Order No. Stem dia. (in) Spindle end Maximum permissible error Jwre*2 (in)
e £0,00025/20.00006
110-115-10%1 Flat (carbide tip)

0.5
110-116-10*" W/clamp nut
+0.00015/+0.00006

110-117-10*" Spherical (SR10) * *
110-118-10*' (carbide tip)
110-504-10 0.375 Spherical +0.00015/+0.00006

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Carbide tip (110-502-10/504-10 are alloy tool steel),

Hardness: 90 HRA or more (Only 110-502-10/504-10 are 60 HRC or more),

Lapped

¢ Scale finishing: Satin-chrome plated

Special sizes and specifications

W Examples of special support
+ Spindle tip shape SR8
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Micrometer Heads
SERIES 152 — Large Thimble Type

* Large-diameter thimble for fine adjustment and positioning.

Dimensions Unit: mm

Stem locknut j'

Locknut

—
o
w
<
[+)]
(%]
-
=4
(0]
-
[=
(o]
o

016
2128011

] ©6.35

M12x0.5 1

o Fixture thickness: 22.5 mm
152-283  Mass: 190 g

() with spindle fully retracted.

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Dimensions Unit: mm

R

Plain stem

75 @ Speeder !

0 S 40 1
S 20 T
0 & o i
480 S e

460 '

440 }

29 O N — | N |

(38) 66
63 o1

152-332  Mass: 310 g

I

K

el
nEa mEE

Plain stem

Eo,; i Speeder i
- ) 4 4 R
3 2 48 o
0 0 B © }
48 2 g - "J

46 4 — i

44 6 — |

29 2 B = 1=l | !

(38) 99
88 (149)

152-380  Mass: 460 g

() with spindle fully retracted.

Specifications

| Metric I
Order No. Graduation (mm) Graduation features  Stem dia. (mm) Stem Spindle end Spin(?rl‘fn‘))itm Max;p:grn}wﬂir(mrirssible
152-283 0-10 Standard Wi/clamp nut 9
152-332 0-25 0.002 12 Plain Flat (carbide tip) 0.5 B
152-380 0-50 Bidirectional +4

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Carbide tip,
Hardness; 90 HRA or more,
Lapped

¢ Scale finishing: White anodized aluminum

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Micrometer Heads
SERIES 152 — XY-Stage Type

* Micrometer heads especially designed for accurate cross-travel stage control in X and Y axes.

Dimensions Unit: mm

Plain stem Plain stem

2188011

011
8

Contact Sensor

255
14
(27.7) 66 152-389
52.7 91)
152-390  Mass: 270 g
¢ The thimble can be rotated to a better reading position while maintaining the

spindle position. * Other dimensions are the same as 152-390.
() with spindle fully retracted.

Specifications

| Metric M.
: : : . . Maximum
Range Graduation Graduation Stem dia. . Spindle pitch Py
Order No. (mm) (mm) TG (mm) Spindle end (mm) perT“;sr’zl?hrent)error
152-390 for Y axis, . Flat (with anti-
152-389 0-25 0.005 bidirectional 18 Plain rotation device) L *2

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

¢ Measuring face: Carbide tip (152-389/390 are alloy tool steel),
Hardness: 90 HRA or more (152-389/390 are 60 HRC or more),
Lapped

o Scale finishing: White anodized aluminum

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.




Mitutoyo

Micrometer Heads
SERIES 197 — Long Stroke Non-rotating Spindle

* Large thimble micrometer head with non-rotating spindle.
* Floating thimble allows easy zero setting at any spindle position.
¢ Dual-spindle mechanism for quick feed of 1 mm/rev (standard models: 0.5 mm/rev).

Dimensions Unit: mm

Plain stem

Speeder §

28

29

197-101  Mass: 300 g

() with spindle fully retracted.

h Maximum permissible
error Jmee

Order No. Range Graduation Graduation features Stem dia. Stem Spindle end Spindle pitc
0.005 mm Bidirectional Flat (carbide tip)

Order No. LENT Graduation Graduation features Stem dia. Stem Spindle end Spindle pitch MaX|m:rrrr:)£JJe“:'r)rEu55|ble

197-201 0.0002 in Bidirectional Flat (carbide tip) +0.0001 in
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Carbide tip,
Hardness: 90 HRA or more,
Lapped

¢ Scale finishing: White anodized aluminum

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.
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Micrometer Heads
SERIES 153 — High Accuracy and Resolution

* Fine graduation and high resolution model.
* Non-rotating spindle type.

Dimensions Unit: mm

i

_ﬁﬂ

120°

2

Plain stem

3-M4x0.7 PCD28

5 5T
View from A [No8-32UNC PCD1.125in]

—
o
wv
<
[+)]

(%]

=
=4
(0]

-
[=
(o]

o

0

918 00
[00.75" 006" |

28

938.1
285.5

318
(35.4)
60.4 (100)

153-301  Mass: 765 g
153-302  Mass: 775¢ [ ] 153-302
() with spindle fully retracted.

| Metric I
(o] ([T \[ N Range Graduation Graduation features Stem dia. Stem Spindle end Spindle pitch Maxirgl:lpgr%?;riissible
153-301 0-25mm |0.0005 mm (vernier) Bidirectional 18 mm Plain Flat (carbide tip) 0.5 mm +1/£0.5 um

| _inch I

h Maximum permissible
error Jwpe*

Order No. Range Graduation Graduation features Stem dia. Stem Spindle end Spindle pitc

. . ) e . . L . +0.00005 in/
153-302 0-1in |0.00001 in (vernier) Bidirectional 0.75in Plain Flat (carbide tip)| ~ 0.025in +0.00003 in

* \Wide range/narrow range
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

¢ Measuring face: Carbide tip,
Hardness: 90 HRA or more,
Lapped

¢ Scale finishing: White anodized aluminum

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.
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Micrometer Heads
SERIES 250 — Digit Counter Type

* Digit counter for easy reading of spindle movement.

Dimensions Unit: mm

Plain stem
- oS 2.8 Spindle lock Ratchet
™ o
¢ = -
B [N
1l E . © |
S =Yoo
15
(17) 938
42 (118.8)

250-301  Mass: 165 g

() with spindle fully retracted.

Specifications

[ Metric I

Order No. Range G raduation (mm) Stem dia. (mm) Stem Spindle end Spindle pitch  Graduation Maximum permissible

(mm) (mm) features error Jmee (pm)
250-301 0-25 0.01 10 Plain Flat (carbide tip) 0.5 — +2

Order No. Range o quation (in) Stem dia. (in) Stem Spindle end Spinczilﬁ pitch  Graduation Maximum permissible

(in features error Jwee (in)
250-312 0-1 0.0001 0.375 Plain Flat (carbide tip) 0.025 Vernier scale +0.0001
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Carbide tip,
Hardness; 90 HRA or more,
Lapped

¢ Scale finishing: Satin-chrome plated

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications

For details, contact the nearest Mitutoyo sales office.
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Micro Jack
SERIES 7

» Used for accurate leveling of machines, surface plates, and other precision instruments.
* Zero-setting is possible at any position.
¢ Easy adjustment under heavy load.

Dimensions Unit: mm

Contact Sensor

60
=

@40 (Recessed)
264

7850

Specifications

| Metric IS

Order No. Range (mm) Graduation (mm) Remarks (kg) Handle power at the max. loading (N)
7850 60-75 0.01 Max. load: 400 90

Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

* Measuring face: Alloy tool steel, ¢ Measurement example
Hardness: 60 HRC or more,
Lapped

¢ Scale finishing: Satin-chrome plated

Special sizes and [>) Products with special sizes and specifications can be made to order.
specifications For details, contact the nearest Mitutoyo sales office.
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Mitutoyo

Accessories for Micrometer Heads

Micrometer Head Mounting Fixtures

Manufacturing brackets to mount micrometer heads for each particular

application can be laborious and costly. Mitutoyo offers various types of

. . ‘ o - i -
fixtures for micrometer heads to meet a wide range of applications. These p . b i"lr"""

fixtures are made of nickel-plated cast iron. “'i 2 ':,-'""f H:-;?

Specifications

Mounting hole size
Micrometer Head Fixtures (Order No.) Mounting hole size

148 Series 303560, 303562, 303564, 303566 ©9.5x9.5 long for plain stem or stem locknut type
303559, 303561, 303563, 303565 micrometer heads

149 Series 303569, 303571, 303573, 303575 ©9.5x15 long for plain stem or stem locknut type
303568, 303570, 303572, 303574 micrometer heads

150 Series 303579, 303581, 303583, 303585 210x15 long for plain stem or stem locknut type
303578, 303580, 303582, 303584 micrometer heads

Note 1: Supplied with a socket head screw (M3x0.5x12) for fixtures to be used with a micrometer head without stem locknut
(plain stem type micrometer head).
Note 2: Refer to page 3-68 for details of the recommended maximum loading limit.

Micrometer head
Fixture

Recommended socket head screws for the fixtures

Fixtures (Order No.) Socket head screw (1) Washer (2)
303559, 303560, 303561, 303562, 303563, 303564 M3x0.5x8 Small, Nominal dia.: 3
303565, 303566 M3x0.5x12 Small, Nominal dia.: 3
303568, 303569, 303570, 303571, 303572, 303573 : -
303578, 303579, 303580, 303581, 303582, 303583 Mx0.7x10 small, Nominal dia. 4
303574, 303575 . .
303584, 303585 M4x0.7x12 Small, Nominal dia.: 4

Note: Refer to page 3-68 for details of the recommended maximum loading limit.
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Fixtures for micrometer heads with stem locknut

Unit: mm Order No. 303559 303568 303578 Unit: mm Order No. 303563 303572 303582

A 995 | 095 | 910 A 995 | 095 | 910
B 6 115 | 115 B 6 115 | 115
B C 15 2 20 4 C 30 40 40
/*ﬂ\\ D 20 30 30 - D 375 50 50
\\p/ w E % 35 35 D I E 45 6.5 6.5
o F 5 7 7 2 N ] F 15 18 18
i : G 11 16 16 o <>\ 44 G 10 15 15
TG H 8 12 12 9 | AN L H 15 20 20
c £ | | 0.5 175 | 175 N4 - | 934 | 045 | @45

J 275 40 40 H E

K 03.4 4.5 @4.5

A 29.5 29.5 210 A 29.5 29.5 210
B 6 115 | 115 B 6 115 | 115
C 40 60 60 C g5 | o5 | ol5
B c D 35 55 55 C 2 D 15 20 20
] E E 30 40 40 / 3( 2 ] E 2 4 40
T TN F 15 20 20 ol F 85 85 85
< TR &)e - G | o34 | 45 | oS 4 T o G 75 | 10 | 10
AN e TR H 10 20 20
£ L | 10 15 15
J 275 35 35
K 03.4 4.5 @4.5
L 075 | 125 | 125

Fixtures for plain stem type micrometer heads

Unit: mm Order No. 303560 303569 303579 Unit: mm Order No. 303564 303573 303583

A 29.5 29.5 210 A 29.5 29.5 210
B 9 145 | 145 B B 9 145 | 145
M -k C 15 2 2 C 30 40 40
= e D 20 30 30 & D 45 | 55 | 525
T E 23 3 35 E 4 6 6
2 _ F 5 7 7 o |7 — F 15 18 18
‘ o G 11 16 16 o = G 10 15 15
T - i H 8 12 12 © H 15 20 20
‘ H]G | 15 | 325 | 325 T | 45 [ 725 | 725
< Lo J 325 | @25 | 45 " a J 034 | 045 | o45
K 45 | 725 | 125 K [M3x05[M3x0.5] M3X0.5
L 934 24.5 24.5
M__ [ M3X05]M3X0.5|M3X0.5

Unit: mm Order No. 303562 303571 303581 Unit: mm Order No. 303566 303575 303585

A 29.5 | 29.5 10 A 99.5 | 29.5 910
B 9 145 145 B 9 145 145
8 . C 15 15 15 C 15 15 15
G D 20 25 | 225 D 15 20 20
7 E 40 60 60 E 25 40 40
4t = o +o-+D T~ F 3 5 5 - F 85 | 85 | 85
] ] G 30 40 40 G 75 10 10
L LEF g 2 H 15 20 20 H 10 20 20
[ 034 | 045 | w045 [ 10 15 15
J M3X05 | M3X0.5 | M3X0.5 ) 325 40 40
K 45 725 | 7.5
L 934 | o045 | 045

M | M3x0.5| M3%0.5 | M3X0.5
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Accessories for Micrometer Heads

Precision Leadscrews

* Mitutoyo manufacture simple and less expensive precision leadscrews for precise positioning mechanisms and fine-feed mechanisms, in addition to standard

micrometer heads.
* Mitutoyo also manufacture leadscrews with special specifications, such as 0.25 mm pitch, as well as those with the standard 0.5 mm feed pitch and with

dimensions and forms that meet customer requirements.

Drive motor

Pinion

Micrometer Head

—
o
wv
<
[+)]
(%]
=
=4
(0]
-
[=
(o]
o

Dimensions Unit: mm

Type AS: Plain Stem

Plain stem
Spindle (material:  Sleeve (material:
SKS hardened steel) / free-cutting steel, black oxide finish)
Stem diameter Nominal diameter of screw
o]
e —{H—
85 ml _
Ls T |2
L L, Ls E?B -'§
TS =2
L oo qué
=5

Type BS: Stem with Locknut

=S

Stem locknut ~ Spherical face

Spindle (material:  Stem locknut Sleeve (material:

SKS hardened steel), <o free-cutting steel, black oxide finish) [l NN L1 L2 Ls s Ls
_ diameter Nominal diameter of screw 08AZA160 » . e 5 ; =
é*? il 7 04AZA161 RE 3
8" QLJ' 1 DAAZA62| o) o | o5 | g15 | 155 | 8
LI L |2 04AZA163 4
3 _|Ls o—| & _
£ & 04AZA164
L L, Ls gg r:é @ “04AZA165] 96.5 42 395 27 10 -
L £2
i o




Mitutoyo

Specifications
. Stem L. . e Screw Sleeve

Order No. I};nrg)e Fe?glm)tch Feed(a:rclsxracy diameter 1P t(:l:rw)eter Tail grllanrseter nominal diameter Measuring face IV(Ia)ss

H (mm) diameter (mm) 9
04AZA160 AS-6.5 0 10
04AZA161 BS-6.5 0-65 5 26-0.008 23.5 23301 M4.5%0.5 a7 e 1
04AZAT62 | AS13 | . 05 . i . JI ardene 27
04AZA163 BS-13 . " 29.5-0.009 250012 M 35505 : 30
OARZRIGS. AS-25 0-25 9 96.35 9 ' . @12 Carbide ti o1
04AZA165 BS-25 210-0.009 } 26-0015 p 64

* AS type: Flat spindle tip without nut, BS type: Spherical spindle tip with nut
Note: Refer to page 3-68 for details of the recommended maximum loading limit.

Technical data

» Measuring face: Alloy tool steel (AS-25 and BS-25 are Carbide tip),

Hardness: 60 HRC or more (AS-25 and BS-25 are 90 HRA or more),

Lapped
¢ Durability: 100,000 operations are guaranteed (use condition: 4 kg load; 2 kg for AS-6.5 and BS-6.5)
* Main applications:

« Precision feed stages

+ Fine adjustment of optical elements (mirrors, prisms)

* Fiber optic centering devices

+ Various assembly and adjustment jigs
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Mitutoyo

Quick Guide to Precision Measuring Instruments

Micrometer Heads

\ly/

g Key Factors in Selection

Key factors in selecting a micrometer head are the measuring range, spindle face, stem, graduations,

thimble diameter.

With reference to the content of each product, select a micrometer suited to the purpose.

M Stem

* The stem used to mount a micrometer head is classified as a " plain type" or "clamp nut type"
as illustrated above. The stem diameter is manufactured to a nominal Metric or Imperial size
with an h6 tolerance.

e The clamp nut stem allows fast and secure clamping of the micrometer head. The plain stem
has the advantage of wider application and slight positional adjustment in the axial direction
on final installation, although it does requires a split-fixture clamping arrangement or adhesive
fixing.

e General-purpose mounting fixtures are available as optional accessories.

B Measuring Face

Plain stem

Stem locknut type

—ag

o A flat measuring face is often specified where a micrometer head is used in measurement
applications.

* When a micrometer head is used as a feed device, a spherical face can minimize errors due to
misalignment (Figure A). Alternatively, a flat face on the spindle can bear against a sphere, such
as a carbide ball (Figure B).

e A non-rotating spindle type micrometer head or one fitted with an anti-rotation device on the
spindle (Figure C) can be used if a twisting action on the workpiece must be avoided.

o [f a micrometer head is used as a stop, then a flat face on both the spindle and the face it
contacts provides durability.

B Non-Rotating Spindle

Z4ARRZN:

£

Flat face Spherical face Anti-rotation device
Figure A Figure C

i \ I i OO <
Figure B ' RS

T I —

At

e A non-rotating spindle type head does not exert a twisting action on a workpiece, which may be an important factor in some applications.

M Spindle Thread Pitch

e The standard type head has 0.5 mm pitch.

* 1 mm-pitch type: quicker to set than standard type and avoids the possibility of a 0.5 mm reading error. Excellent load-bearing characteristics due to larger screw thread.

 0.25 mm or 0.1 mm-pitch type
This type is the best for fine-feed or fine-positioning applications.
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M Constant-force Device

A micrometer head fitted with a constant-force device (ratchet or friction thimble) is
recommended for measurement applications.

o If using a micrometer head as a stop, or where saving space is a priority, a head without a
ratchet is probably the best choice.

B Spindle Lock

Micrometer head without constant-
force device (no ratchet)

Micrometer head with
constant-force device

* If a micrometer head is used as a stop, it is desirable to use a head fitted with a spindle lock so
that the setting will not change even under repeated shock loading.

B Measuring Range

* When choosing a measuring range for a micrometer head, allow an adequate margin in
consideration of the expected measuring range. Six measuring ranges, 5 mm to 50 mm, are
available for standard micrometer heads.

o Even if the expected measuring range is small, such as 2 mm to 3 mm, it will be cost effective to
choose a 25 mm-stroke model as long as there is enough space for installation.

o If a long measuring range of over 50 mm is required, the concurrent use of a gauge block can
extend the effective measuring range. (Figure D)

* In this guide, the range (or stroke end) of the thimble is indicated by a dashed line. For stroke
ends, consider the thimble as moving to the position indicated by the line when designing the

9.

B Ultra-fine Feed Applications

Figure D
Gauge block

77
wh—— A

‘ Head's measuring range
e e

Obtained measuring range

* Dedicated micrometer heads are available for manipulator applications, etc., which require
ultra-fine feed or adjustment of spindle.

M Thimble Diameter

* The diameter of a thimble greatly affects its usability and the "fineness" of positioning.
A small-diameter thimble allows quick positioning whereas a large-diameter thimble allows fine
positioning and easy reading of the graduations. Some models combine the advantages of both
features by mounting a coarse-feed thimble (speeder) on the large-diameter thimble.

B Graduation Styles

M’;.: ;
£ Sk w F:

3 et 3
iy
;A. S CE
ol ".“ "

o Care is needed when taking a reading from a mechanical micrometer head, especially if the user
is unfamiliar with the model.

e The "normal graduation” style, identical to that of an outside micrometer, is the standard.
For this style, the reading increases as the spindle retracts into the body.

 On the contrary, in the “reverse graduation” style, the reading increases as the spindle advances
out of the body.

o The "bidirectional graduation" style is intended to facilitate measurement in either direction by

using black numerals for normal, and red numerals for reverse operation.

* Micrometer heads with a mechanical or electronic digital display, which allow direct reading of
a measurement value, are also available. These types are free from misreading errors. A further
advantage is that the electronic digital display type can enable computer-based storage and
statistical processing of measurement data.
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Quick Guide to Precision Measuring Instruments

B Guidelines for Self-made Fixtures

A micrometer head should be mounted by the stem in an accurately machined hole using a clamping method that does not exert excessive force on the stem. There
are three common mounting methods as shown below. Method (3) is not recommended. Adopt methods (1) or (2) wherever possible.

(Unit: mm)
Mounting (1) Clamp nut (2) Split-body clamp (3) Setscrew clamp
method
() a
o o] peefeee=a i ary
o [ | i
wv S i e et |
< i i 7
3 : :
- [ i [ I
(%}
©
i)
c
o
v Points to keep Face A
in mind
Stem diameter 29.5 ‘ 210 012 218 9.5 210 g12 218 29.5 210 g12 718
Mounting hole G7 G7 G7 G7 H5 H5
Fitting tolerance +0.005 to +0.020 +0.006 to +0.024 +0.005 to +0.020 +0.006 to +0.024 0to +0.006 010 +0.008
Care should be taken to make Face A square to the . M3x0.5 or M4x0.7 is an appropriate size for the setscrew.
. mounting hole. Remove burrs generated on the wall of the mounting hole | " o o
Precautions ) o ) Limit countersinking into stem to 90°x0.5 and be careful
The stem can be clamped without any problem at by the slitting operation. .
o not to damage the stem in the process.
squareness within 0.16/6.5.
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B Maximum Loading Capacity of Micrometer Heads

The maximum loading capacity of a micrometer head depends mainly on the method of mounting and whether the loading is static or dynamic (used as a stop, for example). Therefore the
maximum loading capacity of each model cannot be definitely specified. The loading limits recommended by Mitutoyo (at less than 100,000 revolutions if used for measuring within the
guaranteed accuracy range) and the results of static load tests using a small micrometer head are given below.

1) Recommended maximum loading limit

Maximum loading limit

Standard type Spindle pitch: 0.5 mm Up to approx. 39.2 N (4 kgf)*
Spindle pitch: 0.1 mm/0.25 mm Up to approx. 19.6 N (2 kgf)
Spindle pitch: 0.5 mm Up to approx. 39.2 N (4 kgf)

High function type Spindle pitch: 1.0 mm Up to approx. 58.8 N (6 kgf)
Non-rotating spindle Up to approx. 19.6 N (2 kgf)
Series 110 micro-fine feed type (with a differential mechanism) Up to approx. 19.6 N (2 kgf)

* Up to approx. 19.6 N (2 kgf) only for Ultra small models

2) Static load test for micrometer heads (using 148-104/ 148-103 for this test)

(1) Clamp nut (2) Split-body clamp

Clamp nut

7Y '

=)

Split-body clam

(3) Setscrew clamp
P

,I/( setscrew Test method
Micrometer heads were set up as shown and the

7 < force at which the head was damaged or pushed
= out of the fixture when a static load was applied, in

direction P, was measured. (In the tests no account
was taken of the guaranteed accuracy range.)

Mounting method Damaging/dislodging load

(1) Clamp nut Damage to the main unit will occur at 8.63 to 9.8 kN (880 to 1000 kgf).
(2) Split-body clamp | The main unit will be pushed out of the fixture at 0.69 to 0.98 kN (70 to 100 kgf).
(3) Setscrew clamp Damage to the setscrew will occur at 0.69 to 1.08 kN (70 to 110 kgf).

Note: These load values should only be used as an approximate guide.
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Mitutoyo

Quick Guide to Precision Measuring Instruments

Custom-built Products (Product Example Introductions)

Micrometer heads have applications in many fields of science and industry and Mitutoyo offers a wide range of standard models to meet customers' needs.
However, in those cases where the standard product is not suitable, Mitutoyo can custom build a head incorporating features better suited to your special
application. Please feel free to contact Mitutoyo about the possibilities - even if only one custom-manufactured piece is required.

1. Spindle-end types

o Standard e Spherical * Pointed e Spline

* Tapped * Flanged * Blade (for non-rotating

spindle type only)

Een 6= <3 =3 B3 —T 3

2. Stem types
A custom stem can be manufactured to suit the mounting fixture.

o Plain e Clamp nut

6 =55 [© =F

3. Scale graduation schemes

Mitutoyo for ordering a custom scheme not shown here.

o Standard * Reverse

E 25 20 15 10 45
[l

0 5 10 15
[Tt

T T

TTTITT T

45

o Reverse vertical o Offset zero

45

0 5 0 5
s
T

T T

I T

45

5. Motor Coupling

Couplings for providing motor
drive to a head can be designed.

B

=]

s

|
7. Spindle-thread pitch

Pitches of 1 mm for fast-feed applications or 0.25 mm and 0.1 mm
for fine-feed can be supplied as alternatives to the standard 0.5 mm.
Inch pitches are also supported. Please consult Mitutoyo for details.

9. All-stainless construction

All components of a head can be manufactured in stainless steel.

e Threaded

o] ==h

Various barrel and thimble scale graduation schemes, such as reverse and vertical, are available. Please consult

o \ertical

Note: Long spindle type is also available. Please consult Mitutoyo.

* Flanged

IS SN

4. Logo engraving
A specific logo can be engraved as required.

o

o

T

m

45

e Graduations only

T llll\l\

6. Thimble mounting

Thimble mounting methods including a ratchet, setscrew, and hex-
socket head screw types are available.

* Ratchet o Hex-socket head screw

] ©

o Setscrew

= p

8. Lubricant for spindle threads

Lubrication arrangements can be specified by the customer.

10. Simple packaging

Large-quantity orders of micrometer heads can be delivered in simple
packaging for OEM purposes.
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Litematic

Ideal for measuring the thickness or height
of a workpiece that can be easily affected
by the measuring force

VL-50-B/50S-B ---rv+++++++sesrrrernreeeeeerasnsannnnnretneeeeesasaaannnnnenes 4-1
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Mitutoyo

LITEMATIC®

VL-50-B/505-B

¢ With a measuring force of only 0.01 N, the Litematic is ideal for measuring easily deformed workpieces or high-accuracy
components.

* For workpieces for which 0.01 N is insufficient, either the 0.15 N or 1 N model (factory-installed option) is recommended.

* The spindle is motor-driven and stops when the contact point touches the workpiece. From then on, the maximum, minimum,
or difference value can be measured using a constant measuring force.

High-accuracy measurement

¢ High resolution of 0.01 um, and wide measuring range of 50 mm.
* The measuring table supplied with VL-50-B is ceramic, which is corrosion free, for easier maintenance and storage.
¢ The spindle is made of low thermal expansion material.

WM N
ey

Litematic Head
VL-50S-B

Q Note: The stand (957460) is sold as an option.

T Separate type VL-505-B
Litematic Because the measuring unit and the display unit are separate, they can
VL-50-B be integrated into the user's measurement system. An optional dedicated

stand is also available.

@ Constant measuring force principle .......................................................................................

An unbalanced, parallel-link structure enables Fig. 1. The spindle moves downwards towards Fig. 2. The spindle lifts the linkage off
the Litematic to offer a low and constant the workpiece. the stop into the measuring position.

measuring force.

Parallel link

The Litematic's measuring force is not provided
by a spring but comes from a structure
resembling a balance scale. We call this a
"parallel linkage." A motorized slider carrying
the linked spindle moves down its guideway
while the linkage is supported on a stop, as
shown in Fig 1. When the spindle contacts the \{
workpiece (Fig. 2) it moves the linkage up off the —
stop and the motor is halted. At this point the

Counterweight

o |

linkage is now supported by the workpiece, and The contact point on the spindle touches
thus a constant measuring force is applied. the workpiece, lifting the linkage off
the stop and halting the motor that was
lowering the spindle, thus applying a
constant force to the workpiece.
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VL-50-B/50S-B

Specifications

318-221* 318-222" 318-223* 318-226™ 318-227* 318-228"
VL-50-B VL-50-15-B VL-50-100-B VL-50S-B VL-505-15-B VL-50S-100-B

Measuring range”' 01050 mm (0o 2 in)
Resolution 0.01/0.1/1.0 ym (0.0000005 in/0.000005 in/0.00005 in)
Display unit 8 digits/14 mm (0.6 in) character height (without signs)
Scale type Reflection type linear encoder
Stroke 51.5 mm (2 in) (when using a standard contact point)
Measuring accuracy (20 °C)"" (0.5+1/100) pm L=arbitrary measuring length (mm)
Accuracy guaranteed temperature™ 20£1°C
Repeatability"’ o=0.05um
Measuring force”" 0.01N 0.15N" \ N? \ 0.01N \ 0.15N" \ 1N?
ol Measurement Approx. 2 mm/s (0.08 in/s) or 4 mm/s (0.16 in/s) (changeable by parameter)

Fast feed Approx. 8 mm/s (0.3 in/s)
Contact point @3 mm carbide tipped (fixing screw: M2.5 (P=0.45)x5), standard contact point: 901312
Measuring table 2100 (ceramic, grooved, removable) \ —
Input Foot switch input (when optional foot switch is used), External Control
Output Digimatic output/RS-232C output (changeable by parameter)
Rating Power supply 85 t0 264 V AC (depends on AC adapter)

Power consumption Max. 12 W (12V, 1 A)
EU Directive EMC Directive
Main unit mass 19kg (35.2 Ibs) ‘ 6 kg (11 lbs)

AC adapter: 357651, Power cable: 02ZAA000, Grounding wire: 934626,
AC cable (Japan): 02ZAA000, AC cable (USA): 02ZAA010, AC cable (EU): 02ZAA020,
AC cable (UK): 02ZAA030, AC cable (China): 02ZAA040, AC cable (Korea): 02ZAA050
Hex wrench (2 pcs, for fixing contact point and for removing fixing bracket)

Foot switch: 937179T
— \ Dedicated stand: 957460
Output connector (with cover): 02ADB440 (for external control)
RS-LINK/Digimatic connecting cable: 936937 (1 m) 965014 (2 m)

Recommended interchangeable contact points*>
Optional accessories (Measuring force when each interchangeable contact point is used.)
Shell type: 101118 (Approx. 0.02 N)
Carbide tipped spherical contact point, #7: 120059 (Approx. 0.03 N)
Carbide tipped spherical contact point, g10.5: 120060 (Approx. 0.06 N)
Carbide tipped needle contact point, 20.45: 120066 (Approx. 0.01 N)

VL weight parts: 02AZE375 Measuring force: Approx 0.01 Nt0 0.96 N
Note: The above VL weights are not applicable to VL-50-100-B, VL-505-100-B.

*1 Normal measurement using standard contact point (with smoothing set as “weak”).
*2 Under less temperature change, and hot or cold direct air flow should be avoided.
*30.15N and 1 N types are factory-installed option.
*4 To denote your AC power cable add the following suffixes to the order No.: A for UL/ CSA, D for CEE, DC for CCC, E for BS, F for SAA, K for KC, and No suffix are required for PSE.
*5 When another contact point that has a flat measuring face is mounted, the contact point requires parallelism adjustment with respect to the table surface.

Mounting this contact point should be custom-ordered from Mitutoyo.
Note: Motor life is approximately 100,000 operations, after which replacement is advisable.

This maintenance factor is particularly important to bear in mind when the machine is used frequently, such as on a production line.

Standard Accessories
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Dimensions Unit: mm

VL-50-B VL-50S-B

Rear panel

103.2

Measuring unit  |...

170

1]

Contact

380.2
~
o
~

Contact point 56
Measuring table é

2100

Clamp screw
for meastimg table \, /|

Display

Operation switch

Abo

4-M 4x0.7 depth 10

186.4

w
S
=)

Note: When a contact point having a flat measuring surface, other than those described above, is installed, the measuring surface must be adjusted for parallelism with the table
surface. This requires a special order.
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Optional accessories

Optional stand for VL-505-B Interchangeable contact points

957460 950 SR2.5 10 3.7
—
Ltematic - s s %:@D
[ ' %

Hexagon socket
head cap screw
I

Bracket i

|
Base

15

Material: Hardened steel

Order No. Measuring force
101118 0.02 N

Material: carbide Flatness: 3 um

Order No. Measuring force
120066 0.01N

10

Q|
s §

SR 17——‘ Material: carbide

Order No. Measuring force D d SR
120059 0.03N @75 |65 | 7
120060 0.06 N 210.5|29.5 | 10

Applicable plug Applicable plug (commercially available)
02ADB440 (with cover) Optional accessory 10136-3000VE  (3M: Plug)
18 1 10336-52A0-008 (3M: Cover)
s DX40M-36P (Hirose: Plug)
Receptacle DX30M-36-CV  (Hirose: Cover)
é@ TH@é 10236-52A2
(3M) or equivalent
19

36
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Connector terminal function

1) Pin assignment

: . Input/ _n
Pin No.  Signal name Output Description (purpose)
1 COM - . . o
5 oM — Common terminal to input and output circuits (internally connected to GND)
3 L out Tolerance judgment output terminal
4 L2 OUT A related judgment terminal only outputs “L”
5 L3 out At error occurrence
6 4 ouT L1, L5 = Outputs “L”
7 e oUT 112,13, 14 = Outputs *H
10 NOM outT Qutputs “L" in the count mode.
21 uLMIT out Outputs “L" at the top dead point of the spindle.
22 WORK out Outputs “L" upon detection of a workpiece.
25 SET1 IN " . ) o .
% ST N Specifies peak selection/motor speed in combination with SET.
Peak selection: In combination with SET
Peak mode | SET2|SET1
Currentvalue | H | H
28 MODE IN MAX H L
MIN L [ H
TR L L
Motor control: Specifies a spindle ascent speed along with SET.
3 rf)zeg(:nm/s Sﬂz SEIP When changing the spindle speed, stops the spindle
30 up IN aggrox: ammis | R T L] once and allows 50 ms or more before change.
approx.2mm/s | L | H
approx. Tmm/s | L L
Motor control: Specifies a spindle ascent speed along with SET.
Hped 2l When changing the spindle speed, stops the spindle once
31 DN IN approx. 8mm/s | H H and allows 50 ms or more before change
approx. 4mm/s | H L 9.
approx. 2mm/s | L H
approx. Tmm/s L L
32 FSW IN Motor control: Same function as that of foot switch.
3 HoLD N The display value is held during input.
At error occurrence the error is cleared at the leading edge of this signal.
35 PSET IN Executes presetting.
) Peak clear: The peak value is cleared upon input of the signal during the HOLD signal input in the Peak mode.
N.C o Unconnected terminals (Do not connect anything)
e (8,9, 11-20, 23, 24, 27, 29, 33 and 36 pin terminals)

2) Input/output circuit

1. Output circuit: When the signal goes to "Low," the
transistor turns on. (Open collector output)

2. Input circuit: When the signal goes to "Low," the input is enabled.

Counter

External circuitry example

Use open-collector output
© or relay output, etc |

Counter

External circuitry example

T4HC14or
the equivalent !

Maximum output voltage: 24 V
Maximum output current: 20 mA
Maximum saturation voltage: 0.7 V

Maximum input current: T mA
Inout volutage (H): H=4~24V
Inout volutage (L): L=1V max.
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VL-50-B/50S-B
3) Timing Chart

1. Power On characteristics 2. Tolerance judgment result output timing

MIN.2 sec
Max.
Power supply Min.
MIN.30 ms
HOLD

‘ MAX.30 ms I
NOM L1

MAX.16 (100) ms

l—,— MAX.16 (100) ms |

R
L5 |

() indicates a value in the Smoothing (“soft”)

—
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3. Mode/Up/DN timing 4. HOLD, Error clear
_ MINA5ms MIN15ms
Sl X Ww | |
— J \
MODE-UP-DN Data lach MAX.10 ps (100 ms)"!
MING ms MIN12 ms 1 MIN12 ms - MAX.30 ms Dati output
DATA MAX12ms | J i
MIN.15 ms MIN. 0 ms

* Peak clear input (following HOLD input, preset input)
*1:The value in () is that at the time of smoothing.
*2:In case of parametere 28 and HOLD selection 1.
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Functions

Control panel/Display Unit

Tous

Key function
Key
1) Up

Function
Moves the spindle up only while the key is pressed.

2) Down

Moves the spindle down only while the key is pressed.
Used to touch the contact point on a workpiece to make a measurement.

3) Rapid Up

Moves the spindle up quickly only while the key is pressed.

4) Rapid Down

Moves the spindle down quickly only while the key is pressed.

5) ZERO

Sets the origin at any position of the spindle. Also, it zero-sets all display
values for difference measurements. This key can be used to clear an error.

6) PRESET

Allows the currently displayed value to be set from the keyboard, irrespective
of spindle position. Often used in conjunction with gauge blocks.

7) MODE

Selects and sets one of various measurement modes such as MAX/MIN
measurement.

8) LIMIT

Enters tolerance limits for tolerance judgment.

9) TEACH

Sets up the position memory.

10) PM1 to PM3

Moves the spindle to a previously stored position with a single keystroke.

Indicator (LED)
Indicator

11) GONG

Function
Displays the result of a GO/NG judgment.

12) Sign

Lights to display a minus value.

7) 5) 13) MAX

Lights in the maximum value mode. | Both light when the measurement is

14) MIN

Lights in the minimum value mode. | the difference type (MAX - MIN).

15) WORK

Lights while a workpiece is being measured.

TH.

Lights when a measurement value is held after measurement has been
completed.

Lights when the user compensation is set to ON. (Lights while the position
memory is active.)

Lights while the unit of display values is inch. (Lights in the external HOLD
mode.)

Rear panel (switches and connectors)

VL-50-B Rear panel
1)

Part name
1) Measurement data output connector (OUT)

VL-50S-B Rear panel

Function
Outputs measurement data to a Digimatic mini-processor, etc.

RS-LINK connector (IN/OUT)

Connects multiple devices and can output measurement data from one RS-232 port.

2) RS-232C connector

For communication with a PC, etc.

3) External control connector

Used to connect this instrument to an external device for remote control.

4) GND terminal

5) Foot switch

Foot switch (optional) for controlling measurement operation is connected here.

Input connector to receive power from the AC mains adapter.

7) Power switch

8) AC adapter cord clamp

Prevents AC adapter cord from pulling out.

9) CONTROL connector: for VL-50S-B only

Gage head connector.

)

)

)

)
6) DCIN
)

)

)

0

10) INPUT connector: for VL-505-B only

Gage head connector.
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Optional accessories

Optional weights for the Litematic
02AZE375

One of the notable characteristics of the Litematic is its small measuring force (0.01 N or 0.15 N models).
However, depending on the characteristics of the workpiece, it may not be possible to transmit a sufficient measuring force and the
contact point may appear suspended. To solve such a problem, optional weights are available that attach to the spindle to achieve the

appropriate measuring force without damaging the workpiece.
Note: Cannot be used with VL-50-100-B, or VL-50S-100-B

Spindle with an optional weight installed External appearance of optional weights Measuring forces generated by weight
combinations for 0.01/0.15 N models

Weight B
° ( %o‘ﬂmate\\s 20¢f) Measuring force ]
g ) Exttre:;lon A B C
C 0.01 0.15
g 006 | 021 1
‘g‘ 016 | 031 1 1
Weight A
< w:a;});r&x:imate\y 40 gf) 0.26 0.41 ! !
| Lo \ 0.36 0.51 1 1 1
Neight Extension rod
Las;‘)%;xm‘nate\v 10gf) * \Iaxp;e)?;:r%toe\ﬁgf} 046 061 1 1
0.56 0.71 1 1 1
0.66 0.81 1 1 1
0.76 0.91 1 1 1 1
0.86 — 1 2
0.96 — 1 2 1
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RS-232C communication function

1) List of commands

Command format  Response output Operation content
A display value is output via RS-232C.
GAsk s CRLF G# * %, + “> " indicates gage channel numbers 01 to 99 (all channel number when set to 00).
01234.567CRLF | When RS-LINK is not connected, the channel number is "01".
“#" indicates the type of data (N: current value, X: maximum value, M: minimum value, and W: TIR (range)).

CN * CRLF CH > * CRLF The display is switched to the current value.
CX> * CRLF CH* * CRLF The display is switched to the maximum value.
CM > > CRLF CH * CRLF The display is switched to the minimum value.
CW> > CRLF CH> * CRLF The display is switched to the TIR value.

CR> * CRLF CH> * CRLF The display is zero-set.

CL> * CRLF CH* * CRLF The peak value is cleared.

The preset value is input.
e | CH *CRIF Input a preset value and a tolerance limit with a sign and a numeric value of 8 digits without appending a decimal point.

Input tolerance limit S1.

Perform tolerance setup in the order of CD and CG for 3-step tolerance judgment, and in the order of CD, CE, CF, and CG for 5-step tolerance judgment.
CD* *, +01234567CRLF | CH *CRLF An error messege is output if there is a difference in tolerance limit order, or in the number of steps between the setting and data to be sent, or if
incorrect data exists.

If this is the case, repeat setup from the beginning of the CD command.

CE* >k, +01234567CRLF | CH* *CRLF Input tolerance limit S2.

CF* %, +01234567CRLF | CH* *CRLF Input tolerance limit 3.

CG* *, +01234567CRLF | CH* *CRLF Input tolerance limit 54.

CS> * CRLF CH> < CRLF An error is canceled.
Spindle control
VS * +$ CRLF CH> > CRLF Sign +: Moves up the spindle., -:Moves down the spindle.

$: Speed specification 0: Stop 1: 2 mm/s 2: 4 mm 3: 8 mm/s approx.

Status of spindle condition
VT3 * +$ CRLF CH >, #CRLF | In place of #, 0: Normal 1: Upper dead point limit 2: WORK ON
Channel number 00 cannot be used.

2) Pin assignment Pin No. Signal name Input/Output Definition
1 5 2 RXD IN Receive data
3 XD out Transmit data
6 :“f;’: » 4 DTR ouT Data terminal ready
P 5 5 GND - Ground
6 DSR IN Data set ready
*Receptacle specification: D-sub 9-pin (male), inch thread spec. 7 RTS out Request to send
+Applicable plug specification: D-sub 9-pin (female), inch thread spec. 8 T N Clear fo send
1,9 N.C. — Unconnected

eCommercial cable examples:

For DOS/V: KRS-403XF1K (1.5 m), Sanwa Supply Corp. 4) Timing Chart
For PC-98 series: KRS-423XF1K (1.5 m), Sanwa Supply Corp.

RS-232C command input and response output

Command< >
- . . - LF -n
3) Communication protocol (EIA RS-232C compatible) O
Home position DTE (terminal) and cross cable are to be used.
Communication method |half-duplex, non-procedural Response output -={LF
Baud rate 4800, 9600, 19200 bps
Start git: 1( ) ASC
) . Data bits: (7 or 8) ASCII, uppercase
Bit configuration Parity bit: None, even or odd — !
Stop bits: 2 MAX.20ms* MIN.10ms
Communication *The RS-232C output is put on hold during key operations.

condition setup Set with parameters.

RS-232C data output time

The maximum output time when the all-data-output command (GAOOCRLF) is used can be calculated
using the following formula:

Maximum output time [ms] =
counter connection count X 20 + connected channel X 17 (8.5) + 6 (3)

*At a transfer speed of 9,600 bps; figures inside () indicate values [in ms] when the speed is 19,200
bps. (Calculation example) 1 VL unit = MAX43 (31.5) ms (Note: The processing time by the personal

computer is not included.)

Printer and connecting cable

Digimatic mini processor Prints the Digimatic output up to 8 digits from Litematic.
DP'1VA LOGGER 264'505* o Connecting cable (1 m) 936937

Note: The number of significant digits for Digimatic output is six.

* To denote your AC line voltage add the following suffixes. A for
North America, D for Europe, E for UK, K for Korea, DC for China, B
for Oceania without AC adapter and no suffix is required for Japan.




Contact Sensor

Mitutoyo
VL-50-B/50S-B

Example measurement applications

Rubber and plastic

If the workpiece is soft the risk of indentation
may be reduced by replacing the standard contact
point with one of larger radius, such as an
optional carbide-ball type.

-Plastic
P Rubber
»Keypad

Precision components

The Litematic can be used as a high-precision
displacement gage.

p-Bearing
P>-Shaft

Medical and pharmaceutical products

If the workpiece is soft the risk of indentation
may be reduced by replacing the standard contact
point with one of larger radius, such as an
optional carbide-ball type.

P Injection needles
»-Pills
P>Patches and ointments

T

For this type of workpiece the smallest measuring
force available is recommended.

] P> Blue plate glass
P-Lenses
»>Contact lenses

Thin sheet metal

Because the measuring force is small, deformation
of the workpiece can be minimized.

P> Chassis
> Shimming materials
p>Blade springs
P>Beverage can materials
: —
=

|

If the workpiece flexes, making accurate
measurement impossible, using a type with a
larger measuring force or adding a weight to the
spindle may be effective.

P> Chips

> Wafers

»Lead frames

Film and sheet

If the workpiece flexes, making accurate
measurement impossible, using a type with a
larger measuring force or adding a weight to the
spindle may be effective.

PFilm
>Flexible substrates
P Various types of sheet

o

-

For this type of workpiece the smallest measuring
force available is recommended.

»Media tape
»-Hard disks
P Various types of disks

Electronic components

For this type of workpiece the smallest measuring
force available is recommended.

»>Printed circuit boards
»>Connectors
p-Battery components
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Laser Scan Micrometer

High accuracy non-contact measuring system

.FeatureS/Principle .................................
MLaser Scan Micrometer Selection Guide------

EMeasuring Unit
LSM-6902H (Measuring Unit and Display)--
LSM-500S (Ultra-Fine Wire Measuring Unit) -+
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LSM-SOBS (30 mm type) ...........................
LSM-506S (60 Mm type)---+-+-+seeseeresceeseses
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Adjustable Workstages ...........................

5-1
5-3

5-5
5-7
5-9
5-11
5-13
5-15
5-17
5-19

M Display Unit
LSM-6200 (Multi-function Type Display Unit) ---
LSM-5200 (Panel-mount Type Display Unit) -
Part Name and Function ........................
Display Unit Functions ----+-+eeseseeseseecsenee
Data 1/0 Specifications for Display Unit -

M Optional Accessories (Display Unit)
Interface unit for LSM-6200/6902H -+++-++++
System Extension Devices ........................

BGlOSSary -+ e ereeeesesserssssesnssensisisnisensnes

MPrecautions
Observe the following precautions «--------
Re-assembly after removal from the base -
Cautions on the Mounting Posture of
LSM-512S and LSM-516S Main Unit -+
Export Control Compliance «-+-+-+sseeeeeees

IAppIications ..........................................
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Innovative Laser Tec

Laser S
Micro

High Precision Full-lineup

Features

Ultra-high scanning rate 3200 scans/sec

] [excludes some models]
§ The incorporation of a sixteen-face polygonal mirror and a high-precision motor now makes scanning at 3200 scans per
G second possible. This formidable capability is ideal, for example, for taking measurements on high-speed production lines
§ or on vibrating workpieces.
é L] L] L] L] L] Ll
2 Eliminates measuring errors due to individual operator
differences
Since measurement is performed by just placing the target part on the measuring table or jig, operator differences are
eliminated.

Repeatability and linearity are improved and positional
errors are reduced

Thanks to the optical system optimization and clock pulse speed enhancement, the repeatability and linearity have been
dramatically improved and positional errors are decreased, making the LSM very suitable for high accuracy applications.

The industry’s first guarantee of narrow range accuracy

The improvements made have enabled specification of a guaranteed narrow range accuracy for the first time ever. Now
a higher level of accuracy is obtainable for comparison measurements using master gages or workpieces. (Except for the
LSM-500S and LSM-9506)
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An ultra-precision scanning motor is adopted to achieve
ultra-high accuracy.

<Benefits of scan motors>

* High accuracy is achieved with highly stable and smooth rotation.

* A long service life without requiring maintenance.

¢ Ultra-high-speed measurement at 3200 scans per second follows any positional change of the
workpiece.

* Being affected little by the ambient temperature and humidity changes enables high accuracy.

Principle diagram of laser scan micrometer (scan motor type)

Collimating Workpiece
Motor  lens Condenser lens

/
/
1

X
/ \
\
\
X

=» Polygonal mirror ~—

Photoelectric  Amplifier
element
(receiver)

-— Power source — Semiconductor laser — Photoelectric element

(Reset signal generation)

MP Motor drivin RS
pulse 9 «—— Clock pulse —I
S t -
ROM Counter +— Gate +— selection Edge detection
RAM circuit diruit
Edge detection RS

I I circuit
h |
Keyboard Foot Expansion

Datadisplay | ">232C Analog I/0 switch dlot

As shown in the block diagram above, the laser beam emitted from the semiconductor laser synchronizes with the clock pulse and is reflected
by the polygon mirror rotating at high speed. Then, it is converted to a parallel beam by the collimator lens, scans across the workpiece and
finally reaches the photodetector.

The photodetector generates a voltage while it detects laser light during the scan.

According to the presence or absence of detector voltage, the dimension is displayed by counting the pulses generated while the laser beam is
blocked by the workpiece.

Therefore, the workpiece size and gaps between workpieces can be measured.

In this laser scanning method, the essential element to achieve high accuracy is the constant scanning speed of the laser beam.

Mitutoyo’ s laser scan micrometers address this requirement by adopting the ultra-precision scanning motor and ultra-high-precision optical
components.

é )
Excellent linearity is an essential prerequisite for high accuracy over the entire

measuring range, and the LSM is highly linear.
Accuracy is guaranteed for both the entire

measuring range and narrow range*, and

measurement values are stabilized.

* Excepting the LSM-500S and LSM-9506. i

A wide choice of calibration gauges is available : T "
(optional) .
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Mitutoyo

Laser Scan Micrometer Selection Guide

e Semiconductor laser light source for measurement section: Visible light type

(wavelength: 650 nm)

Measuring Units

Measuring range  0.005 - 2 mm
(0.0002 in - 0.08 in)

LSM-500S

e

A al

Measuring range 1 -60 mm
(0.04in-2.36in)

LSM-5065

-y

Measuring range  0.05- 10 mm
(0.002 in- 0.4 in)

LSM-501S

Measuring range  1-120 mm
(0.04in-4.72 in)

LSM-5125

Measuring range 0.3 -30 mm
(0.012in-1.18in)

LSM-503S

Measuring range 1 - 160 mm
(0.04in-6.301in)

LSM-516S

Display Units

Multi-function (Power Supply 100 V - 240 V AC)

LSM-6200

-
Sk
=
=
=
a

[alle]a]

LSM-5200

B

Compact (Power Supply +24 V DC) 1.3A
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Measuring Unit (Factory-set package) Measuring Unit with Integrated Display

Measuring range  0.1-25 mm Measuring range 0.5 - 60 mm
(0.004in-1.0in) (0.02in-2.36 in)

LSM-6902H LSM-9506

Repeatbility: +0.045 pm Bench-top type with integrated display unit

The optimal solution for measuring the outside diameter of pin gages
and plug gages.

The use of world-class laser scan micrometer LSM-6902H along with an adjustable workstage allows high-accuracy measurement
inspection of the outside diameter of pin gages and plug gages.

This LSM is also capable of data output to an external device such as a personal computer from the display unit.

(Measurement data can be stored easily in cells on EXCEL by using the Mitutoyo input tool.)

B Major Specifications
Measuring range: @0.1 mm to ¢25.0 mm
Resolution: 0.01 pym
Accuracy: £0.5 pm
Repeatability: £0.045 pm

LSM-6902H
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MEASURING UNIT and DISPLAY
Ultra-High Accuracy Measuring Unit LSM-6902H

* Demonstrates the outstanding repeatability available in the 25 mm class.

* The ultra-precise scanning motor enables the highest measurement accuracy to be realized.

* Thanks to excellent linearity, an accuracy of £0.5 um over the entire measuring range and a higher accuracy of
+(0.3+0.1 AD) um over a narrow range are guaranteed.

* The optimal solution for measuring the outside diameter of pin gages and plug gages.

Pin and plug gage
measurements --ccceeeeeiieiiin

LSM-6902H
Signal cable (5 m) No.02AGN770A is supplied.

Specifications

Measuring unit

Set Order No. 544-497-1 544-498-1 544-499-1
Type mm mm inch/mm
Applicable standards JIS IEC, FDA
Measuring range 0.1t025mm
Resolution 0.01 to 10 um (selectable)
_ Entire range +0.045 um (225 mm)
el iy Narrow range £0.03 pm (210 mm)
2 am o Entire range £0.5 ym
ARG A Narrow range +(0.3+0.1 AD) ym [D: mm]”®
- Positional error® +0.5 um
g Measuring range +1.5mm x 25 mm
3 Scanning rate 3200 scans/s
e Laser wavelength 650 nm (Visible)
w Laser scanning speed 226 m/s
§ Operating temperature 0t040°C
s Operating humidity RH 35 to 85 % (non-condensing)
§ *1: At the 20 level in the case where 25 mm and 10 mm diameters are measured using a measurement time of 1.28 seconds (2048 scans on average).

*2: The value at the center of the measuring range.

*3: The additional error (in outside diameter) caused by workpiece movement within the measuring envelope during the measuring cycle.

*4: Length along optical axis x Scanning length (Measuring range)

*5: AD is the difference in outside diameter between the master gage and workpiece.

Note: To denote your AC power cable add the following suffixes to the order No.: A for UL/CSA, D for CEE, DC for CCC, E for BS, F for SAA, K for KC, C and No suffix are required for PSE.

Display unit
Display 16-digit plus 11-digit fluorescent display, and guide message LED
Segment 1107 (1to 3, transparent) or 1 to 255 edges
Averaging times Avrithmetic average: 2 to 2048 scans. Moving average: 32 to 2048 scans.
Judgment Selection from "target value + tolerance", "lower tolerance + upper tolerance", or "7 classes multilimit tolerance zone".
Measurement mode Standby, Single measurement, Continuous measurement
Statistical analysis Maximum, Minimum, Average, Dispersion, o (5.D)
External dimensions 335(W)x134(H)x250(D) mm
Power supply 100 to 240 VAC £10 % 50 W 50/60 Hz
Standard I/F RS-232C, Analog 110
Optional I/F Digimatic code output unit (2-ch), 2nd /0 analog I/F, BCD I/F
Operating temperature/humidity 0t0 40 °C, RH 35 to 85 % (non-condensing)
Nominal setting, sample setting, suppression of unnecessary digits, transparent object measurement, automatic measurement in edge mode,
output timer, abnormal data eﬁmination, SHL change, group judgment, simultaneous measurement, statistical processing, mastering, buzzer
Others function, automatic workpiece detection (dimension/position), zero-set/offset
glgﬁékl)?ethe case of dual measuring-unit connection, extra-fine line measurement and some of the communication commands are not




LSM-6902H

Mitutoyo

Dimensions

Measuring unit

93.1

90
(Measuring position) \| . _50_,
o 8xM3[\| 24 ~
= @ — m‘
:ﬂzﬂ’j: i { Dlolo
r I |
= oF——
= 60 _| 60
200 120 100
70MIN 420
Cable 190 70 10 90 74

space (From center of measuring region)
13_] 1

LN
~

i
Mezsuring range
ot

g_70

|5
50,
(From center of measuring regon)
170

fahe e

Optional accessories

Calibration gage set

(21 mm, 925 mm)
02AGD180

Adjustable Workstage

02AGD280

Installation
example

Display unit

Power Supply

100V - 240 V AC

Workstage

02AGD270
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Mitutoyo

MEASURING UNIT

Ultra-Fine Wire Measuring Unit LSM-500S

o Permits measurements starting from @5 pm
* Provides ultra-high accuracy with a linearity of £0.3 um over the entire measurement range (5 pm to 2 mm).

Signal cable (5 m) No.02AGN770A is supplied.

Specifications

Note: For ultra-fine wire measurement, following functions are unavailable in combination: Simultaneous (Dual-
program) measurement/1 to 255 edges specification/workpiece/automatic workpiece detecting/group
judgment/odd-fluted cutting tool measurement

LSM-500S

544-531 544-532

Acceptable standard of laser JIS IEC, FDA
Measuring range™" 0.005- 2 mm
Resolution (selectable) 0.01 - 10 um (selectable)
Repeatability +0.03 pm
Linearity at 20 °C" +0.3 ym
Positional error ™ +0.4 ym
Measuring region® X2 mm
Scanning rate 3200 scans/s

Laser wavelength 650 nm, Visible
Laser scanning speed 76 m/s
Operating temperature 0°C-40°C

Operating humidity

35 - 85 % RH (non-condensing)

Water/Dust protection grade

Conforming to IP64®

Mass

Measuring unit: 1.0 kg, Signal cable: 0.5 kg

*1:If a workpiece is transparent, measurement range will be set to between 0.05 mm (0.002 in) to 2 mm (0.08 in). If the workpiece is less than 0.05 mm, contact your Mitutoyo office. If the edge
measurement is selected for 1 to 255 edges and each function such as the automatic workpiece detecting function, the group judgment, odd-fluted cutting tool measurement, simultaneous
measurement, and the dual-type add-on unit that is an optional accessory for the LSM-6200 display unit are used, ultra-fine wire measurement will be invalid. In this case the measurement range will be

set to between 0.1 mm (0.004 in) to 2 mm (0.08 in) as well.
*2: Determined by the value for +2 o at the measurement of @2 mm workpiece with 0.32 sec. interval (1024-time avarage).
*3: At the center of the measuring region (According to Mitutoyo's specified acceptance procedure).
*4: An error due to workpiece shift either in the optical axis direction or in the scanning direction.
*5: The area given by "measuring range on the optical axis" x "measuring range in the scanning direction".
*6: The protection level provided for the interior. If the workpiece or glass of the measuring unit window is soiled by water or dust, the unit may malfunction.
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LSM-500S

Unit: mm (inch)

Dimensions
gﬂhhole, = E
epth 6 = <2
M3, depth 6 (x4) Measurng ‘2 o
position) S
i =
===l I <&
| #7 -
11043in) 11(043in) =
Signal cable
(Cable length: 5 m)
40 70276 in) min 103 (4.06 in) 46(18110) 32
(1.57 in) Cable space 34(1.341n) (1.26in) Measuring region
Working =
distance P
1(04in) s
4 1
126 (4.96 in) 55 (2.17 in)
181(7.13in)
Measuring E
90 (3.54 in) 29.5(1.16in) position o
g
:% {Mass)
= # 31 hok, 2 Measuring unit: 1.0 kg
M4, depth 8 (3) depth 6 & Signal cable (5 m): 0.5 kg
Optional accessories
Calibration gage set Wire guiding pulley Air shield
(20.1 mm, 2.0 mm) 02AGD200 02AGD220
02AGD110 Installation
d example

Installation
example

Extension signal cable

Order No. Cable length

02AGN780A 5m
02AGN780B 10m
02AGN780C 15m

The photo shows the air shield for LSM-503S.




Non-contact Sensor

Mitutoyo

MEASURING UNIT

Fine Wire Measuring Unit LSM-501S

* Provides ultra-high accuracy with a linearity of £0.5 um over the entire measurement range (0.05 mm to 10 mm) and
+(0.3+0.1 AD) um in the narrow range.

Signal cable (5 m) No.02AGN770A is supplied.

Specifications

@ Precision shaft measurement---- Ferrule measurement ----------

LSM-501S
544-533 544-534

Acceptable standard of laser JIS IEC, FDA
Measuring range 0.05- 10 mm
Resolution (selectable) 0.01 - 10 pm (selectable)
Repeatability”’ +0.04 pm
o ot Entire range +0.5 ym
Linearit at 20 °C"* Narrow ra%ge £(0.3+0.1 pAD) um
Positional error +0.5 ym
Measuring region™ 2x10mm at 0.05- 0.1 mm 4 x 10 mm at 20.1 - 10 mm
Scanning rate 3200 scans/s
Laser wavelength 650 nm, Visible™
Laser scanning speed 113 m/s
Operating temperature 0°C-40°C
Operating humidity 35 - 85 % RH (non-condensing)
Water/Dust protection grade Conforming to IP64™®
Mass Emission unit: 0.7 kg, Reception unit: 0.4 kg, Base: 0.3 kg (0.6 Ibs.), Signal cable: 0.5 kg

*1: Determined by the value for £2 o at the measurement of g10 mm workpiece with 0.32 sec. interval (1024-time avarage).

*2: At the center of the measuring region (According to Mitutoyo's specified acceptance procedure).

*3: AD is the outside diameter difference from the master gage (unit: mm).

*4: An error due to workpiece shift either in the optical axis direction or in the scanning direction.

*5: The area given by "measuring range on the optical axis" x "measuring range in the scanning direction".

*6: The protection level provided for the interior. If the workpiece or glass of the measuring unit window is soiled by water or dust, the unit may malfunction.
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LSM-501S

Dimensions Unit: mm (inch)
3.1 hole, depth 6 50(1.97in) =
(Measuring position) 22(087i) g
6(0.24in)  M3(x8) 105 vy
(0.411n) ®
U] =
‘ I
40 150(5.91in) 2 g 40
(1.57 i) (1,57 in)
~_70(2.76 in) min. 230(9.06 in)
Cable space 123840) 680680 __ 39
2 100(3.94in) max. | (1.54 in) 40(1.57 in)
(1.57in) Signal cable 34(1.34in) 34 (134 Measuring
(Cable length: 5 m) 8031in) | st region
m— A R
e T(O.WGin) g/
B .svwsow J E =
oy — = =™ 5
B 2le gl S
=) R ISR 3
i ; 2 R i |

Emission §
Relay ! Base
cable i /] 157 (6.18 ) 73287 in) ]

Reception Unit

110(4.331n) 40.5 385 30 M4, depth 8 (x3)
(1 SQ’LH) (1.52 in) |(1.181n)|

(0.791in)

(0.57 in

1 3 {Massy
| S Emission unit: 0.7 kg
O | : f Reception unit: 0.4 kg,
CL ~ W, - v RE Base: 0.3 kg (0.6 Ibs.)
To Reception ot il giplhhg‘e' ?ﬁ?ﬁﬁﬂ”q .1 hoe, < Signal cable (5 m): 0.5 kg
(Cable length: 0.6 m) e epth 6
Main unit detached from base (Bottom view)

1.9
(0.37in)

5(.371in)
(0.371n)

* Extendable up to 66 mm (2.60 in)

Optional accessories

Calibration gage set Wire guiding pulley Adjustable workstage

(20.1 mm, 210 mm) 02AGD210 : 02AGD400
02AGD120 — Installation
] example example

Air shield Workstage Extension signal cable
02AGD230 02AGD270 OrderNo.  Cable length -pa e 522
02AGN780A 5m m
example 02AGN780B 10m

02AGN780C 15m

Extension relay cable

Order No.  Cable length m
E

02AGC150A
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Mitutoyo

MEASURING UNIT

Standard Measuring Unit LSM-503S

* General-purpose type with a measurement range of 0.3 mm to 30 mm.
* Provides high accuracy with a linearity of £1.0 ym over the entire measurement range and +(0.6+0.1 AD) um in the narrow
range.

Signal cable (5 m) No.02AGN770A is supplied.

Measurement of gap
between rollers --------cceeeeeenn

Gap

Specifications

LSM-503S

544-535

544-536

Acceptable standard of laser JIS IEC, FDA
Measuring range 0.3-30mm
Resolution (selectable) 0.02 - 100 pym
Repeatability”’ +0.11 ym
o ot Entire range +1.0 ym
Linearit at 20 °C"* Narrow ra%ge +(0.6+0.1 pAD) um
Positional error 1.5 um
Measuring region 10 x 30 mm
Scanning rate 3200 scans/s
Laser wavelength 650 nm, Visible™
Laser scanning speed 226 m/s (8900 in/s)
Operating temperature 0°C-40°C
Operating humidity 35 - 85 % RH (non-condensing)
Water/Dust protection grade Conforming to IP64™®
Mass Emission unit: 1.1 kg, Reception unit: 0.6 kg, Base: 0.5 kg (1.1 Ibs.), Signal cable: 0.5 kg

*1: Determined by the value for £2 o at the measurement of 30 mm workpiece with 0.32 sec. interval (1024-time avarage).

*2: At the center of the measuring region (According to Mitutoyo's specified acceptance procedure).

*3: AD is the outside diameter difference from the master gage (unit: mm).

*4: An error due to workpiece shift either in the optical axis direction or in the scanning direction.

*5: The area given by "measuring range on the optical axis" x "measuring range in the scanning direction".

*6: The protection level provided for the interior. If the workpiece or glass of the measuring unit window is soiled by water or dust, the unit may malfunction.
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LSM-503S

Dimensions Unit: mm (inch)

63.1 (0,12 n) hole 50(1.97 S
(Measuring position) S
g p M3 (x8) 20871 6(0.241in) %
e *
| 235 ! ——
= |~
202 (7.951in) 57(2.24 lru
Signal cable .
(Cable length: 5 m) 48 i 259 (10.2in) l 48
(1.891n) (1.891in)
70 (2.76 in) mi 355(13.981n)
Cable space 130 (5.121n)
350 (13.78 in) max.
170 (6.69 in) 80(3.15n)  50(1.97in){55 (2.17in) ) 0
- - Reception
8(0.31n), 10(39n) 18031 unit”
Emission Unit M

|_region

| 90@54in)
110(4.331n)

. S

Cal L
' 0 E \Base | E
=3 o
955(3.761n) _|65.5(258in)| 84.5(333in)_|_ 545 46 NS
' 2.150n)  11.81in) =
250(9.841n) 105 (4.13in) M4, depth 8,
M4, depth 8, 23.3 through hole (x3) Teasuri 933 through hole (x2)
For mounting side plate (Same in the back) position For mounting side plate
(Same in the back)
150 (5.91in) _._90(3.541in) \
T . E 224m_Pe1ﬂ
<5 =
‘ “S |l
B
,,,,,,,,,,,,,,,,,,,,, I R =S A& {Mass
=0

Emission unit: 1.1 kg
Reception unit: 0.6 kg,
Base: 0.5 kg (1.1 Ibs.)
Signal cable (5 m): 0.5 kg

M4, depth 8 (x3)
For mounting base

To Reception Unit
(Cable length: 1.4 m) M4, depth 8 (x3)
3.1, depth 6 For mounting (Reference hole)

(Reference hole) base * Extendable up to 270 mm (10.63 in)

3.1, depth 6

Main unit detached from base (Bottom view)

Optional accessories

Calibration gage set Adjustable workstage Workstage

(21.0 mm, 830 mm) 02AGD490 02AGD270
02AGD130 e

page 5-21

Installation
example
page 5-24 page 5-21

Air shield Extension signal cable
02AGD240 :

InstaIIation 02AGN780A 5m
EXRAINE 02AGN780B 10m
02AGN780C 15m

02AGN780D 20m

Extension relay cable

02AGC150A im
02AGC150B 3m

02AGC150C 5m
page 5-22
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Mitutoyo

MEASURING UNIT

Wide Range Measuring Unit LSM-506S

* General-purpose type with a measurement range of 1 mm to 60 mm.

* Provides high accuracy with a linearity of £3 um over the entire measurement range and £(1.5+0.5 AD) ym in the narrow
range.

Signal cable (5 m) No.02AGN770A is supplied.

Measurement of outer diameter Measurement of film
and roundness of cylinder-------- sheet thickness-------------ooo

Reference
roundness  edge

Specifications

LSM-506S

544-537 544-538

Acceptable standard of laser JIS IEC, FDA
Measuring range 1-60 mm
Resolution (selectable) 0.05 - 100 pm
Repeatability”’ +0.36 ym
o ot Entire range £3pum
Linearit at 20 °C"* Narrow ra%ge £(1 .5+0.5pA D) um
Positional error 4 ym
Measuring region 20 x60 mm
Scanning rate 3200 scans/s
Laser wavelength 650 nm, Visible™
Laser scanning speed 452 m/s
Operating temperature 0°C-40°C
Operating humidity 35 - 85 % RH (non-condensing)
Water/Dust protection grade Conforming to IP64*"®
Mass Emission unit: 1.4 kg, Reception unit: 0.8 kg, Base: 0.8 kg, Signal cable: 0.5 kg

*1: Determined by the value for £2 o at the measurement of 60 mm workpiece with 0.32 sec. interval (1024-time avarage).

*2: At the center of the measuring region (According to Mitutoyo's specified acceptance procedure).

*3: AD is the outside diameter difference from the master gage (unit: mm).

*4: An error due to workpiece shift either in the optical axis direction or in the scanning direction.

*5: The area given by "measuring range on the optical axis" x "measuring range in the scanning direction".

*6: The protection level provided for the interior. If the workpiece or glass of the measuring unit window is soiled by water or dust, the unit may malfunction.

LSM-6200 (display unit)

LSM-5200 (display unit)
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LSM-506S

Unit: mm (inch)

Dimensions
531 hole 100 (3.94 in) _
{Measuring position) 50 (1.97 in) ,f
M3 (x12) 2 70028in) S
nE 0.871n) @°
) 3 e
= 3 = = |=
. eI dfaefing
= BE Chd—— =
| 2ssq01ein) IS 1024021 |
90 (3.54in) [ 360 (14.17 n) 90654in)
70,2.76 in) min. 540 (2126 1in)
Cable 273(10.75in)
Signal cable | SPace 700 (27.56 in) max.
ﬁSﬁ;’!ﬁ Sl 185 (7.28 in) 163 (6.42 in) 110 (433 in)* - 2332 Reception Unit
gl031in)|  Measuring 8031in_| B 21650)
Emission Unit fegion 20
) o 0791
W — > = < / o=
R % ** & s
I 5| | B
b 4 ﬂ;{ g =
= Base ~ Q_‘_ =
> 5
S Rl
| 87 87 1685 115545510 | 71 =
= (343in) ~ (3.43in) 6.631n) 2.8in)
Relay cable 348 (13.7in) 192 (7.56 in) M5, depth 10,
4.2 through hole (x2)

M5, depth 10,
4.2 through hole (x3) For mounting side plate

For mounting side plate (Same in the back)
(Same in the back)

162 (6.38 in) 1745 (6.87 in)

]

121(4.76in) 63

,,,,,,,,,, {Mass)
e Emission unit: 1.4 kg
J—— Reception unit: 0.8 kg
To Reception Unit M5, depth 10 (3 Base: 0.8 kg
(Cable length: 1.4 m) "~ (Reference hole) 03,1, depth " MOUTnG base Signal cable (5 m): 0.5 kg

M5, depth 10 (X3) " (Reference hole)
F b i
or mounting base * Extendable up to 537 mm (21.14 in)

Main unit detached from base (Bottom view)

Optional accessories

Calibration gage set Adjustable workstage Air shield
02AGD250

(1.0 mm, 960 mm) 02AGD520
02AGD140

Installation
example

Installation
example
page 5-25

Extension signal cable

02AGN780A 5m
02AGN780B 10m
02AGN780C 15m
02AGN780D 20m

Extension relay cable

02AGC150A im
02AGC150B 3m
02AGC150C 5m




Mitutoyo

MEASURING UNIT

Ultra-Wide Range Measuring Unit LSM-512S

* General-purpose type with a wide measurement range of 1 mm to 120 mm.
* Provides high accuracy with a linearity of £6 um over the entire measurement range and £(4.0+0.5 AD) um in the narrow
range.

Signal cable (5 m) No.02AGN770A is supplied.

X and Y axes simultaneous
measurement for resin pipe-----

;
7

N

Specifications

LSM-512S

544-539

544-540

Acceptable standard of laser JIS IEC, FDA
Measuring range 1-120 mm
Resolution (selectable) 0.1-100 pm
Repeatability”’ +0.85 pm
N ot Entire range +6 pm
Linearity at 20°C Narrow range +(4.0+40.5 AD) ym
Positional error +8 um
Measuring region 30x 120 mm at g1 - 120 mm
Scanning rate 3200 scans/s
- Laser wavelength 650 nm, Visible™
2 Laser scanning speed 904 m/s
é Operating temperature 0°C-40°C
B Operating humidity 35 - 85 % RH (non-condensing)
S Water/Dust protection grade Conforming to IP64*"
§ Mass Emission unit: 3.0 kg, Reception unit: 1.2 kg, Base: 1.8 kg (3.96 Ibs.), Signal cable: 0.5 kg
c *1: Determined by the value for £2 o at the measurement of @120 mm workpiece with 0.32 sec. interval (1024-time avarage).
é *2: At the center of the measuring region (According to Mitutoyo’s specified acceptance procedure).

*3: AD is the outside diameter difference from the master gage (unit: mm).

*4: An error due to workpiece shift either in the optical axis direction or in the scanning direction.

*5: The area given by "measuring range on the optical axis" x "measuring range in the scanning direction".

*6: The protection level provided for the interior. If the workpiece or glass of the measuring unit window is soiled by water or dust, the unit may malfunction.

LSM-6200 (display unit) LSM-5200 (display unit)




Mitutoyo

LSM-512S

Unit: mm (inch)

Dimensions
200(7.87in) 3.1 hole
100 (3.941n) (Measuring position)
S e
; el ﬂ =
E’Zﬂi‘ i S [ e
i I - ! b
2 5
= 7(0.28in) -
312(12.28in) 88 =1
150 (5.91in) 400 (15.75 n) (B46in) | 150(591in) | =
70(2.76 in) min. 700 (27.56 in)
Cable 272(10.71in) 321(12.64 in) 107 _
Signal cable space 700 (27.56 In) max. @21in) Reception Unit
(Cable . i
. 48(1
length: Sm) 190 (7.481n) 131 6.16n)* 5(1.89n)
Emission Unit 9(035in) Measuring 30 9(0.35in)
region ‘ - ‘
(1.181in) o7
: /4.
jIs - 1
L ol n
g 2|5
=
e 8@ | 1
g8 |\ A\
\ o olin =
i g|o
Relay cable % % 263 1o 137 _le 52 2
(3.78in)  (3.78in) \movss in) (539in) (2050
462 (18.19in) 238(9.37in) 6, depth 12,
\ M6, depth 12, @5 through hole (x3) 5 through hole (x3)
For mounting side plate (Same in the back) For mounting side plate
(Same in the back)
192(7560in) 256 (10.08in) 144(5.67in) _85(3.35in)
= =
IE 212
= S {Mass)

Emission unit: 3.0 kg

Reception unit: 1.2 kg
Base: 1.8 kg (3.96 Ibs.)

M6, depth 12 (x3) A

For mounting base Signal cable (5m): 0.5kg

23.1 hole, depth 6 * Extendable up to 510 mm (20.08 in)
(Reference hole)

Main unit detached from base (Bottom view)

0.31in)i;

Measuring
position

Mé, depth 12 (x3)
(Reference hole) For mounting base

(031in)

To Reception Unit
(Cable length: 1.4 m)

Optional accessories

Calibration gage set Air shield Extension signal cable
(220 mm, 2120 mm) 02AGD260 )
02AGD150 02AGN780A 5m
— 02AGN7808 10m
02AGN780C 15m
02AGN780D 20m

Extension relay cable

Order No.  Cable length -page 5.22
m

02AGC150A
page > 02AGC150B 3m
02AGC150C 5m




Mitutoyo

MEASURING UNIT

Ultra-Wide Range Measuring Unit LSM-516S

* General-purpose type with a wide measurement range of 1to 160 mm.
* Provides high accuracy with a linearity of £7 um over the entire measurement range and +(4.0+2.0 AD) um in the narrow
range.

RO" measurement ---ccceeeeeeee

YJ’i\iameter

X and Y axes simultaneous

Signal cable (5 m) No.02AGN770A is supplied. 2 '
Specifications
LSM-5165
544-541
Acceptable standard of laser JIS IEC, FDA
Measuring range 1-160 mm
Resolution (selectable) 0.1-100 pm
Repeatability”’ +1.4ym
N ot Entire range +7 ym
2
Linearity at 20°C Narrow range +(4.0+42.0 AD) ym
Positional error +8 um
Measuring region 40 x 160 mm at g1 - 160 mm
Scanning rate 3200 scans/s
- Laser wavelength 650 nm, Visible™
2 Laser scanning speed 1206 m/s
é Operating temperature 0°C-40°C
B Operating humidity 35 - 85 % RH (non-condensing)
S Water/Dust protection grade Conforming to IP64*"
§ Mass Emission unit: 3.0 kg, Reception unit: 1.2 kg, Base: 1.8 kg, Signal cable: 0.5 kg
c *1: Determined by the value for £2 o at the measurement of @160 mm workpiece with 0.32 sec. interval (1024-time avarage).
é *2: At the center of the measuring region (According to Mitutoyo’s specified acceptance procedure).

*3: AD is the outside diameter difference from the master gage (unit: mm).

*4: An error due to workpiece shift either in the optical axis direction or in the scanning direction.

*5: The area given by "measuring range on the optical axis" x "measuring range in the scanning direction".

*6: The protection level provided for the interior. If the workpiece or glass of the measuring unit window is soiled by water or dust, the unit may malfunction.

LSM-6200 (display unit) LSM-5200 (display unit)




Mitutoyo

LSM-516S

Unit: mm (inch)

Dimensions
200 23.1 hole (Measuring position)
100 M4 -
c
©
il IR
Ir T <| s 2
= P q X 8] &
T = =
=
2
350 250
170 600 110
70 mi 880
|Cable]
spac 320 400 160
200 200*
|81 o, 87 |
Measuring
region \ | | T
s x
& L SRl 8 g
2
D al
==, 1%
o o
w
B
100 107 306 206 875
520 360
3-M6, depth 12, g5 through hole

For mounting side plate

3-M86, depth 12, 85 through hole
(Same in the back)

For mounting side plate (Same in the back)

218 88 400 13136
200
= = = e
S 1
F‘ ‘ l } N J
= 1 P
o o
M6, depth 12 (x3)
M6, depth 12 (:3) Measuring For mounting base
For mounting base position 43 hole, depth 6

(Reference hole)

* Extendable up to 600 mm

Optional accessories

Calibration gage set Extension signal cable
(020 mm, 0160 mm)

02AGM300 02AGN780A 5m
02AGN780B 10m
02AGN780C 15m
02AGN780D 20m

Extension relay cable
02AGC150A m
page 5-21 02AGC1508 3m

02AGC150C 5m

5-18




Non-contact Sensor

Mitutoyo

MEASURING UNIT

Bench-top Type with Display Unit LSM-9506

* With a design that integrates the display section and measuring section into one unit, this instrument is best suited for
making bench-top measurements in an inspection room.
¢ Optional calibration gage set (a1.0 mm, @60 mm)

Specifications

Order No. 544-115* 544-116**

Type mm inch/mm
Measuring range 0.5t0 60 mm 0.02 t0 2.36in/0.5 to 60 mm
Resolution 0.05 to 100 pm (selectable) 0.000002 to 0.005 in/0.00005 to 0.1 mm
Repeatability”" +0.6 um (£0.00003 in)

Accuracy™ (20 °C) +2.5 ym (£0.0001 in)

Positional error +2.5 ym (£0.0001 in)

(optical axis/scanning direction) L: Displacement between workpiece center and optical axis center

Measuring range ™ +5x60 mm (£0.2x2.36 in)

Scanning rate 1600 scans/s

Laser wavelength 650 nm (Visible)

Laser scanning speed 226 m/s (8900 in/s)

Standard interface RS-232C, Digimatic code output unit (1ch)

Optional interface No

Power supply AC100 V to 240 V 10 %, 40 VA, 50/60 Hz

Operating environment 010 40 °C, RH 35 to 85 % (non-condensing)

*1: Determined at the level of +2 0 (: standard deviation) when measuring @10 mm at the interval of 0.32 sec. (average 512 times).

*2: Applies at the center of the measuring range when measuring outside diameters.

*3: AD=Difference in diameter between the master gage and workpiece (Unit: mm)

*4: An error in outside diameter measurement due to variation in workpiece position either in the optical axis direction or in the scanning direction.

*5: FDA Class Il (544-116-1A)/IEC Class 2 (Allmodels except 544-116-1A) semiconductor laser for scanning (Maximum power: 1.0 mW)

* To denote your AC power cable add the following suffixes to the order No.: D for CEE, DC for CCC, E for BS, F for SAA, K for KC, C and No suffix are required for PSE.

** To denote your AC power cable add the following suffixes to the order No.: A for UL/CSA, D for CEE, DC for CCC, E for BS, K for KC, C and No suffix are required for PSE.

Display unit
Display 16-digit plus 11-digit fluorescent display, and guide message LED
Segment 1t0 7 (1to 3, transparent) or 1 to 255 edges
Averaging times Avrithmetic average: 1 to 2048 scans. Moving average: 32 to 2048 scans.
Judgment Selection from "target value + tolerance", "lower tolerance + upper tolerance", or "7 classes multilimit tolerance zone".
Measurement mode Standby, Single measurement, Continuous measurement
Statistical analysis Maximum, Minimum, Average, Dispersion, o (5.D)
Nominal setting, sample settin?, suppression of unnecessary digits, transparent object measurement, automatic measurement in edge mode,
output timer, abnormal data elimination, SHL change, group judgment, simultaneous measurement, statistical processing, mastering,
Others buzzer function, automatic workpiece detection (dimension/position), zero-set/offset o
Not_(le:kl)? the case of dual measuring-unit connection, extra-fine line measurement and some of the communication commands are not
available




Mitutoyo

LSM-9506
Dimensions Unit: mm (inch)
150 (5.9 in) 10(0.39 in)
100 (3.94 in
= 3.1 (Measurement position) 50(1.97 in) = ;E:
R 12-M3 22 R
sI88 087 Sls
= Py s I o 7
R Ih\“\ N
= 1N = N
S ﬂ i e
= Sy o
=] H o ° —1
- | e [TEES—— = —
83 97
(3.27in) (3.821n)
382 (15.04 in) 180 (7.09in) 85
647 (25.47 in) (335in)
365 (14.37 i) 100 100 _ 82 40(1.57 in) 52.5 (2.071n)
(3.94in) | 3.941in) [(3.231n) 2509,
11(0430n) | L 10 |8031in) Sy
= 1(039in)
—_ = "':\ @
257 9/
s et region 2«
kS S = b
oS Ll Ll
o = =~ N
= = 172(6.771n) | [135(0.53n)
pad fan - g
s
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Non-contact Sensor

Mitutoyo

Measuring Unit

Optional Accessories

Calibration Gage Sets

The calibration gage sets are made up of precision disks, cylinders or
wires used for calibrating Laser Scan Micrometers. Each gauge that may
be measured in alternate positions is marked at the position where the
calibration measurement was made.

Y]

For calibrating models LSM-6902H LSM-500S LSM-501S LSM-503S LSM-5065 LSM-5125 LSM-5165 LSM-9506
544-498, 544-499 544-531, 544-532 544-533, 544-534 544-535, 545-536 544-537, 544-538 544-539, 544-540 544-541, 544-542 544-115, 544-116
Set No. 02AGD180 02AGD110 02AGD120 02AGD130 02AGD140 02AGD150 02AGM300 02AGD170
Stand 02AGD181 02AGD111 02AGD121 02AGD131 02AGD141 02AGD151 02AGM320 02AGD171
Configuration Gages 21: 02AGD920 ©0.1: 958200 20.1: 958200 21: 02AGD920 21: 02AGD920 ©20: 229730 ©20: 229730 21: 02AGD920
(Order No.) ©25: 02AGD963 02: 958202 210: 229317 230: 02AGD961 060: 02AGD962 9120: 234072 2160: 02AGM303 | @60: 02AGD962
Carrying case 02AGD190 958203 958203 02AGD980 02AGD980 02AGD990 02AGM310 02AGD970

Wire Guiding Pulleys

This jig is for guiding thin filaments, such as fine magnet wire or optical fiber, so that a stable measurement of the outside diameter can be made.

Order No. Application Measuring range
02AGD200 LSM-500S g5pumto 1.6 mm
02AGD210 LSM-501S 250 pm to 2 mm

Use the calibration gage set (02AGD110) for both types of wire guiding pulley.

Workstage

Aids shaft measurement by providing a V-block mounting and an up/down adjustment mechanism.

LSM-501S

LSM-503S
LSM-6902H

Order No. 02AGD270




Mitutoyo

Extension Signal Cables / Extension Relay Cables

Display
Unit

Signal Cable (5 m)

Extension signal cables are necessary when the measuring unit and display unit . )
) . . . i Emission Reception
are separated in operation. Extension relay cables are necessary when the optical Unit Unit
. . . Extensi
section is separated in operation. Signa Cable Relay Cable (1.4 ")

) *0.6 m for LSM-501S
Not available for LSM-500S and HSM-6902H

Extension signal cables Extension relay cables Bitension Relay Cable
02AGN780A 5m 02AGC150A 1m
02AGN780B 10m 02AGC150B 3m
02AGN780C 15m 02AGC150C 5m
02AGN780D 20m

Note 1: For LSM-5005/501S the allowable maximum length for signal cable is 20 m; relay cable is 2 m.

Note 2: For LSM-5035/5065/5125/516S the allowable maximum length for signal cable is 30 m; relay
cableis 5m.

Note 3: The maximum extension length of the signal cable and relay cable is 32 m in total.

Note 4: Not available for the LSM-6902H.

Air Shield System

If using your LSMs in a smoky or dusty environment, an air shield system
consisting of two covers per unit and a central air cleaner/regulator can be
used to help prevent the emission/reception windows from being soiled.

Order No. Application

02AGD220 LSM-500S 6 pcs.
02AGD230 LSM-501S 6 pcs.
02AGD240 LSM-503S 3 pes.
02AGD250 LSM-506S 1 pc.
02AGD260 LSM-5125 1 pC.

Note: Air tube (length of 5 m and outside diameter of 6 mm) is supplied for the air
shield.
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Measuring Unit/Optional Accessories

Adjustable Workstages

+Aids in measuring workpiece diameter by means of up/down and right/left slide adjustments.
-Optimum for quality control of precision shafts, rollers, pin gages, etc.

For LSM-6902H

Name Adjustable workstage for LSM-6902H
Application LSM-6902H
Measuring range 0.1t025mm
Horizontal adjustment 130 mm
Vertical adjustment 47 mm
Maximum table loading 0.5kg
Mass 0.8 kg
. V-block (02AGD420) x 2 pcs.
SRS GRS Workpiece stop (02AGD430)
. . Center support (02AGD440)
s Adjustable V-block (02AGD450)
L |2
o 2 e
% Sliding table 62244 n) %g N
Iy 0 EB| &
=l Bl 2EE
5 L <
Overall travel 315 (12.401n) & 'o & s T 2L
(including horizontal cel cooone QFe—x — =
adjustment 130 (5.11)) S = * NES
= Horizontal clamp o S
180 (7.08in) LsM-602H UP/Down adjustment wheel =
i F B
i s i ; 82
a " ' -~
=y gl O =
I I £ ! KRR
e 5‘ & Lc‘ ************ N
E = From center of measuring .=
2| range 60 (2.36) o IR
2 88
;g s Unit: mm (inch)
ZE|E

For LSM-501S

° Order No. 02AGD400

2 Name Adjustable workstage for LSM-501S

S3 Application LSM-501S

ko] Measuring range 0.05t0 10 mm

S Horizontal adjustment 130 mm

5 Vertical adjustment 32 mm

Y Maximum table loading 0.5kg

S Mass 1.0kg

= . V-block (02AGD420) x 2 pcs.
Standard accessories Workpiece stop (02AGD430)

. . Center support (02AGD440)

Openlegisntiss Adjustable V-block (02AGD450)

Sliding table

Horizontal
Form center of
T : measuring range

140 (5.51in)

Overall travel 315 (12.40 in)

(including horizontal (1.971n)

adjustment 130 (5.11)) | 230(9.06in) o
180 (7.09in) 34(134in) | Up/Down adjustment wheel
Emission Unit From center of

__ |measuring range

144.8 (5.7 in)

6(0.24in)|, 138.8(5.461n)

Unit: mm (inch)

Vertical adjustment
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For LSM-503S
Order No. 02AGD490
Name Adjustable workstage for LSM-503S
Application LSM-503S
Measuring range 0.3 t0 30 mm
Horizontal adjustment 200 mm
Vertical adjustment 35mm
Maximum table loading 2.0kg
Mass 49kg
] V-block (02AGD420) x 2pcs.

Standard accessories Workpiece stop (02AGD430)

‘ . Center support (02AGD440)
Oiplone e e Adjustable V-block (02AGD450)

460 (18.11in)
Sliding table 1

)

180 (7.09 in)

[P e oo eeséoe9e 909

Vertical clamp
26(1.02in)/50 (1.97 in)*

Up/Down
adjustment wheel

) Horizontal clamp
Overall travel 505 (19.88 in) J
(including horizontal adjustment 200 (7.87 in))

300(11.81in)

From center of
measuring range

Emission Unit

178 (7.01 in)
167 (6.57 in)
(3.841n) '

i}

‘ =
108} - =) . I
0 X 300(11.81in) Reception Unit

(3.541n) From center of *02AGD520
i measuring range

adjustment

1
(43in)

Unit: mm (inch)

N
Standard Accessories for Adjustable Workstages
(Common to LSM-6902H, 501S, 503S)
V-blocks
Order No. 02AGD420
gD Workpiece having Application LSM-6902H, 501S and 503S
Calibration gage 910 mm (0.3 ) - coaxalsteps @D max. (workpiece) 30 mm*
mounting hole | 6mm g ad max. (axis) 30 mm*
(0.241in) (2D-gd) max. 25 mm
Mass 0.03kg
= 0.1 (958200) Not applicable for LSM-503S
21(02AGD920)
20(0.79in) Applicable calibration gage 210 (229317)
Unit: mm (inch) 225 (02AGD963)
230 (02AGD961)
* 310 (0.39 in) for LSM-501S, @25 (0.98 in) for LSM-6902H
Workpiece stop
Order No. 02AGD430
_ Application LSM-6902H and 503S
- ; Mass 0.05 kg
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Measuring Unit/Optional Accessories

For LSM-5065
Order No. 02AGD520
Name Adjustable workstage for LSM-506S
Application LSM-506S
Measuring range 1to 60 mm
Horizontal adjustment 300 mm
Vertical adjustment 45 mm
Maximum table loading 5.0kg
Mass 9.7kg
V-block (02AGD550) x 2 pcs.
Standard accessories V-block (02AGD560)
V-block (02AGD570)
. . Center support (02AGD580)
OLEE Rt Adjustable V-block (02AGD590)
640 (25.2in)
Sliding table o
A =y "]\ S
o o h--f-{lefe @
Horizontal clamp ; Vertical clamp

Overall travel 745 (29.33 in) | 26(1.02 10550 (1.97 i)

(including horizontal adjustment 300 (11.81 in)) From center of

440 (17.32in) measuring range laJcZ/u z(t)r‘;w\l:nt el
] Emission Unit
rcw’n% ; o 1[“"]%_ A o
ol s = 3 |5 ol £
ok i gE H BT
198} o) Il [ ) o
A 0 =R 398(15.67n) | Reception Unit
g (3.941n) From center of *02AGD520
Measuing fange Unit: mm (inch)
For LSM-9506
S
2 Order No. 02AGD370 02AGD680
3 Name Adjustable workstage-200 for LSM-9506 Adjustable workstage-300 for LSM-9506
- Application LSM-9506
§ Measuring range 0.5 to 60 mm
g Horizontal adjustment 200 mm \ 300 mm
o Vertical adjustment 45 mm
g Maximum table loading 2.0kg 5.0 kg
=2 Mass 3.8kg 4.8kg
V-block (02AGD550) x 2 pcs.
Standard accessories V-block (02AGD560)
V-block (02AGD570)
g g Center support (02AGD580
gl B 55 Adjustable \F;-pb\oc<k (02AGD59)0)

180(7.09in) Sliding table

Sliding table

Overall travel 545 (21.46 in)
(Horizontal adjustment 200 (7.87 in))

e[ Overall travel 745 (29.33 n)
. 1T = (Horizontal adjustment 300 (11.81 in)
I acjusm

wheel 440(17.32n)

T

rizontal clam

17 in)

Horizontal clamp,

1T

340(13.39in) LSM-9506

192
(7.561in)

192
(7.56 in)

From center
of measuring
range: 60 (2.36 in)

From center
of measuring

From center range: 60 (2.36 in)

of measuring
range: 83 (3.27 in)

From center
of measuring
range: 83 (3.27

adjustment: 45 (1.77 in)
adjustment: 45 (1.77 in)

Vertical
Vertical

Unit: mm (inch)
02AGD370 02AGD680
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Standard Accessories
(For LSM-506S and 9506)

V-blocks
Unit: mm (inch)
ommon 2 Workpiece having Order No. 02AGD550 02AGD560 02AGD570
Calbraion gege 710071 09 R Name V block () V block (8 V block (C)
mountnghole | b ) D max. (workpiece) |60 (2.36 in) 60(2.36 in) 60 2.361n)
0.24m od max. (axis) 0(2360n) 0(1.18n) 30(1.181n)
(2D-gd) max. 0(1.181n) 0(1.97 in) 50(1.97 in)
® H 39(1.54in) 45(1.77 in) 45(1.77 in)
- L1 0(1.97in) 0(1.97in) 50(1.97in)
L0790) ) 30(1.18n) 30(1.181n) 30(1.181n)
Mass 0.12 kg 0.15kg 0.15kg
Applicable calibration : g;g mm : g;g mm : g}omrrr?m
gage * g60 mm * g30 mm
Optional accessories for adjustable workstages
Center Supports
u B - Order No. 02AGD440 02AGD580
== AT For adjustable workstage For adjustable workstage
) : LSM-501S (02AGD400), LSM-5065
= 1-6- =====4hfi= o For adjustable workstage (02AGD520),
[ | ‘ Application LSM-6902H (02AGD280), For adjustable workstage
=y For adjustable workstage LSM-9506 (02AGD680
LSM-503S (02AGD490) and 02AGD370)
! Point angle 60° 60°
’"”}> { ””” ) 110 mm 315 mm
2 o R [ — Maximum workpiece length  |on 02AGD400/02AGD280 on 02AGD520
= e 230 mm on 02AGD490 on 02AGD680
77—6}— - - — Mechanism of center Spring method
4 i Adj support Horizontal adjustment (A) 5 mm or more 10 mm or more
Unit: mm (inch) ~ Center point clamping force  |Approx. 1N Approx. 3N
d Mass Adjustable support |0.11 kg 0.5kg
Order No. 02AGD40 02AGD80 Fixed support 0.07 kg 0.35 kg
H1 45(1.77in) 65(2.56 in)
H2 0(1.57in) 60 (2.36in)
H3 0(1.18in) 45(1.77 in)
L1 5(0.98in) 50(1.97in)
12 20(0.79 in) 40 (1.57 in)
L3 6(2.60in) 106.5 (4.191in)
L4 2(1.26n) 55(2.17in)
W 7(1.06 in) 50 (1.97 in)
Adjustable V-blocks
[ Uldonmn whes Order No. 02AGD450 02AGD590
‘ L5015 O2AGDAoD, [ dislenotsage
Application {gﬁ%‘g&iﬂe&f Akétgggo) For adjustable Workstage'
: ' LSM-9506 (02AGD680
- For adjustable workstage and 02AGD370)
LSM-503S (02AGD490)
) Vertical adjustment (A) 20 mm 35 mm
= A Maximum workpiece diameter |30 mm 60 mm
] Mass 0.1kg 0.2 kg
= L
= Unit: mm (inch)
Order No. 02AGDA450 02AGD590
H 78.8(3.1in) 105.8 (4.17 in)
L 36 (1.42in) 40(1.57 in)
W 27 (1.06 in) 50 (1.97 in)
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Mitutoyo

DISPLAY UNIT

Multi-function Type Display Unit LSM-6200

¢ With a dual-display design setup values can be continuously monitored.
Also, two measurement value items can be displayed on the sub-
display with the simultaneous measurement function.

o A statistical calculation function and abnormal data eliminating
function are provided.

* Capable of calculating mean, maximum, minimum, and range
(maximum - minimum).

* Either segment measurement (7 segments max.) or edge measurement
(1to 255 edges) can be selected.

=B

Brinao

=
a
=]

LSM-6200
544-071 544-072
Type mm inch/mm
Display 16-digit plus 11-digit fluorescent display, and guide message LED
Segment 107 (10 3, transparent) or 1 to 255 edges”'
Averaging times Arithmetic average: per 2 to 2048/ Moving average: per 32 to 2048 (Arithmetic average is per 16 to 2048 when using 544-531, 544-532)
Judgment Selection from "target value + tolerance", "lower tolerance + upper tolerance", or "7 classes multi-limit tolerance zone" .
Measurement mode Standby, Single measurement, Continuous measurement
Statistical analysis Maximum, Minimum, Average, Dispersion, o(S.D)
Size 335(W)x134(H)x250(D) mm
Power supply 100 to 240 V AC £10 %, 40 VA, 50/60 Hz
Standard I/F RS-232C, Analog I/0
Optional I/F Digimatic code output unit (2-ch), 2nd I/0 analog I/F, BCD I/F
Operating environment 0to +40 °C, RH 35 to 85 % (non-condensing)
Nominal setting, sample setting, selection of unnecessary digits, transparent object measurement*2, measurement of odd fluted parts, automatic

Other functions measurement in ec%e mode, output timer, abnormal data elimination, SHL c#]ange, group judgment, simultaneous measurement, statistical

processing, mastering, buzzer function, automatic workpiece detection (dimension/position)* 1, zero-set/offset, dual measurement (optional)

> For Australia

*1: If the edge measurement is selected for 1 to 255 edges and each function such as the automatic workpiece detecting function, the group judgment, odd-fluted cutting tool measurement, simultaneous
measurement, and the dual-type add-on unit that is an optional accessory for the LSM-6200 display unit are used in LSM-500S, ultra-fine wire measurement will be invalid. In this case the
measurement range is between 0.1 mm (0.004 in) to 2 mm (0.08 in).

*2: Measurement range will be set to between 0.05 mm (0.002 in) to 2 mm (0.08 in) when LSM-5008 is connected.

Note1: Can not be connected to the measuring unit of old models (LSM-500, LSM-500H, etc.). Note2: Can not be connected to the LSM-6902H.

Dimensions Unit: mm (inch)

335 (13.19.in)

Power Supply
100V - 240 V AC

125 (4.92 in)

134 (5.28 in)

J

(=]
e

276.4(10.88 in)

80
(3.151n)
Cable space

P,

13(0.51 in) 121 (4.76 in)
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DISPLAY UNIT

Panel-mount Type Display Unit LSM-5200

* Capable of calculating mean, maximum, minimum, and range (maximum - minimum).

* Either segment measurement (7 segments max.) or edge measurement (1 to 255 edges)
can be selected.

* Analog I/0 and RS-232C is standard.

* Arithmetical average or moving average can be selected.

* Panel-mount type making system integration easy.

¢ GO/+NG judgment function

¢ A function to eliminate abnormal values is standard.

Specifications

Model LSM-5200

Order No. 544-047

Display 9 digits plus 8 digits LED, guide message LED

Segment 1107 (1o 3, transparent) or 1 to 255 edges”'

pergng et e s o e
Judgment Selecting from "target value +tolerance value" or "lower limit/upper limit".
Measurement mode Standby, Single measurement, Continuous measurement

Calculation result is output via USB or RS-232C.
144(W)x72(H)x197.1(D) mm
24V DC £10 %, 1.3 Aor more
USB2.0, RS-232C, /0 analog
01040 °C, RH 35 to 85 % (non-condensing)
—201t0 70 °C, RH 35 to 85 % (non-condensing)

Measurement of odd fluted parts, simultaneous measurement, nominal settin?, sample setting, selection of unnecessary digits, transparent object measurement
Automatic workpiece detection (dimension/position detected)”', abnormal data elimination, mastering, statistical processing (when using USB, RS-2320),

Statistical analysis

External dimensions
Power supply”

Standard I/F

Operating environment
Preservation environments

it e output timer, automatic measurement in ed?e mode, presetting _
Note that every function is limited in its combination possibilities. See the user manual for details.
Mass 1.4 kg

*1: If the edge measurement is selected for 1 to 255 edges and each function such as the automatic workpiece detecting function, the group judgment, odd-fluted cutting tool measurement, simultaneous
measurement are used in LSM-500S, ultra-fine wire measurement will be invalid. In this case the measurement range is between 0.05 mm (0.002 in) to 2 mm (0.08 in).

*2: Measurement range will be set to between 0.05 mm (0.002 in) to 2 mm (0.08 in) when LSM-500S is connected.

Note1: Can not be connected to the measuring unit of old models (LSM-500, LSM-500H, etc.).

Note2: Can not be connected to the LSM-6902H.

Note3: When USB communication is performed with PC, the dedicated device driver is required.

Dimensions Unit: mm (inch)

144 (5,67 in) 197.1(7.76 in) 205(0.811in)
Power Supply E
24V DC S = B2 ;;g;g = = |
o = =
o~ U Al |fe — 1
~ =
= Front view Side view
==
A
=
F=——=2
o —— -
i o@De @ oD =
2 g =
] R
H 138(543in)
] Rear view
o E—
©
<
1 -
g So|8e
B o
1404 (5,53 in) 138%(543°8°")
Supportfor mountg plete Dimensions of panel mounting slot
Bottom view (DIN 43 700-144x76)

*t= Panel thickness

Panel thickness: 1.6 mm < t < 6 mm
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LSM-6200

E Part Name and Function

This chapter describes the name and function of each part on the front/rear panels of the product (Display Unit) and the Measuring Unit
which is a part of the LSM system.

1 Display Unit

M Front panel

Data display Operation keys
Mitutoyo LSM-6200
dooooooooooooooo
8898583858888
Yl [ S
LEDs (lamps) :
Work position LED
Power switch
Stand
Name Function
Data display Insert the provided power switch key and operate as follows:

+ To power on, turn the key clockwise to the "|" position
- To power off, turn the key counterclockwise to the "O" position

A If the short-circuiting pin is not inserted in the REMOTE INTERLOCK connector on the rear panel, the safety mechanism works to

S
o ' L .
p] disable laser emission even though the power is turned on.
@
(%]
o] Work position This 10-LED indicator shows the position of the workpiece. [ 3
,.g LED When the laser beam is shielded by the workpiece, several LEDs turn off to show the position. Light : Measuring
o on region
S . . o ] . L
s @ Adjust the workpiece to center it in the measuring region. \
(=] A
= light| © M
off H
A4
A
Light H Workpiece
on H
A 4 A 4

LEDs (lamps) Each LED has the following meaning when lit:

+ LD1 ON: The Measuring Unit is emitting laser

+ LD2 ON: The Measuring Unit connected to the dual-type add-on unit is emitting laser
+ -NG: The measured value is below the lower limit of the GO/NG judgment criteria

+ GO: The measured value falls within the range of the GO/NG judgment criteria

+ +NG: The measured value is above the upper limit of the GO/NG judgment criteria

* RUN: Running the single-run or continuous-run measurement

+ BUSY: Updating the measured result

Stand Pull the right and left stands toward you to tilt the product's front panel upward.

Operation keys For details, see "Operation keys" (page 5-30)

Data display For details, see "Data display" (page 5-33)
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¢ Operation keys

Key

Function

* In the ready state
* In the display-latched state

* During single-run measurement
* During continuous-run measurement

* During setup

S
B

Changes the program number.

Enters the setup data.

[9] key + Power-on will enter the
expanded basic setup mode.

Enters a decimal point.

+

Inverts the sign of the setup value.

Enters the selection mode for the setup item
displayed in the upper display section.

Move left key.

Move right key.

Up key to increment the setup data.

M WU

Down key to increment the setup data.

IIiII

Cancels an error that occurred at power-on.
Cancels the display-latched state and returns
to the ready state.

Aborts the measurement and returns to the
ready state.

Cancels the setup value or resets it to the initial
value.
Cancels the error state.

[C] key + Power-on will enter the
initialization mode of the Display Unit.

Enters the function setup mode.

Exits the function setup mode and returns to the
ready state.
Enters the post-power-on state if in the basic setup

SET mode.
A [SET] key + Power-on will enter the basic
setup mode.
ENT — — Accepts the setup data.

READ

Reads the measured value of the reference gage as
the setup value.

The read value can be modified with the [<], [>],
[A] and [V]keys.

H.CAL

Enters the HIGH CAL setup mode.

(Input of gage diameter) + [ENT] key executes
HIGH CAL and illuminates the measurement state
guidance (W) for CAL.

Press the [H.CAL] or [SET] key in the HIGH CAL
setup mode to abort the setup operation and
return to the ready state.

Enters the LOW CAL setup mode.

(Input of gage diameter) + [ENT] key executes LOW
CAL

Press the [L.CAL] or [SET] key in the LOW CAL
setup mode to abort the setup operation and
return to the ready state.

Executes single-run measurement (even in the
display-latched state).

Disabled during single-run measurement.
Quits continuous-run measurement if it is in
process.

Starts continuous-run measurement (even in
the display-latched state).

Quits continuous-run measurement if it is in
process.
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LSM-6200

Function

Key « In the ready state

* In the display-latched state

* During single-run measurement
* During continuous-run measurement

* During setup

Enables or disables statistical processing.

If statistical processing is enabled, the
measurement state guidance (W) for statistical
processing turns on.

Prints out the previous measurement data.
Prints out the currently displayed data in the
display-latched state.

Disabled during single-run measurement.
Prints out the previous measurement data
during continuous measurement.

Directly enters the setup mode for GO/NG
judgment.

Press the [ENT] key to complete the setup
operation and return to the ready state.

Press the [LIMIT] or [SET] key to abort the setup
operation and return to the ready state.

Directly performs zero-setting (in the positive
direction) if preset is not set up.

If preset is already set up, executes preset with
the set value.

Directly enters the setup operation for the
reference value and scale value.

If "Copy the target value to the reference
value"is specified in the basic setup, only the
scale value is set up.

Press the [ENT] key to complete the setup
operation and return to the ready state.

Press the [MASTER/REF] or [SET] key to abort the
setup operation and return to the ready state.

Enters the unit change mode.

Press the [ENT] key to execute unit change.
Press the [LOCK/UNIT] or [SET] key to abort the
unit change operation and return to the ready
state.

Enters the statistical memory clear mode for
the foreground program numbers.

Press the [ENT] key to clear. Press the [A.CL/
M.CL] or [SET] key to abort clearing and return
to the ready state.

Shift key.

To use the upper function of a double-function
key (e.g., [S.PR/PRINT]), press [SHIFT]
immediately before the double-function key.
The foreground program number will flash for
approximately 10 seconds.

The [SHIFT] and [READ] key combination (light
amount detection setup) is valid only when a
function setup item number is flashing in the
function setup mode.

Enters the key lock mode, turns on the
measurement state guidance (W) for key lock,
and prohibits key operations.

Pressing again during key lock will unlock the
keys.

Enters the mode to cancel the previous

measurement result.

- While 'l'CANCEL" on the upper display section
AUN is flashing, press these keys followed by the

[ENT] key to accept the cancellation and return

to the ready state.

Enters the statistical result display mode and
displays N in the statistical memory

Each time the [ENT] key is pressed, S.D, MAX,
MIN, AVG, R, and N are sequentially displayed.
Press the [STAT/S.E] or [SET] key to return to
the ready state.
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Key

Function

* In the ready state
* In the display-latched state

* During single-run measurement
* During continuous-run measurement

* During setup

If the printer is active, prints out all the
statistical processing data and clears all the
statistical memory.

If the printer is inactive, the operation is
invalid.

Allows you to set up preset.
Press the [C] or [ENT] key to cancel preset and
zero-set.

Directly enters the setup for mastering.

Press the [ENT] key to complete the setup
operation and return to the ready state.

Press the [MASTER/REF] or [SET] key to abort the
setup operation and return to the ready state.

=@

Enters the statistical memory clear mode for all
the program numbers.

Press the [ENT] key to clear. Press the [A.CL/
M.CL] or [SET] key to abort clearing and return
to the ready state.

SHIFT] 4’

Enters the mode to detect the measuring
position (focal position).

Press the [READ] or [SET] key to return to the
ready state.

Enters the light amount detection setup if this key
combination is operated while a function setup
item number is flashing in the function setup
mode invoked by the [SET] key.
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¢ Data display ® QID

|
._|:|E] 12,545, ‘ Upper display section

&7
e e BT =) hJ Lower display section

\ v \d vl
CAL P.SET S.E DUAL

Measurement state guidance ~ ®

Contents
Number
At single measurement At simultaneous measurement
Upper display section
® Light off Background program number
@ Setup item
® Setup value Background program measured value
@ Unit
Lower display section
® Foreground program measured value
® Foreground program number
Measurement state guidance
Name Meaning of light
LOCK The [SHIFT] and [LOCK/UNIT] keys have been pressed to accept no key operations.
= CAL The calibration (HIGH CAL) has been set up.
a
é PSET The preset has been set up.
E S.E The [STAT/S.E] key has been pressed to enable the statistic processing.
E DUAL In the basic setup B2 mode, ¢ “Setting the simultaneous measurement” (guidance: PROG) is set to "DUAL" (Perform simultaneous measurement).
o
=
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B Rear panel

Nameplate j

Optional interface add-on port
(second I/0 analog or BCD)

Optional dual-type add-on unit port Optional Digimatic

Code Output Unit add-on port
] AC power connector

(AN

> \§— Fuse holder
Ground terminal

D unit
protection cover Foot switch connector
Signal cable /0 analog connector
connector
RS-232C connector

Scanning signal connector

Remote interlock connector

Name

Function

Nameplate

Indicates the code NO., model/type, serial number, and rating.

Optional dual-type add-on unit port

The dual-type add-on unit (option) is attached.

Optional interface add-on port
(second /0 analog or BCD)

The second /0 analog interface (option) or the BCD interface (option) is attached.

Optional Digimatic Code Output Unit
add-on port

The Digimatic Code Output Unit interface (option) is attached.

ID unit protection cover

Remove this cover and attach the ID unit therein.

Signal cable connector

Connects to the Measuring Unit using a special cable.

Scanning signal connector

This terminal is used to observe scanning waveform. The accessory scanning signal monitoring connector can be connected.

Remote interlock connector

A short-circuiting pin is inserted.

A If the short-circuiting pin is not inserted in the REMOTE INTERLOCK connector, the safety mechanism works to disable
laser emission even though the power is turned on.

RS-232C connector

An RS-232C cable is connected for communicating with an external device via RS-232C (EIA Standards)-compliant serial signals.

/0 analog connector

A terminal block having /0 and analog outputs. A protection cover is provided.

A

+ For your convenience in wiring, a terminal name label is provided under the I/O analog connector protection cover.

* When wiring the I/O analog connector terminal block, avoid direct contact with the I/0 terminals while your body is
electrically charged. Otherwise, the internal circuit may be damaged by static discharge. Be sure to touch a metal part
of the Display Unit to discharge static electricity before wiring. Unplug the power cable from the outlet before wiring.

+ After wiring, close the protection cover.

+ Never touch an /O terminal on the terminal block during operation. Otherwise, an operation error may result.

Foot switch connector

The foot switch (option) is connected.

AC power connector

The accessory power cord is connected.

Fuse holder

Afuse (2A) is inserted.

Ground terminal

The accessory earth lead is connected to ground.

The ground terminal marked with J'_ keeps the main signal line potentially equal to other devices. It is used to enhance
noise tolerance.
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LSM-5200

E Part Name and Function

This chapter describes the name and function of each part on the front/rear panels of the product (Display Unit) and the Measuring Unit
which is a part of the LSM system.

1 Display Unit

M Front panel

LEDs (lamps)

Data display

Mitutoyo ore

e N
WLEUS'KJ:\ =

P.SET = =) ||| == Remotg

Power switch Operation keys ID unit

Name Function

LEDs (lamps) Each LED has the following meaning when lit:

+ KEY LOCK: The key is in a locked state

+ LD ON: The measuring unit is emitting laser

* PSET: The preset has been set up

+ +NG: The measured value is above the upper limit of the GO/NG judgment criteria
+ GO: The measured value falls within the range of the GO/NG judgment criteria

+ -NG: The measured value is below the lower limit of the GO/NG judgment criteria
+ mm: The mm measuring unit system is selected

+ Remote: Not used (used for external control)

Non-contact Sensor

Data display For details, see "Data display" (page 5-37)

ID unit Important data that guarantees the accuracy of the Measuring Unit is stored.
Operation keys For details, see "Operation keys" (page 5-36)

Power switch Insert the provided power switch key and operate as follows:

+ To power on, turn the key clockwise to the "|" position
+ To power off, turn the key counterclockwise to the "O" position

@ If the short-circuiting pin is not inserted in the REMOTE INTERLOCK on the rear panel, the safety mechanism works to disable
laser emission even though the power is turned on.
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¢ Operation keys

Key

Function

* In the ready state
* In the display-latched state

* During single-run measurement
* During continuous-run measurement

* During setup

Enters the function setup mode from the ready
state.

Extends functionality by pressing a key while
holding this key.
Cancels the settings.

Enters the change mode for the setup item
displayed in the upper display section.

Moves the column to set to the left.

N

Increases the number on the selected column.
Changes the selected setting item.

z
E]
]

t:

Executes the single-run or continuous-run
measurement.

Quits continuous-run measurement if it is in
process.

Accepts the Setup item or setup value being
selected.

Y

Clears the error which is triggered during the
start operation immediately after power-on.

Aborts single-run measurement.
Quits continuous-run measurement.

Clears the error during setup.
Reverts the setup item to the factory settings.

)+ < |

Enters the measuring position display mode.
Returns to ready state of MODE entry.

Moves the column to set to the right.

)+ A

Enters the key lock mode. Press the same key
again to clear the key lock mode.

Decreases the number on the selected column.
Changes the selected setting item.

)+ 2

Reads the measured value of the reference gage as
the setup value.

3+ 4 |

Enters the unit system change mode.
ENTER: Accept (mm or E)
CE: Cancel (without change)
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¢ Data display

MODE column Upper display section

v BEEEEAAAA

EEEEEEEE]

Lower display section
Number Contents
Upper display section
® + Displays setup items and operation mode
+ The decimal point of the MODE column is lit during the measurement (single-run or continuous-run)
+ Displays setup values
® + Displays a measured value if the simultaneous measurement is enabled
+ Displays the version number of the display unit during the start operation immediately after power-on
- Displays any error message during the start operation immediately after power-on
Lower display section
+ Displays the measured value
® + The decimal point of the lowest digit flashes each time the measured value is updated during ready state, single-run
measurement, or continuous-run measurement
+ An error message is shown
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B Rear panel

Signal cable connector

Scanning signal connector USB connector

RS-232C connector

SRANSMITTER AN SIG. ¢ -.G Rs-2327

]

| ov |PeET| RUN | RES {@
(o VA
@ I DC24VE10% /3A == — :
i E
\
DG @ \§\
1/0 ANALOG ok @ +\v N @
——
VO analog terminal Power supply terminal
Remote interlock Ground terminal
Nameplate
Name Function

Signal cable connector

Connects to the Measuring Unit using a special cable.

Scanning signal connector

This terminal is used to observe scanning waveform. The accessory scanning signal monitoring connector can be connected.

USB connector

A USB cable is connected for communicating with a PC. The communication standard is compliant to USB 2.0.

RS-232C connector

ARS-232C cable is connected for communicating with an external device. The communication standard is compliant to EIA Standards.

Power supply terminal

DC24 V power supply terminal is connected.

Ground terminal

The accessory earth lead is connected to ground.

The ground terminal marked with ,L keeps the main signal line potentially equal to other devices. It is used to enhance
noise tolerance.

Nameplate

Indicates the code NO., model/type, serial number, and rating.

Remote interlock

A short-circuiting pin is inserted.

A If the short-circuiting pin is not inserted in the REMOTE INTERLOCK, the safety mechanism works to disable laser emission
even though the power is turned on.

/0 analog terminal

A terminal block having /0 and analog outputs. A protection cover is provided.

A * For your convenience in wiring, a terminal name label is provided under the I/0 analog terminal protection cover.
¢ When wiring the I/0 analog terminal, avoid direct contact with the I/O terminals while your body is electrically charged.
Otherwise, the internal circuit may be damaged by static discharge. Be sure to touch a metal part of the Display Unit to
discharge static electricity before wiring. Unplug the power cable from the outlet before wiring.
o After wiring, close the protection cover.
o Never touch an I/O terminal on the terminal block during operation. Otherwise, an operation error may result.
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Display Unit

LSM-5200/6200/6902H Functions

Measuring Setup Memory

The measuring setup can be registered as a program and saved (LSM-5200:
2 programs, LSM-6200: 100 programs, LSM-6902H: 10 program).
These programs can be recalled with a single operation.

Multiple Calibration Data Memory Function

This function allows storage of 10 types of calibration data. In this function
mode, up to 10 sets of 10 programs are available in hand.

* 10 programs (a piece of calibration data) X 10 sets
* LSM-6200 can only support this function.

Drill/Endmill (odd number flute) diameter measurement

The diameter of drills or m.

endmills that have an odd SEGT

number of flutes can be Odd number flute fool] (yp,) y

measured by using the max/
min value function.

SEG1+2
(Max.)

D= [SEG1+2 (Max.)] - [SEG1T (Min.)]

Measurement Mode Setting Function

It is possible to set measurement modes such as normal, maximum, minimum,

amplitude, and sample measurement according to different workpieces, and
these settings can be saved as a program.

Automatic Workpiece Detection

This function automatically starts measurement when a workpiece advances
into the specified measuring area.

Preset/Offset

Sets the currently displayed measurement value to zero or a specified
numeric value. This is useful, for example, if a difference in the diameters of
a reference gage and a workpiece is to be allowed for in calibration, or if a
dimension of a workpiece that exceeds the measurement range of the LSM is
to be measured.

Mastering

For continuous processing of high-precision workpieces, fine-adjusting the
preset or offset value is called mastering. By specifying a mastering value
the total correction will be (zero-set/offset value) + (+ mastering value). If
a positive mastering value is specified, the displayed value for a workpiece
diameter measurement will be greater than the actual value: if a negative
value is specified, the displayed value will be smaller than the actual value.

Sample Measurement

On a sample measurement the number of measurements will be defined (in
the range of 2 to 999) in advance. From this sample measurement various
calculation results (mean, maximum, minimum, and range) can be derived.
These measurements can be used for runout measurements on a revolving
workpiece and simplified cylindricity measurements.

Arithmetical Average/Moving Average

Avrithmetical/moving average modes are provided to obtain the average of
measurement values. On this type of LSM either of them can be specified
before starting measurement. In the arithmetical average mode, the number
of scans over which to take an averaging can be set at one of twelve steps
between 2 (0.64 ms) and 2048 (0.64 sec). In the moving average mode the
number of scans can be set at one of seven steps between 32 (0.01sec) and
2048 (0.64 sec), and the measurement value will be updated every sixteen
scans on and after the second measurement, irrespective of the specified
number of scans for averaging. The latter mode is suitable for judging the
trend in the diameter or width of an endless workpiece such as wire or tape
from a measurement that requires a long period.

Measurement using Segment Specification

M Measurement of spacing of two parallel
pins (pitch measurement)
Pitch = ((Seg.2+Seg.4)/2)+5eg.3

The following conventions are
used to set up to the maximum
of seven segments. However, if

. : Workpiece 1
the transparent object measuring Seg.1
mode is set, no more than three Seq.2
. Seg.3
segments can be set at one time. Seg.4
Seq.1 Seg.5
ggg % :) Workpiece 2
M The Runout of a revolving workpiece can
Seg.4
geg 5 —0 be obtained by observing the variation
Seg.6 O in Seg.1 which is measured against a
Seg7 stationary reference pin.

M The outside diameter of a wire or
cylindrical workpiece can be measured
by using Seg.2.

Seg.2} i :

M The outside diameter of a large
workpiece can be measured by
using Seg.1 and Seg.5 in a dual-unit

W If dimensions in both X and Y directions
(min. distance of X/Y scanning section:
10mm) are measured through dual-unit
measurement, use Seg.2 and Seg.6 (only
with LSM-6200).

configuration. (only with LSM-6200).
— X Y

Seg.1
5 %
S £2
Seq.5 L’Z&’Q’j\ 5957

Automatic Measurement using Edges

The edges created by scanning a workpiece . .
} aser scanning direction
can be used to program an LSM. A maximum Edge 1

of 127 workpiece features, and 127 of the Edge 2
spaces between these features, can be used ntl | ‘Edge3
which involves a total of 255 edges. This 2| ] ‘Edge“
is most useful for measuring such things Fge 5
as IC chip leads or connector pins that are P3| | \:ZZ?
approximately equally spaced. This method — ‘Edge 253
cannot be applied to transparent objects. Edge 254
Pin127| | \Edge -
Y Edge 256
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Abnormal Data Elimination Data Output
If a piece of data significantly exceeds the tolerance limit because the Every model has a standard RS-232C interface unit, allowing data to be
workpiece or measuring unit is contaminated by a water droplet, oil droplet, ¢ output to an external PC or printer.
or dust, the piece of data will be automatically removed by this function. There are additional means of data output, including SPC and BCD(optional).
Data Output Interval Setting © External trigger signal input (Available only for LSM-6200/6902H)
By setting an interval (between 1 and 999 seconds) to continuous By supplying a contact signal to the footswitch connector at the rear panel
measurement in advance, data output will take place at each specified period the measurement can be triggered.
of time. :
Multi-Limit Judgment (Available only for LSM-6200/6902H)
Statistical Calculation o
o , ) i Inaddition to +NG, GO, and -NG B Multi-Limit Judgment
W'thl this function, Print Example © judgment criteria limit values from
multiple measrements ¢ Limit 1 to Limit 6 can also be set. If
are taken from the _ © an optional 2nd 1/0-Analog interface
Same lf'”d of workpiece, Pia SNe  Si7546 T PintoniyNG deta ¢ unit(02AGC880) is used, seven-
statistical values are <rar. oAt i step judgment signals can be output
calculated from the PROGRANM N, = @ | gooraion fesul data : ;
R T PNrﬂgmral;nerN%fosg%ngluggnsfor nesienentof®) to external devices to support GO/NG
measurement resullts . e oo Vean e { judgment.
and quality evaluation is MIN G S.9970 1— Nin. e :
S.D 900688 | ool : . .
executed for each lot. Standatddeviation : Simultaneous (Dual-program) Measurement (Available only for LSM-6200)
* Example of measuring a STAT. DATR . ) . . .
steppgd olinder usmg PR N = T i S—— i Itis possible to measure two items simultaneously with one Laser Scan
the statistical calculation WAX 5993 ' Micrometer unit, and to output the data. This function can be used to
function. MIN  9.9775 : . . . .
U i simultaneously measure the outside diameter and runout of a bar that is
¢ rotating, or to measure the outside diameters of two cylinders or wires at the
STAT. DATA .
PROGSRH He. :g T (F)Srt[)ag'nlr?t[lzs’\gZ@measuremem) same time.
R M Simultaneous measurement of one M Simultaneous measurement of
MIN 11.3143 : workpiece and one beam passage two workpieces
S.0 0.01990 5 -' — A/
| = (===
P | SENVE= e
PRDGSM NO. Blg (Statistics of @ measurement) :
S 4.993@ :
Measuring procedure: Measure MAX  5.0160
the dimensions numbered ® to A
©), perform tolerance judgment, 5.0 ©.01485
and statistically process the
resulting data for every ten
samples defined as one lot.

age spe atlo anspare a e Automa Abno a HE Odd ed ; ; _—
O D d 0O O 0O a a A 0 a opje e 0O D 0 g 100
getle O e d O e ge a9
Edge Manual measurement — — — [ J [ ) [ J — [ ) [ J
specification Automatic measurement — — — ® — — — — —
Transparent object measurement — — [ J [ J [ ] [ J [ J [ ] [ J
Ultra-fine wire measurement* — — [ ) — [ ) [ ] — [ ) —
Automatic workpiece detection [ J [ J [ ] [ J [ J [ J — — [ J
Abnormal data elimination [ J — [ ] [ J [ J [ J [ J [ ) [ J
Sample measurement [ J — [ ] [ J [ J [ ] [ J [ ] [ J
Odd-fluted cutting tool measurement** — — [ J — — [ ] [ J — [ J
Moving average [ ] — [ ) [ ] — [ ) [ ] — —
Group judgment*** [ ) — [ ] — @ [ ] [ ] [ ] —
@: Permitted combination, —: Combination that is not permitted Note1: The number of scans will be limited to between 16 and 2048 if the ultra-fine wire measurement function is on.
*Function that is not provided for LSM-9506 Note2: The number of scans will be limited to between 32 and 2048 for the moving averages.
**Function that is only provided for LSM-6200/5200. Note3: Segment setting will be limited to between 1 and 3 for the transparent object measurement.

***Function that is only provided for LSM-6200/6900.
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Display Unit

Data I/0 Specifications for LSM-5200/6200/6902H

RS-232C Interface

Allows the LSM to communicate with external devices via RS-232C (conforming to the EIA standard) serial signals. Depending on the basic setup this interface can be

used as a printer port.

B Common specifications

B Communication specifications

+ Matching plug: D-sub 9pin (female) (Manufactured by AMP: Equivalent to
HD-20/747951-1, etc.)

The pin configuration of the LSM-6200/6902H is
shown in the left figure.
It is upside down for the LSM-5200.

H Connections

Definition of device DTE definition on the side of LSM

Data transmission method All-duplex transmission

Syncronizing method Start-stop system

Data transmission 6200, 5200 4800, 9600, 19200, 38400bps

speed 6902H 1200, 2400, 4800, 9600, 19200bps
Transmission code ASCI

- Data length 7 or 8 bits

arrangement Start bit 1 bit
Parity check Non, odd or even
Delimiter CR+LF, CR, LF

1) Connecting the RS-232C interface to a device specified as a
terminal (DTE)

Example 1: Flow control method (handshake method controlled by CTS,
DSR, DTR, and RTS signals)

PC (PC-AT compatible)
specified as a terminal (DTE)

LSM-5200/6100/6900/9506
specified as a terminal (DTE)

Signal No. of pin No. of pin Signal

DCD 1 1
RXD 2 :>C 2 RxD
TxD 3 3 TxD
DTR 4 —\/— 4 DTR

- SG 5 5 SG

8 DSR 6 [— N 6 DSR

c RTS 7 7 RTS

3 @B e %5

o] RI 9 9

5 D-sub (9-pin) D-sub (9-pin)

[=

S Example 2: Flow control method (handshake method controlled by CTS,

g DSR, DTR, and RTS signals)

= PC (PC-9801) LSM-5200/6100/6900/9506

specified as a terminal (DTE) specified as a terminal (DTE)
Signal No. of pin No. of pin Signal
FC 1 1
XD 2 2 RxD
RxD 3 < 3 TxD
RTS 4 4 DTR
TS 5 5 SG
DSR 6 6 DSR
SG 7 7 RTS
DCD 8 8 CTS
DTR 20 9
D-sub (25-pin) D-sub (9-pin)

Example 3: 3-Wire method (teletype protocol using TxD, RxD and SG)

PC (PC-AT compatible) LSM-5200/6100/6900/9506
specified as a terminal (DTE) specified as a terminal (DTE)
Signal No. of pin No. of pin Signal
DCD 1 1
RxD 2 -1_—>C 2 RxD
™D 3 3 ™D
DTR 4 4 DTR
SG 5 5 SG
DSR 6 6 DSR
RTS 7 7 RTS
a5 T R a5
RI 9 9

D-sub (9-pin) D-sub (9-pin)

2) Connecting the RS-232C interface to a device specified as a
modem (DCE)

Example 1: Flow control method (handshake method controlled by CTS,
DSR, DTR, and RTS signals)

LSM-5100/6100/6900/9506

Device specified
specified as a terminal (DTE)

as a modem (DCE)

Signal No. of pin No. of pin Signal
DCD 1 1
RxD 2 > 2 RxD
™D 3 < 3 XD
DTR 4 < 4 DTR
SG 5 5 SG
DSR 6 > 6 DSR
RTS 7 < 7 RTS
[ 8 > 8 CTS
RI 9 9
D-sub (9-pin) D-sub (9-pin)




Mitutoyo

I/0-Analog Interface

Used to communicate with a PC, programmable controller, or relay circuitry by ) Al A6
means of sequential signals. It is also capable of producing an analog voltage Extgrnal view Of the connector PR
output that may be used for feedback control and/or continuous recording of Terminal name label is prov@ed under the / R
workpiece dimension deviation. If the optional second I/0OAnalog Interface is O analog connector protection cover. B1 B6
connected, this 1/0-Analog Interface becomes invalid.
M Pin assignment (LSM-5200) M Pin assignment (of LSM-6200/6902)
Terminal Signal  Function 1/0 Terminal Signal  Function /0
T Synchronizing signal (an operation is selected with “b5 Frame ground (Used for connecting the shield conductor of I/}
Al SYNC SYnC” in the basic setup.) INOUT - o 0O signal cables)
Status signal for error (an operation is selected with “b5 StS” A2 §TS Output of measurement condition ouT
A2 STS in the basic setup.) out (Goes high in the event of “Err-0")
_ Normal status: on / Error status (Err-0, Err-8): off - GO/NG judgment result output (GO) (Can be changed to__
GO GO judgment signal ("b5 Go"="Go" in the basic setup) A3 GO strobe signal (STB) or measurement in-progress signal (ACK) |OUT
A3 STB. STB signal (*b5 Go"="Stb” in the basic setup) out output by the basic setup)
ACK ACK signal ("b5 Go”="AC" in the basic setup) A4 +NG GO/NG judgment result output (+NG) out
Ad +NG +NG‘judgment §|gna| out A5 NG GO/NG judgment result output (NG) out
AS NG -NG judgment signal out A6 ND Digital ground (Common ground terminal of both output (A2|
A6 GND Signal ground — thru A5) and input (B4 thru B6)
B1 FG Frame ground (connected to the casing) — B1 i Frame ground (Used for connecting the shield conductor of I/|
B2 ALG Analog voltage output ouT O signal cables)
B3 ov 0V of analog voltage output ouT B2 ALG Analog voltage output out
BSET Preset/zero-set execution input signal (b5 PSEt"="PSEt” in B3 v OV reference for analog voltage output out
B4 the basic s_etup) ‘ o N B4 OFFS Offset input (Can be changed to (HOLD) by the basic setup) |IN
Hop | The updating of judgment output is disabled. (b5 PSEt'= 7 Input of trigger command for single-run measurement (Can
Hold" in he basic setup) B5 RUN be changed to a trigger for continuous-run measurement ~ {IN
BS RON Input signal to trigger measurement (an operation is selected N (with term specification))
_ with “b5 rUn” in the basic setup.) B6 RES Input of CLEAR command IN
B6 RES Input of CLEAR command IN
M Input/output equivalent circuit
1) Input circuit 2) Output circuit
1. Control signal output 2. Analog signal output
N Connected to +24V internally 51Q E)ilputﬂgni ) 5600
G0, -NG, +NG, ST9 MG
T 3 o
Input signal
L (OFFS,RUN, RES) in o 0V
GND N
¢ Low-level signal to be between 0 and 1V.  Maximum rating of the output transistor is 30 V, 50 mA. * The output voltage range is +5 V.
Generally drive this circuit with an open collectortype ¢ The accuracy of the analog voltage output is 0.2 % of full-scale range.
transistor. * This analog output should be connected to a device that has an input
* Maximum current drawn from the input signal terminal is impedance of 1 MQ or greater. If the input impedance is lower than
12 mA. this value, the output accuracy will be reduced due to the internal
resistance of 560 Q.
Remote Interlock Connector 214938 Scanning Signal Connector 02AGC401
The Remote Interlock Connector is The Scanning Signal Connector is
provided as a means of turning the 2 provided for observing the output SCAN SIG.-2
laser beam on and off from a remote | S'E”a,l V\t/}a]veform from th‘?t reTceptlTln .
location. Since the supplied shortcircuit chip In the measuring unit. Typicatly, [ . |
L Il inserted in this terminal this connector is used to align the -
pin 'S‘ “S‘,‘a.y - ' emission unit and reception unit after he =4
the circuit is short-circuited. they have been removed from the
Insert an optional switched plug to original base and then mounted on a
allow external control of the LSM laser. REMOTE INTERLOCK different base.
Attached plug: MP-105LC (Marushin Electric)
Attached plug: MP-121M (Marushin Electric) N | ; Abnormal
= —— ormal waveform
Laser emission ON |  Short-circuit pin inserted Voltage Voltage waveform

Laser emission OFF | - Short-circuit pin removed

Time Time
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Display Unit

Optional Accessories

Interface unit for LSM-6200/6902H

BCD Interface Unit

¢ Qutputs a 7-digit BCD and a positive or negative sign.
* Switchable data logic.

* The input and output circuits are isolated.

* Available for LSM-6200 and 6902H

02AGC910
. | Pin assignment of BCD interface unit
Slgna Internal power source 5V Extemal(power s;)urce: Vee 57-40360-D
i - Circui 5-24V : .
|r.1qu i SW1: Circuit 2 € Signal name Signal name
circuit ! 1 19 ! } x10*
pA& 2 2 x10° 2 2
10K FRHOLD 3 4 21 1
sw;;::;_yﬂm_0 ‘ 8 8 2 2L 8
5 : bE 4
Internal GND ~ Inner circuit <—  External GND 6 2 %10’ 24 8
7 4 25 :
. 5 s 2 2L e
Slgnal External Jaower source: Ve 9 1 27 g
5-24V,
output ) 10 24 e 28
ircuit 1| 4 29 Err.0 (Segment error)
_ dreul R {>_ 12 8 30 HOLD (inpu)
] ST ‘ 13| 31 FR
é \ _!R L2/ ) 107 32 STB(Strobe output)
v - 15 | 4 33 EXT.Vec (Ext. power)
"g 7 SWT: Circuit 3 ; | GND 16 8 34 +POLE (Polarity)
£ Internal GND Inner circuit «— xterna 17 1 } <10* 35 GND (Signal GND)
S 18 2 36 FG (Frame GND)
g Applicable connector: 57-40360-D (Standard accessory)
=
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Digimatic Code-out Unit

¢ Provides two channels of SPC (Digimatic) output.
¢ Outputs the following during simultaneous measurement:
From OUTPUT1: Measured values by PRG.0 through PRG.4. OUTPUT2:
Measured values by PRG.5 through PRG.9 DS IMATIC CODECUT
¢ 10 pin MIL type connector
¢ The output cable (936937) is optional.
¢ Available for LSM-6200 and 6902H

UTPUT CUTPUT-2
*Qutputs six digits of the measured value with a maximum of 5 digits after the decimal point.
10 2
Pin No. Signal name 1/0 Function
1 GND — Signal GND
2 DATA out Data out
s 3 CK out Data transmission clock
h 4 RD outT Data read request
5 REQ IN Data output request
02AGC840 67,89 |IC = Spare
10 F.G — Frame GND

Signal input circuit Signal output circuit

20K TD62503

' |

Terminal 5 4|>_‘5 Terminal
' 2,34
' |
Jl LSM inner circuit < — — — —

74HC14

T 330P

LSMiinner circuit <« — — — —

Dual-type Add-on Unit (02AGP150)

¢ Enables a second measuring unit to be connected to the display unit (this is possible only if the two measuring units are the same model).

¢ Depending on the layout of the two measuring units, large-diameter measurement, XY measurement, and parallel measurement are possible.
¢ The sub-display of the LSM-6200 allows simultaneous measurement and display with two measuring units.

¢ Not available for LSM-6902H

M XY measurement M Parallel measurement

(X-Y)=Deviation

02AGP150 (X+Y)2=Mean
Note: Min. distance of XY scanning section: 10 mm




Non-contact Sensor
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Display Unit

Optional Accessories

* |/0, analog output.
* Simultaneous measurement is supported by two pairs of go/no-go judgment outputs.
¢ Available for LSM-6200/6902H.

*If the second I/0-Analog Interface is connected, the standard 1/0-Analog Interface becomes invalid.

02AGC880

COM (IN): External voltage supply

terminal (5 - 24 V)

Input signal

Output signal
(30V 10 mA max.)

COoM (ouT)

¢ Analog voltage output and scale value
The analog voltage output is calculated as (Measured value - Reference
value) x Scale value (Sensitivity) according to the resolution configured for
each measuring unit.
(The upper limit of analog output is within the measurement range.)

2nd 1/0-Analog Interface Unit

18 1

I-’G_ﬁ."‘m LOG I4F

5

36 19

Pin assignment for GO/NG judgment

PinNo.  Signal name 1/0 Pin No. Signal name 1/0

1 +5V (Internal power) | {19 GND (Internal power)
2 COM (IN) (IN) 20 COM (IN) (IN)

3 PROG.0M0  |IN 21 PROG.1/b1 IN

4 PROG.2/b2  |IN 22 PROG.3/b3  |IN

5 PROG.4/PRG |IN 23 IC (oum
6 SHIFT IN 24 PRINT IN

7 RUN IN 25 RESET IN

8 As(-NG) out 26 As(GO) out
9 1.C (oum 27 1.C (oum)
10 1.C (oun 28 1.C (oum
il Bs(-NG) out 29 Be(GO) out
12 Be(+NG) out 30 1.C out
13 1.C (oumn 31 1.C (oum
14 As(+NG) out 32 Ae(-NG) out
15 As(GO) out 33 ACK out
16 ERR.0 out 34 STB out
17 COM (OuT) | (oUT) 35 COM (OuT)  [(oUT)
18 CNT OouT 36 FG —

With a combined use of b0, b2, PRG, b1 and b3 maximum 100 patterns of program can be used.
Pin assignment for multi-limit selection (L1-L6)

PinNo.  Signal name 1/0 Pin No. Signal name 1/0
Scale value (1) Display Resolution 1 +5V (Internal power) | |19 GND (Internal power)
No. 0.01 pm 0.02 pm 0.05 pm 0.1 ym 2 COM (IN) (IN) 20 COM (IN) (IN)
1 Sensitivity | 2.5 mV/0.01 ym | 2.5 mV/0.02 pm | 2.5 mV/0.05um | 2.5 mV/0.1 ym 3 PROG.0 IN 21 PROG.T IN
Maxmum Qutput |~ £5 V/20 um #5 /40 pm +5 /100 ym +5 V/200 pym 4 PROG.2 IN 22 PROG.3 IN
) Sensitivity | 2.5mV/0.1pym | 2.5mV/0.2ym | 2.5mV/0.5 pm 2.5mV/1 pm 5 PROG.4 IN 23 B-L7 (ou)
Maximum Output |~ +5 V/200 pm +5 /400 ym #5V/1 mm #5V/2 mm 6 SHIFT IN 24 PRINT N
3 Sensitivity | 2.5 mV/1 ym 2.5 mV/2 pym 2.5 mV/5 pm 2.5mV/10 um 7 RUN IN 25 RESET N
Masimm Quiput | £5 V/2 mm £5 V/4 mm +5V/10 mm +5V/20 mm 3 ALl ouT 26 AL ouT
Scale value (1) Display Resolution 9 Al3 (oum) 2 Ald (oum
No. 0.2 ym 0.5 ym 1um 2 pm 10 £ (oun) 28 LLG (oun
1 Sensitivity | 2.5mV/0.2 ym | 2.5mV/0.5 pm 2.5 mV/1 pm 2.5mV/2 pm E % 8& gg z:j 8&
Masimum OQutput |~ +5 V/100 pm 5 V/1 ym #5 V/2 mm £5 V/4 mm —— .
) [ Sensitity [ 25 mV2um | 25 mVsum | 25mV/i0ym | 25 mv/20m E % (C%’TT) g; iﬁ (&JTT)
Masimm OQuiput |~ £5 V/4 mm +5V/10 mm +5V/20 mm +5 V/40 mm =
3 | Sensiiity | 25 mV20pm | 25mV/50 pm | 2.5 mV/100pm | 2.5 mv/200 pm 15 AL2 out 3 ACK our
MaimnQupt |5 V/40mm | #5V/100mm | #5V/200mm_| 5 V/400 mm 16 ERR.0 our 34 STB our
17 COM (OuUT) _|(ouT) 35 COM (ouT)  [(ouT)
Scale value (1) Display Resolution 18 CNT ouT 36 G —
No. 5pm 10 ym 100 pm ]
1 Sensitivity | 2.5 mV/5 ym 25mV/10pum | 2.5 mV/100 ym . Appllcable connector
Msaximuf_ﬂ Ot 21;3 V/\J/(ééﬂm 21;5 mem ;55\//2\2? mm 57-30360 (or the equivalent product by DDK or Amphenol, etc.)
ensitivity | 2.5 mV/50 ym 5m um 5 mV/1 mm ‘o o
2 s Dipi| £5V/100mm | +5V/200mm | 5 V2000 mm This is the standard accessory for this interface.
3 Sensitivity | 2.5 mV/50 ym 25mV/imm | 2.5mV/10 mm
Maximum Qutput | +5 /1000 mm | 5 /2000 mm | +5 /20000 mm
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System Extension Devices

Extension Cable for Concurrent Installation of BCD and Second I/0-Analog Interface

02AGE060

* The use of this cable enables concurrent installation of BCD (02AGC910) and second I/0-Analog interface (02AGC880) in LSM-6200/6900.

*Restrictions @ EXaMple +vovereeeee

If this cable is used, the dual extension unit (02AGP150) can not be used.
LSM-6200 is equipped with the BCD and 2nd I/0 / analog interface

. . BCD No. 2 I/0eAnalogue
B Dimensions :
120*° 200°° 2B
T [ ]
L4
§ i i i
-
Thermal Printer DPU-S445
¢ This printer can be connected to panel-mount type or multifunctional Order No. 02AGP850A
display unit. DPU-5445
« Both tval d statistical calculati It b Model DPU-5445-00C-E (Standard model)
O. measuremen Values ana statistical calculation results can pe Printing method Thermal method
printed (only with LSM-6200/9506/6902H). Printing capacity 52 columns”
P a—— Character size Half-width: 24 dots x 12 dots
s G0 ooz (Vertical x Horizontal) Full-width: 24 dots x 24 dots
02AGP850A o o Number of effective dots 832 dots
G e et oo Dot density 8 dot/mm
e e e o oo Print width/Paper width 104/112 mm
STAT. OATA Print speed Max. 90 millisecond
e Operating temperature 0°C-50°C
pe. o Relative humidity 30 to 80%RH (no condensation)
o Power consumption at power off 0.099W
SO 0000728 Dimensions *3
oA o (WxDxH) 145x135x58 mm
oo Mass approx. 490 g (Including battery pack)
o e *1: Standard size characters, character spacing is 4 dots
- *2: Refer to the technical manual for applicable humidity at each temperature.
Print Example *3: Excludes protrusions

Footswitch connection port

¢ A connection port provided on the rear panel of LSM-6200/9506/6902H
Shorting this terminal performs the same function as a press of the Run key.
An optional dedicated footswitch can be connected.

roor |

Compatible plug
MP-105LC Mini plug (Marushin Electric)

SW.
Measurement ON | Short-circuit pin inserted .
Measurement OFF | Short-circuit pin removed |

Footswitch (Optional)
937179T
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Glossary/Precautions

E Glossary

1. Linearity

True value

This is a specified value that defines the maximum error* that may be indicated by the LSM i

after calibration**, anywhere within its measuring range, when measuring a workpiece in the
center of the measuring region.

Note that the linearity specification does not include the calibration error specification of the
calibration gages themselves. This error must be added separately.

*The difference between the result of measuring a dimension and the true value of the dimension
measured.

N

Ideal relationship:
measured value =
true value

~___—Maximum error
28 I

' Linearity

** Optional calibration gages are available for each model of LSM to provide appropriate high and
low calibration points (HICAL and LoCAL on the diagram).

Lo&AL

T P Measured value
HICAL

2. Repeatability

Means, in the center of a measuring region, the dispersion (+2 o) of measurement values as the result of continuous measurement for 2 minutes with the number
of scans for averaging set at 512 times (2048 times for LSM-6902H) without moving a workpiece of the maximum measurement diameter on each measuring

unit.

3. Positional error Paralel error

Means an error with reference to the measurement value at the center of
the measuring region if a workpiece is displaced in the measuring region.
A position error consists of an up-down error and a parallel error as shown
in the following figure. This error separately affects measurement accuracy.

AN

/ Up-down error

4. Measuring region

The LSM provides numeric values for which the accuracy (linearity + position error)

is guaranteed only if a workpiece is located within the prescribed space domain.

This domain is called the measuring region. A measuring region is determined by

[laser beam scanning direction range] x [optical axis direction range]. To perform b?:eecftisgsnniﬂg
measurement with a minimum of error, it is necessary to measure a workpiece at the

center of this measuring region. As an example in the figure right, workpieces 1, 2,

5, and 6 cannot be measured because these are outside the measuring region. For

workpieces 3 and 4, a position error is added to a linearity error.

5 /Measuring region

)
il

Optical axis direction

N
5. Beam diameter and width
A
LSM-6902H  LSM-500S LSM-501S LSM-503S LSM-506S LSM-9506 LSM-512S LSM-516S
Beam diameter A 200 pm 80 ym 120 ym 240 ym 600 pm 600 pm 1200 pm 1200 pm
Beam width B 300 pym 120 ym 170 ym 340 ym 800 um 800 um 1600 pm 1600 pm

B *Reference value
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E Precautions

C Observe the following precautions )

Compatibility

Your Laser Scan Micrometer has been adjusted together with the ID Unit, which is supplied with the measuring unit. The ID Unit, which has the same code
number and the same serial number as the measuring unit, must be installed in the display unit. This means that if the ID Unit is replaced the measuring unit can
be connected to another corresponding display unit.

The workpiece and measuring conditions

Depending on the workpiece shape, and the surface roughness, measurement errors may result. If this is the case, perform calibration with a master workpiece
which has dimensions, shape, and surface roughness similar to the actual workpiece to be measured. If measurement values show a large degree of dispersion
due to the measuring conditions, increase the number of scans for averaging to improve the measurement accuracy.

A
Electrical noise interference
To avoid operational errors, do not route the signal cable and relay cable of the Laser Scan Micrometer alongside a highvoltage line or other cable capable of
inducing noise current in nearby conductors. Ground all appropriate units and cable shields.
N

Connection to a computer

If the Laser Scan Micrometer is to be connected to an external personal computer via the RS-232C interface, ensure that the cable connections conform to the
specification.

Laser safety

Mitutoyo Laser Scan Micrometers use a low-power visible laser for measurement. The laser is a CLASS 2 IEC /@\ hLASER i ®
60825-1 device . Warning and explanation labels, as shown on the right, are attached to the Laser Scan — -:ra_:r-g ’ —alll
Micrometers as is appropriate. I ..L.._; .- .: " .ﬂ
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Precautions

C Re-assembly after removal from the base

)

Observe the following limits when re-assembling the emission unit and reception unit to minimize measurement errors due to misalignment of the laser's optical axis

with the reception unit.

1) Alignment within the horizontal plane
a. Parallel deviation between reference lines C
and D: X (in the transverse direction)

Reference  Reference
line C line D

| |

o |
fres it}
? X [ I
2) Alignment within the vertical plane

¢. Parallel deviation between reference planes A
and B: Y (in height)

Reference  Reference
plane A plane B

/YP

3) Allowable limits of optical axis misalignment

b. Angle between reference lines C
and D: 6 x (angle)

Reference  Reference
line C line D

d. Angle between reference planes A
and B: 6 y (angle)

Reference  Reference
plane A plane B

;\QD

Model Distance beRt:::;e)?icErTle:Ii(tm Unit and X and Y 6xand Oy
LSM501S 68 mm (2.68 in) or less within 0.5 mm (0.02 in) within 0.4 ° (7 mrad)
100 mm (3.94 in) or less within 0.5 mm (0.02 in) within 0.3 ° (5.2 mrad)
LSM-5035 130 mm (5.12 in) or less within 1 mm (0.04 in) within 0.4 ° (7 mrad)
350 mm (13.78 in) or less within 1 mm (0.04 in) within 0.16 ° (2.8 mrad)
LSV-5065 273 mm (10.75 in) or less within 1 mm (0.04 in) within 0.2 ° (3.5 mrad)
700 mm (27.56 in) or less within 1 mm (0.04 in) within 0.08 ° (1.4 mrad)
LSM5125 321 mm (12.64 in) or less within 1 mm (0.04 in) within 0.18 ° (3.6 mrad)
700 mm (27.56 in) or less within 1 mm (0.04 in) within 0.08 ° (1.4 mrad)
LSM-516S 800 mm (31.50 in) or less within 1 mm (0.04 in) within 0.09 ° (1.6 mrad)

Non-contact Sensor
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( Cautions on the Mounting Posture of LSM-512S and LSM-516S Main Unit )

When mounting the main unit sideways or on the under surface by using the base, the optical axis may shift due to deflection of the main unit caused by its own
weight. In this case, use the screw holes on the sides, or prepare reinforcement parts, etc. to prevent the deflection from occurring.

Mounting Posture that Induces Deflection

B Mounting of the integrated type by using the base (standard)

Counterpart, etc. l

s<ll

<ol

Reception
unit

=<l
~~

\

Emission unit

vVy

Deflection occurs due
to its own weight

Emission unit

vy

N < Base

<—— Reception unit

Deflection occurs due
to its own weight

B Mounting of the separate type by using the screw holes for bottom-face mounting

Counterpart, etc.

vy

Deflection occurs due
to its own weight

Emission unit

Reception unit
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Precautions

Mounting Posture Resistant to Deflection

B Mounting of the integrated type by using the base (standard)

Counterpart, etc.

Reception unit

Reception unit

\ P
/"l ’l,l’
R~
y
Emission unit
I”" /”’
’ ’
I’ "
/| Emission unit i
P AN B
o Counterpart, etc.
Base

B Mounting of the separate type by using the screw holes for bottom-face mounting

= Counterpart, etc.
e
o Reception unit
+ ’
(%} P ;
3 27 !
s Reception unit ~ i Counterpart, etc.
o P4 Pl [l
e ’/’ 1 /
= o
v
L
e
[t ;
. !
i !
e e )
/' /' b
o Emission unit
‘ ’

Counterpart, etc. Emission unit

)

-
0l
03
7
/
/
’
’

Reception unit
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B Mounting of the separate type by using the screw holes for side-face mounting

Counterpart, etc.

Reception unit
Counterpart, etc. \

S<LL

~~~~~~~ Emission unit

Reception unit \‘

\

Counterpart, etc.

Emission unit

Emission unit

M A reference example of mounting by using reinforcement parts (prepared by user)

Counterpart, etc. Reinforcement part (reference)

Emission unit

[\[oj[d3 The reinforcement parts in the image above are just a reference. Prepare one, taking the mounting area or the counterpart size into consideration.

( Export Control Compliance )

Laser scan micrometers fall into the Catch-All-Controlled Goods and/or Catch-All-Controlled Technologies (including Programs) under Category 16 of Appended Table 1
of the Export Trade Control Order or under Category 16 of the Appended Table of Foreign Exchange Control Order, based on the Foreign Exchange and Foreign Trade
Act of Japan.

Re-export or relocation of any of these products and re-provision of the related technology may require prior approval by an appropriate governing authority. If a
purchased product is exported or re-exported, even if it is not considered a requlated item by a governing authority.

In addition, exporting laser products to the United States must meet the Food and Drug Administration (FDA) requirements. Please contact Mitutoyo in advance.
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Applications

Automobile Manufacturing Process

The wide measurement range and high resolution expand the scope of use to suit various applications.

Measurement of outside diameter of rubber Simultaneous measurement of roller outside
roll diameter and deflection

e’ oV

Measurement of gap between rollers Roll bearing measurement

= v

Measurement of uneven thickness of film or
sheet (simultaneous measurement)
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Measurement of film sheet thickness

—_r>

Outside diameter measurement of wires Dual system for measuring a large outside
and filament fibers diameter

=

k
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Non-contact Line-laser Sensor
SurfaceMeasure

Line-laser sensor providing stable
measurements with simple operations

SurfaceMeasure10085 ...................................................... 6_1
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SurfaceMeasure1OO8sS NEW

Products

Line-laser sensor providing stable
measurements with simple operations
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System configuration (example)

. Robot control
This is an example of the 1 (You can also configure the system using a

system Conflgu ration of r j_ stage, conveyor, or other drive mechanism)
SurfaceMeasure1008S.

: ==
Various other system ' |
configurations are also
available.
N Ve ) Access the user interface via your Web

SurfaceMeasure10085 Encoder signal PC
(Can also be browser to set up measurement

connected conditions and judgement conditions.
Master cable Master Ethernet to PLCY)

* PLC protocol: Modbus TCP, EtherNet/IP, PROFINET
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Product structure

This line-laser sensor combines the optical technology
and sensor technology of Mitutoyo.

Laser diode
Collimating lens

High-accuracy cylindrical
lens
Image sensor

Camera lens

CLASS 2 blue laser

Three product features

— (1) High-accuracy and environment-resistant sensor

The sensor itself is guaranteed for an accuracy of 20 pm and a Z repeatability of 0.5 um. It has also
achieved the IP67 protection level, providing stable measurements.

— (2) Supporting automated measurement

The SurfaceMeasure1008S can obtain the profiles and three-dimensional shapes of measurement
workpieces at high speed (a maximum frame rate of 10 kHz) and make an automatic judgement inside
the sensor. It is also equipped with a parts matching function that allows the measurement tool to be
applied throughout, regardless of the orientations of the parts being measured. Measurements can be
taken without performing alignment.

— (3) Simple operability
The software supports intuitive operation and is built into the sensor (software installation is not required),
50 you can use it immediately after mounting.
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Non-contact Line-laser Sensor

SurfaceMeasure1008S

* The sensor itself is guaranteed for an accuracy of 20 ym and a Z repeatability of 0.5 um. It has also achieved the IP67
protection level, providing stable measurements.

* The SurfaceMeasure1008S can obtain the profiles and three-dimensional shapes of measurement workpieces at high speed (a
maximum frame rate of 10 kHz) and make an automatic judgement inside the sensor.

* It is equipped with a parts matching function that allows the measurement tool to be applied throughout, regardless of the
orientations of the parts being measured. Measurements can be taken without performing alignment.

* The software supports intuitive operation and is built into the sensor (software installation is not required), so you can use it
immediately after mounting.

(P67

% Specifications
(%]
"g Order No. 553-100
€ Maximum measuring width 100 mm
S Measuring range 80 mm
5 Working distance 80 mm
= Scanning error (10) *1 20 um
Frame rate Max. 10 kHz
EN/IEC CLASS 2
Laser class IEC 60825-1:2014, EN 60825-1:2014+A11:2021
JIS CLASS 2 (JIS C 6802: 2014)
Laser medium Semiconductor laser
Line laser Wavelength 405 nm (visible)
Max. output 2.2 mW
Mass 650 g
Operating environment Temper ature 0Chdot -
Humidity RH 20 to 80%, non-condensing
S G Temperature -30°Ct070°C
Humidity RH 20 to 95%, non-condensing
IP code IP 67 *?
Power supply (power consumption) 241048 VDC (15 W)

*1 Accuracy inspection environment: Temperature 20 °C+1 °C, Humidity 50%RH=10%RH

Measurement workpieces: Specified reference ball for inspection (¢ 30 mm)

Inspection method: Determined by Mitutoyo-specified inspection method.

The operating environment and the storage environment are different from the guaranteed accuracy environment.
*2 Measuring accuracy may deteriorate if any water droplet or dust particle adheres to the optical path.
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SurfaceMeasure1008S
Dimensions Unit: mm
Measuring range Mounting size
3xM4 depth 4.7 bl
. =X
Tu 80 T
- 46 110
! 122;_20 4xM3 depth 3.5 1615 @44 [ 31 19
g 8 | SFEE P =
= = _ p =/
N 74\ / “Hal| = 3 v o)
LN <
S — t ~
100
Software
b - LI o Powerful interface with excellent operability
= im

—===1'  and functionality

+ Excellent operability simply by using a mouse

+ Simple and intuitive interface

- Web browser-based, no need to install software
+ Various built-in measurement tools

+ 2D and 3D data can be obtained

- LR 5%.7)

N

Easy-to-configure measuring system

Functions

Measurement tool

+ Pattern matching
+ Countersink Hole
+ OCR (Optical character recognition)

* Gap & Flush Pattern matching Countersink Hole
+ Groove
+ Size
Various measurement tools such as these are available.
Gap & Flush Groove Size

Using the emulator makes it possible to consider measurement conditions or make an analysis with obtained data even when offline.
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Accessories for SurfaceMeasure1008S

Optional accessories

Sensor networking hub Master

In the multi-sensor system, this device is used for distributing power to sensors and synchronizing the sensors.
Input: Power supply 24 to 48 V, Laser Enable input, Encoder input, External input

Order No. Product Name Remarks
02AQL401 | Master810 Accepting a maximum of 8 sensors
02AQL402 | Master2410 Accepting a maximum of 24 sensors

Master2410
Master cable
Cable for the connection between sensor and Master.
Order No. Product Name Remarks

02AQL373 | 2 m Power and Ethernet Master 2xRJ45 ends

02AQL374 |5 m Power and Ethernet Master 2xRJ45 ends

02AQL375 | 10 m Power and Ethernet Master 2xRJ45 ends

02AQL376 | 15 m Power and Ethernet Master 2xRJ45 ends

02AQL377 | 20 m Power and Ethernet Master 2xRJ45 ends

02AQL378 | 25 m Power and Ethernet Master 2xRJ45 ends
02AQL391 |2 m Power and Ethernet Master 90deg 2xRJ45 ends, 90° connector
M16 connector 02AQL392 |5 m Power and Ethernet Master 90deg 2xRJ45 ends, 90° connector
Sensor side (Straight or 90° upward- 02AQL393 | 10 m Power and Ethernet Master 90deg 2xRJ45 ends, 90° connector
Specifications __|pointing can be selected) 02AQL394 | 15 m Power and Ethernet Master 90deg | 2xRI45 ends, 90° connector
Power Sgpp.ly 5'9"”— R145 (Connect to Mastgr) 02AQL395 |20 m Power and Ethernet Master 90deg 2xRJ45 ends, 90° connector
Communicaton side | R145 (Ethernet connection) 02AQL396 | 25 m Power and Ethernet Master 90deg 2xRJ45 ends, 90° connector

Power and Ethernet cable

g Cable to supply and control power without using the Master for the sensor
@
g Order No. Product Name Remarks
"E 02AQL367 |2 m Power and Ethernet 1xOpen wire end, 1xRJ45 end
S 02AQL368 |5 m Power and Ethernet 1xOpen wire end, 1xRJ45 end
g 02AQL369 | 10 m Power and Ethernet 1xOpen wire end, 1xRJ45 end
=2 02AQL370 |15 m Power and Ethernet 1xOpen wire end, 1xRJ45 end
— 02AQL371 | 20 m Power and Ethernet 1xOpen wire end, 1xRJ45 end
| ~ 4 02AQL372 | 25 m Power and Ethernet 1xOpen wire end, 1xRJ45 end
02AQL385 |2 m Power and Ethernet 90deg 1xOpen wire end, 1xRJ45 end, 90° connector
. M16 connector 02AQL386 |5 m Power and Ethernet 90deg 1xOpen wire end, 1xRJ45 end, 90° connector
Sensor side (Straight or 90° upward- - .
Speciications pointing can be selected) 02AQL387 | 10 m Power and Ethernet 90deg | 1xOpen wire end, 1xRJ45 end, 90° connector
Power supply side |Flying lead 02AQL388 | 15 m Power and Ethernet 90deg | 1xOpen wire end, 1xRJ45 end, 90° connector
Communication side |RJ45 (Ethernet connection) 02AQL389 | 20 m Power and Ethernet 90deg | 1xOpen wire end, 1xRJ45 end, 90° connector
02AQL390 |25 m Power and Ethernet 90deg | 1xOpen wire end, 1xRJ45 end, 90° connector




Mitutoyo

Optional accessories

1/0 cable

Cable to connect the external I/O device to the sensor

Order No. Product Name Remarks
02AQL361 | 2m /0 Open wire end
02AQL362 |5m /0 Open wire end
02AQL363 | 10m /0 Open wire end
02AQL364 | 15m1/0 Open wire end
02AQL365 | 20m1/0 Open wire end
02AQL366 | 25m /0 Open wire end
02AQL379 | 2 m /0 90deg Open wire end, 90° connector
M16 connector 02AQL380 | 5 m I/0 90deg Open wire end, 90° connector
g o sice (cztrqag%hste?ergg(‘;)upward-pointing 02AQL381 | 10 m /0 90deg Open wire end, 90° connector
10 device sice |Flying lead 02AQL382 | 15 m I/0 90deg Open w?re end, 90° connector
Encoder Input (2-phase square-wave signals 02AQL383 | 20 m I/0 90deg Open wire end, 90° connector
Communication | Phase A, Phase B, Phase Z), Trigger input, Digital 02AQL384 | 25 m O 90deg Open wire end, 90 connector
output, RS-485 output

Note: Sensors cannot be synchronized by the signals input to and
output from each sensor through this cable.
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Applications

Automobile industry Rubber and tire industries

Panel gap inspection Tire shape inspection

Electric vehicle battery industry Electrical and electronic industries

Cell assembly inspection Adhesive inspection

Non-contact Sensor

Electrical and electronic industries Food industry

Connector pin inspection Standard inspection of food, etc.
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Linear Scale

Detecting and quantifying device

movement

Absolute sca|e Unit ......................................................... 7_1
ABS ST700 Series ............................................................... 7_3
ABS ST‘I 300 Series ............................................................ 7_9
ABS AT1100 Series ............................................................ 7_23
ABS AT1300 SeI‘IeS ............................................................ 7_37
Handling Linear Scales ...................................................... 7_46
Specifications of Air Supply Unit for AT Scale -«+«-«seeeeeeeeeeess 7-48
Technical INformation ==:+«=++streeereeerermnimiiiiiiiiiiiiiniinenee. 7-51
Applications ..................................................................... 7-58
Detection Principle ............................................................ 7_59

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

Lineup
S
A
ABS ST1300 Series
(Double-ended mounting type)
-
s
ABS AT1100 Series
ABS ST1300 Series

(Double-sided tape mounting type)

ABS ST700 Series ABS AT1300 Series

(scale base type)

Scale Format

Applicable Systems* Resolution
Manufacturer name SERVO Series Interface 0.001 pm 0.01 ym 0.05 ym 0.1 pm
Lo a interface ABS ST1352 | ABSST1351 | ABSAT1153 | ABSST758
FANUC CORPORATION FANUC Serial ai Series o nterface ABS AT1357 | ABS AT1354 | ABS AT1353 | —
: Mitsubishi Electric Corporation ABS AT1143

MDS-D/MDS-DH Series high-speed serial (4 wire) ABS AT1347 | ABSAT1344 | \pc aT1343 | ABSST748

Mitsubishi Electric Corporation | MR-J3 Series Mitsubishi lecric Corporation — — —
U o high-speed serial (2 wi ABS ST1342A | ABS ST1341A ABS ST748A
MR-J4 Series igh-speed serial (2 wire) ABS AT1347A | ABS AT1344A | ABS AT1343A
Yaskawa Electric Corporation
. : Servopack e ABS ST1382A | ABS ST1381A
Yaskawa Electric Corporation 5 7 Series Sg-lfll ,\|Irll<terface ABS AT1387A | ABS AT1384A | ABS AT1383A | ABS ST788A
Panasonic Corporation MINAS A5 Series Panasonic Corporation I/F ABS ST1372A | ABS ST1371A — ABS ST778A
. SINAMICS Series iy

Siemens AG SINUMERIK Series DRIVE-CLIQ interface — — ABS AT1123 —
CKD Nikki Denso Co., Ltd. VPH Series ABS ST1302A | ABS ST1301A —
Servoland Corporation SVF Series

Power-UMAC, Power- Mitutoyo ENSIS Interface ABS ST708A
OMRON Corporation Clipper, Power-Brick Series y ﬁgé I?\-I'I:?Ig%%ﬁ ﬁgg E\Hggﬁ ﬁgg ﬁﬂ ;ggﬁ

CK3M
Other control device manufacturers

* For details regarding the applicable system, please consult with the individual manufacturer.
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Specifications

Series Scale Type Maximum effective range (mm) Maximum response speed (mm/s) Accuracy (20 °C)*
ABS ST700 Series Separate Type 6000 5000 (5 + 5L/1000) pm
ABS ST1300 Series Separate Type 12000 8000 =5 um/m
. S Type 2200 (3 + 3L0/1000) pm
ABS AT1300 Series HType Assembly Type 1000 3000 (2+ 2L0/1000) ym
' (3 + 5L/1000) um L=140 to 2040 mm
ABS AT1100 Series Assembly Type 3040 3000 (5 + 5L/1000) um L=2240 to 3040 mm

* | 0=effective range (mm), This specification corresponds to the accuracy for the scale-base type in ABS ST700 Series and that for the type with an effective measuring length of
1.1 m or more in ABS ST1300 Series.

Direction of absolute unit scale data increase

* ABS ST700 Series
e P
—>
The data will increase when the detector moves in this direction.
* ABS ST1300 Series
—>»
The data will increase when the detector moves in this direction.
* ABS AT1100 Series
T T B & oo & I
[ e
The data will increase when the detector moves in this direction.
* ABS AT1300 Series

The data will increase when the detector moves in this direction.
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Separate Type ABS ST Series
Absolute Scale Unit (Slim Type)

ABS ST700 Series

¢ Electromagnetic induction ABS linear encoder with separate exposed scale.
* Non-contact detection is optimal for high speed and high acceleration of linear motors, etc.
* The detector head is approximately 1/3 the previous model size: 50 mm (W)x28 mm (D)x11 mm (H)
* Cable outlets can be in four directions, with mounting holes on the top and sides.
o Accuracy (5 + 5Lo/1000) um is realized (previous models: (8 + 5Lo/1000) um).
Note: Lo: Effective range (mm)
¢ Compatible with servo amplifiers from a range of companies (high-speed serial interfaces).

ABSOLUTE"

Scale base type

\ "
Specifications
Item Scale Type Scale base type
Resolution 0.1 ym
Detection method Electromagnetic induction Absolute position detection method*
Shape Separate type scale
Effective range (accuracy guarantee range) 100 to 3000 mm 3200 to 6000 mm
Accuracy (20 °C) (5 +5L0/1000) um - Lo: Effective range (mm) (5 + 5Lo/1000) ym _ Lo: Effective range (mm)
Maximum response speed 5000 mm/s
Thermal expansion coefficient =12x10%K
Operating temperature 0to50°C
Operating humidity 20 to 80%RH (non-condensing) 20 to 70%RH (non-condensing)
Storage temperature -20t070°C -20t0 60 °C
Storage humidity 20 to 80%RH (non-condensing) 20 to 70%RH (non-condensing)
+ 0
Power supply voltage (Ripple an?i\s/pﬂk% ﬁo(g[etshheoﬂ%e;ct)?rezggggé 100 mv)
Current consumption 270 mA (Max.)
Vibration resistance 300 m/s? (55 to 2000 Hz)
Shock resistance 500 m/s? (1/2 sin, 11 ms)
Length/cable diameter 1 m/@3.8 mm (high-flex cable)
Head cable - -pin pi
Connectr 2)D5ub D S0ckE o) Somecor 0 WAool for STTEBA
Maximum signal cable length Up to 29 m (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 EN/IEC 61326-1

* For details about the signal adjustment method when mounting this series, refer to page 7-8.
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ABS ST700 Series

ABS ST7 0 8AL-100A-R
Absolute type j l :e;% rc\et!ble outlets

A: Scale base type

L: Left
3 . U:Up
Series ——— Effective range: 100 mm to 6000 mm D: Down
Separate type Absolute linear scale
ABS ST700 Series (effective range<3 m) Blank: 100 mm to 3000 mm
ABS ST700L Series (3.2 m=effective range<6 m) L: 3200 mm to 6000 mm
Communication method
A: 2 wire
Blank: 4 wire
Interface specification*' Detector head shape and resolution
0: For Mitutoyo ENSIS high-speed serial 5: FANUC CORPORATION high-speed serial 8: Shape 50 mm (W)x28 mm (D)x11 mm (H)
ABS ST708A ABS ST758, ST758L Resolution 0.1 pm
4: Mitsubishi Electric Corporation high-speed serial  7: Panasonic Corporation high-speed serial
ABS ST748A, ST748AL ABS ST778A
ABS ST748 8: Yaskawa Electric Corporation high-speed serial

ABS ST788A, ST788AL

Available Interfaces

FANUC CORPORATION, Serial aii Series

Mitsubishi Electric Corporation, MITSUBISHI CNC Drive Unit MDS Series

Mitsubishi Electric Corporation, MELSERVO Servo Amplifier MR-J4 Series, MR-J3 Series
YASKAWA Electric Corporation, SERVOPACK X7 Series

Available Interfaces*' Panasonic Corporation, MINAS A5 Series

Mitutoyo ENSIS*2
CKD Nikki Denso Co., Ltd., VPH Series
Servoland Corporation, SVF Series
OMRON Corporation, Power-UMAC, Power-Clipper, Power-Brick, CK3M Series

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

System configuration

Scale base Detector head Head cable 1 m Feedback cable A ‘

/ / / 5 i I ; ] 1
D e | Servo Amplifier }
S i 5 o ! !

2 s
Connector 2
Output connector optlonal Connector 3 I i

Supplled by user

* Yaskawa Electric Corporation serial cable can be used as the feedback cable for connecting to the Yaskawa Electric Corporation servo amplifier.
Cable type number: JZSP-CLP70-C1CJ-E (03,05,10,15,20)

¢ For the feedback cable to connect to Mitsubishi Electric Corporation MR-J4/MR-J3 Series, place an order with Mitutoyo with the following order No.
specified.
Feedback cable for MR-J4/MR-J3 Series, 5 m: 06ACF117A
10 m: 06ACF117B
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ABS ST700 Series

Mounting dimensions Unit: mm

Scale base type (100 to 3000 mm)

42402 2xM3x0.5, depth 5

7:02
H

Scale base length: L

Scale base center position: Lz
(19 Le+0.2 (15£0.2) xn Lix0.2 (109
44:02

| J =
2xM3x0.5, depth 3 Increasing serial data value] / ——
[Detector head |
[Scale base __ |ocedorbesd] T , @ r
T 1 :—f'ﬂ E‘ d
|

Output connector shape

ST788A ﬁ—ﬁi

\
-
2:02_|

2

oz
41.2)

b (Standard)

I
I
|
Right: R }
I
|
|
I

Scale thickness

(7.2)

= L]

3
S| Distance from scale \ &\
surface to detector head |\ /’\

5%

No. of mounting

Effective range Maximum travel
holes Z

Lo (mm) length (mm) L1 (mm) L2 (mm) L3 (mm) Ls (mm)

Order No.

579-301*18 ST7<8(A)-100A-* 100 110 180 90 80

579-302*[18 ST7<8(A)-200A-* 200 210 280 140 130 _ 3
579-303*(18 ST7<>8(A)-300A-* 300 310 380 190 180

579-304*[18 ST7<>8(A)-400A-* 400 410 480 240 230 )

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*C18 ST7<8(A)-700A-* 700 710 780 390 180

579-308*(18 ST7<>8(A)-800A-* 800 810 880 440 230

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*C18 ST7<8(A)-1500A-* 1500 1510 1580 790 180

579-316*18 ST7<8(A)-1600A-* 1600 1610 1680 840 230

579-317*18 ST7<8(A)-1700A-* 1700 1710 1780 890 200 80

579-318*(18 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*C18 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*[18 ST7<8(A)-2500A-* 2500 2510 2580 1290 80

579-326*18 ST7<8(A)-2600A-* 2600 2610 2680 1340 1 130 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

579-329*(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).

The Order No. and the * code indicate the direction of the head cable (R,L,U,D).
The [ in the Order No. is as described below.

ST708A: 0 ST748A:4 ST748:3 ST758:5 ST778A:7 ST788A:8

7-5




Mitutoyo

Mounting dimensions Unit: mm

Scale base type (3200 to 6000 mm)

50

432602 2xM3x0.5, depth 5

Ts02

1 [¢
Scale base length: Li

Scale base center position: L,

(19 (L5£0.2)xn

4440,

Li+0.2 Lix0.2 (10)

~
- e
22:02

2xM3x0.5, depth 3

[Detector head ] /
W > , @
/ *************** | :—r‘ﬂ E‘ ~
| Output connector shape | @ =] =
ST788AL

Right: R

:

24400

n: D
Select

@Cableouﬂw

I
I
I
I
I
(Standard) |
I
I
I
I

0
~

| E

[t

0.4.01

Distance from scale

surface to detector head x

Effective range Maximum travel

Order No. Lo (mm) length (mm) L1 (mm) L2 (mm)
579-331*[18 ST7<8(A)L-3200A-* 3200 3210 3280 1640
579-332*[18 ST7<8(A)L-3400A-* 3400 3410 3430 1740
579-333*[18 ST7<8(A)L-3600A-* 3600 3610 3680 1840
579-334*(J8 ST7<>8(A)L-3800A-* 3800 3810 3880 1940
579-335*%[18 ST7<8(A)L-4000A-* 4000 4010 4080 2040
579-336*[18 ST7<8(A)L-4200A-* 4200 4210 4280 2140
579-337*[18 ST7<O8(A)L-4400A-* 4400 4410 4480 2240
579-338*[18 ST7<8(A)L-4600A-* 4600 4610 4680 2340
579-339*[18 ST7<8(A)L-4800A-* 4300 4810 4880 2440
579-340*(J8 ST7<>8(A)L-5000A-* 5000 5010 5080 2540
579-341*[18 ST7<8(A)L-5200A-* 5200 5210 5280 2640
579-342*[18 ST7<8(A)L-5400A-* 5400 5410 5480 2740
579-343*(J8 ST7<8(A)L-5600A-* 5600 5610 5680 2840
579-344*[18 ST7<8(A)L-5800A-* 5800 5810 5880 2940
579-345*(18 ST7<>8(A)L-6000A-* 6000 6010 6080 3040

L3 (mm)

200

No. of mounting

Ls (mm) holes Z
14 230 17
16 130 19
16 230 19
18 130 21
18 230 21
20 130 23
20 230 23
22 130 25
22 230 25
24 130 27
24 230 27
26 130 29
26 230 29
28 130 31
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 [J in the Order No. is as described below.

ST748AL:4 ST758L:5

ST788AL: 8
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ABS ST700 Series

ST788A(L)
Output connector (socket type)
D-sub 9-pin 1 +5V (Vo)
Applicable connector 2 RQOT6)

3 +5V (Vee)
17JE-23090-02 (D2C) (DDK) 1 NC
Alternately, an equivalent product (D-sub series) 5 0V (GND)
can be used 6 RQIDT ()

7 N.C

8 N.C

9 0V (GND)

Connector shell F.G

Note: Leave test terminals (Pin No. 7 and 8) disconnected
during use.
ST748A(L), ST778A(L), ST708A(L)

Output connector (in ype)
D-sub 15-pin 1 0V (GND)
Applicable connector ; 0 v)r(se\r/un)
HDAB-15S (Hirose Electric) 7 PERY
Alternately, an equivalent product (D-sub series) 5 N.C
can be used 6 NC

7 RQ/DT

8 RQDT

9 N.C

10 N.C

11 +5V

12 N.C

13 0V (GND)

14 N.C

15 FG

Connector shell F.G

Note: Leave test terminals (Pin No. 9 and 10) disconnected
during use.
ST748(L), ST758(L)

Output connector (pin type)
D-sub 15-pin 1 0V (GND)
Applicable connector ; 0 \:(SGC'D)
HDAB-15S (Hirose Electric) 1 5V
Alternately, an equivalent product (D-sub series) 5 0T
can be used 6 il

7 RQ

8 RQ

9 N.C

10 N.C

11 +5V

12 N.C

13 0V (GND)

14 N.C

15 FG
Connector shell F.G

Note: Leave test terminals (Pin No. 9 and 10) disconnected
during use.




Mitutoyo

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 60 mm.)
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 3200 mm to 6000 mm)

Required items “Conversion unit, application software” set
Item Quantity Details Notes Order No.  Applicable model Conversion unit Connection cable B
pC* 1 DOS/A (Windows version) Provided by user 06ADZ751 ST708A USB-485 DS15P (main unit)  |MIT cable
Conversion unit 1 USB-485(422)DS15P 06ADT457  |ST748A, ST748AL | USB-485 DS15P (main unit) |MEL cable
, Gystem Sacom Industry Corp) 06ADP4gs |57 1M ST78A 1 g 485 DS 1P (main unit) | YIMAT cable
Connection cable A 1 USB cable Optional S
Connection cable B 1 RS-485 cable or RS-422 cable (bundle) 06ADZ752  |ST748 USB-422 DS15P (main unit) | MDS cable
06ADR760 |ST758, ST758L USB-422 DS15P (main unit) [FANUC cable
Application software 1 ABS ST700 Signal Adjustment Program
* This program requires a PC with the following operating environment.
CPU 21 GHz or faster
Memory 1 GB min.
Program size: 10 MB
0S - Windows 7 or later
Monitor : 1024x768 or higher is recommended
Connection method
Connection cable A Feedback cable
USB port (USB cable) (Supplied by user) Head cable  Detector head  Scale base
o KT B V—
(422) DS15P
C .|
— Connection cable B v
= RS-485 cable or RS-422 cable i
Grounding ( ) ABS ST700 Series
Note 1: To prevent the possibility of electric shock the device must be grounded.
Note 2: When using Order No. 06ADZ751, connect the head cable and the connection cable B together.
Note 3: The conversion unit's power source is supplied via connection cable A from the PC USB port.
Compatibility of detector head and main scale
* Note that for the ST700 Series (compact type) with an Main scale Detector head
effective range 3000 mm or less or 3200 mm or more, the For effective range of 3200 mm to 6000 mm Compatible For effective range of 3200 mm to 6000 mm
main scale and the detector head are different so they are not ot cmpate
compatible. For effective range of 3000 mm or less Compatible For effective range of 3000 mm or less

¢ The communication standards are different for the ST7 [1[]
(L) and ST7 CICJ A (L), so they are not compatible.
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Separate Type ABS ST Series
Absolute Scale Unit
(High Environmental Resistance Type)

ABS ST1300 Series

o Effective length: 12 m, Maximum response speed: 8 m/s, Resolution: 1 nm

* Various interfaces are supported.

o A new detection method has improved robustness in regards to contamination resistance and gap tolerance (in-house testing
result).

* Can be mounted using double-sided tape or screws (on both sides or at the center of the unit).
For center and double sided tape mounted models, tape scale and detector are available as a single components.

* Signal check program enables integrity check and maintenance.

ABSOLUTE"

..

- ———— .I e

Center mounting type

Double-sided tape mounting type

Specifications

Item Model ABS ST1300
Detection method Optical linear encoder
Scale type : : Metal tape , .
Double-ended mounting Center mounting Double-sided tape mounting
Maximum effective range 12m 6m 3m
Fixing part material _— — Equivalent to iron | Other than equivalent to iron

With system parameters
£5um (1 m or less)
+5um (1 mor less) +5 ym/m (1.1 m or more) +5um (1 mor less)

+5 pm/m (1.1 m or more)** Without system parameters +5 pym/m (1.1 m or more)
+10 pum (1 m or less)

+10 ym/m (1.1 m or more)

Indication accuracy (20 °C)

Resolution 0.001 um/0.01 um (Defined within the Scale code)

Maximum response speed 8000 mm/s

Applicable Interfaces Mitsubishi Electric Corporation I/F, Yaskawa Electric Corporation I/F, Panasonic Corporation I/F, FANUC CORPORATION I/F, Mitutoyo ENSIS I/F

Thermal expansion coefficient ~10x10°9/K*5 \ ~10x109K \ ~10x10°9/K*?

GAP allowance Initial: £0.1 mm _ Kinetic: £t0.2 mm

Cable length 1 m (Highly curved cable)

Detector size 40 (D)x22 (W)x23 (H) mm

Operating temperature 0to50°C 0to SO-OC.H o
When mounting: 10 °C

Storage temperature -2010 70 °C -20 0 70 °C*3

*1 Double-sided tape mounting 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 sealing surface material's is excessive.

*3 Double-sided tape mounting 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-ended mounting type is adopted.

*4 Tension fix is adopted to be stable the temperature property. Because scale tension is longer 250 ym/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-ended mounting type).
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ABS ST1300 Series

<> 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-[J[J-E (03,05,10,15, 20)

* For the feedback cable to connect to Mitsubishi Electric Corporation MR-J4 Series, place an
order with Mitutoyo with the following order No. specified.

] Feedback cable for MR-J4 Series, 5 m: 06ACF117A, 10 m: 06ACF117B
Feedback cable

bj -“I Control device

Tape scale

| ST1380A Connection cable
Items to be constructed by the client el Cable length (m)
06AFA434A 200
Note: The feedback cable and control device are to be constructed and connected by the client. 06AFA434B 500
If the feedback cable from Yaskawa Electric Corporation is used, the ST1380A connecting cable (optional: 06AFA434A) is needed. 06AFA434C 1000
Meaning of Model No.
Absolute type Scale mount
D: Double-ended mounting type
Series name——M——————— E: Double-sided tape mounting type
Separate Type ABSOLUTE Linear Scale F: Center mounting type (Without system parameters)
. G: Center mounting type (With system parameters)
Interface specification .
0: Supports Mitutoyo ENSIS high-speed serial interface Effective range: 10 mm to 12000 mm
ABS ST130CJA

Transmission method

4 %:E‘:}S‘I’;Ag‘sm Electric Corporation high-speed serial interface A:When 0, 4, 7, or 8s selected in the interface specification listed on the left
5: Supports FANUC CORPORATION, high speed seral nterface Nothing: When 5 is selected in the interface specification listed on the left
ABS ST135] Resolution
7: Supports Panasonic Corporation, high-speed serial interface 1: Resolution 0.01 pm
ABS ST137CA 2: Resolution 0.001 ym
8: Supports Yaskawa Electric Corporation high-speed serial interface
ABS ST138JA
Available Interfaces
Mitutoyo ENSIS
Mitsubishi Electric Corporation, MELSERVO Servo Amplifier MR-J4 Series
Applicable interfaces* FANUC CORPORATION, Serial ai Series

Panasonic Corporation, MINAS A5 Series
Yaskawa Electric Corporation, SERVOPACK £-7 Series

* Be sure to contact each manufacturer for details of the applicable systems (availability of connection).
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ABS ST1300 Series

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

Maximum effective range (mm) Maximum response

Resolution (nm)

Double-ended mounting Center mounting Double-sided tape mounting speed (m/s)
Mitsubishi Electric Corporation 10 12000 6000 3000 4
P 1 +2100 (* Reference) +2100 (* Reference) +1500 (* Reference) 4
10 12000 6000 3000 8
FANUC CORPORATION
1 +2100 (* Reference) +2100 (* Reference) +1500 (* Reference) 8
Panasonic Corporation 10 12000 6000 3000 4
P 1 +2100 (* Reference) +2100 (* Reference) +1500 (* Reference) 04
Yaskawa Electric Corporation 10 12000 6000 3000 8
P 1 +1800 (* Reference) +1800 (* Reference) +1500 (* Reference) 3.6
. 10 12000 6000 3000 8
Mitutoyo ENSIS 1 +2100 (* Reference) +2100 (* Reference) +1500 (* Reference) 8

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

Max. effective range — Zero
Zero position position

Max. effective rang

<<—Max. effective range /2
HHHHH\HHHHHHHHHH\hHH\HH\HHHHHHHHHHH

Max. effective range
(Double-ended mounting): -2100 mm to +2100 mm
(Mitsubishi Electric Corporation, Panasonic Corporation,
Mitutoyo ENSIS)
-1800 mm to +1800 mm
(Yaskawa Electric Corporation)
(Double-sided tape mounting): -1500 mm to +1500 mm

Max. effective range

(Double-ended mounting/Center mounting/Double-sided tape mounting: 0 mm to +2100 mm
(Mitsubishi Electric Corporation,
Panasonic Corporation, Mitutoyo ENSIS)
0 mmto +1800 mm
(Yaskawa Electric Corporation)

Output specification

Pin assignment for Mitutoyo ENSIS and

Mitsubishi Electric Corporation MELSERVO Pin assignment for FANUC CORPORATION a/ai

Pin No. Signal Pin No. Signal Pin No. Signal Pin No. Signal
1,2 0VI(LG) 10 N.C 1,2 GND 10 N.C

Output connector (pin type) 3,4 +5 V (P5) 1 +5 V (P5) 3,4 +5V " +5V
D-sub 15-pin 5 N.C 12 N.C 5 SD or SD/REQ 12 N.C
Applicable connector 6 N.C 13 0V(LG) 6 _SDor _SD/_REQ 13 GND
HDAB-15S (Hirose Electric) 7 MR (RQ/DT) 14 N.C 7* REQ or TEST 14 N.C
Alternately, an equivalent product (D-sub series) 8 MRR (_RQ/_DT) 15 F.G 8* _REQ or _TEST 15 F.G
can be used 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 X 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 " 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 N 15 F.G
9 N.C Connector shell F.G 9 N.C Connector shell F.G
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Mounting dimensions Unit: mm

Double-ended mounting type (Effective range: 500 to 1000 mm)

(5) 0z0 65202 ((100£0.2)xn) 203 50.5:02 31,502 (1) M4x8
—— Mix14
Méx10 33) (13 75 | 1002 (Plain washer combined with hex-nut)
T M3x6 ] Mdx8
It & ’ s it T o [L;HHE R
= I I Il
T ! ® ] ! H o= A
B /710.05G]
2 . 5[0.05/1000
2xM3 depth 5 - 35.07 MdxS G: Machine guidewa
Mbo ] @ (Same shape in the rear side) cale'holder "A" fength L (@) (Plain washer combined with hex-nut)
(Plain washer combined with hex-nut)
‘ Scale length s M4x5
Mbs (Sleeve washer combined with hex-nuf)
(Slegve washer combined with hex-nut) 40 30.1
7] 25 7 35 70058 B
Y ‘ X 3
—
i Moy | | i i = —
= [eee® =l = = J& El
3 2xM3 depth 6 "
(70) B Effective range Li (103)
30.1
! Overall length L2 \ JINER 5 -
, RLT5 - 03 3
k 5] - ~ b=l
ST, || 3 (@ =i-
28
iy 13
2x@2.8 12 59
vA] Section view X-X'
(68)

Note: For details about the mounting method, refer to the User's Manual.

Resolution: 0.01 pm

Effective range Overall length  Scale length  Scale holder A

Order No. Lo (mm) L2 (mm) L3 (mm La (mm)
579-434-011 ST13>1(A)-00500D 500 673 600 546 5
579-435-C11 ST13<1(A)-00600D 600 773 700 646 6
579-436-011 ST13>1(A)-00700D 700 873 800 746 7
579-437-C11 ST13<>1(A)-00800D 800 973 900 846 8
579-438-11 ST13<>1(A)-00900D 900 1073 1000 946 9
579-439-11 ST13<>1(A)-01000D 1000 1173 1100 1046 10

Resolution: 0.001 pm

Effective range Overall length  Scale length  Scale holder A

Order No. Lo (mm) L2 (mm) L3 (mm La (mm)
579-434-012 ST132(A)-00500D 500 673 600 546 5
579-435-12 ST132(A)-00600D 600 773 700 646 6
579-436-12 ST13<2(A)-00700D 700 873 800 746 7
579-437-12 ST13<2(A)-00800D 800 973 900 846 8
579-438-[12 ST132(A)-00900D 900 1073 1000 946 9
579-439-12 ST13>2(A)-01000D 1000 1173 1100 1046 10

The [J in the Order No. indicates the interface specification (0, 4, 5, 7, 8).
The < code indicates the interface specification (0, 4, 5, 7, 8).
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ABS ST1300 Series

Double-ended mounting type (Effective range: 1100 to 12000 mm)

(5) 1002 6500 ((100£0.2) xn) =03 50.5:0 31502 (1) Mdx8
3 4 120 (44) (13), 75 | 10:02 b (II\J/|14><14 . et
M4x10 ain washer combined with hex-nu
x i ‘ M6 [ 03 ‘ \ i 63) ‘ Mx8
I /i
sy ==l <] <= %ﬁ —
= ! ! s # ™o L@ A
VS M3x6 TR /1009 G]
(Plaiﬁwasher combined with hex-nut) ﬁr Mdx5 010.05/1000
- 2xM3depth 5~ = y (Plin viasher combined with hex-nut) [G: Machine quideway]
MdxS Scale length L {Same shape in the rear side) 3501 Mdx5 - achine guicewa
(Sleeve washer combined with hex-nut) 1000xm Scale holder "A”" length L (Sleeve washer combined with hex-nut)
96 5)_ 24 () 40 30.1
& pe EER 7TO0SE]| X L g
= 777@ @ = Mhutoyo = g
R e i 1% e = =5 g zcl 2
A 3 7 X
(70 ‘ = Effective range Li = 2xM3 depth 6 (103)

Overall length L

301

‘ 3(559; ( 2R2T5 \;/—m—% [00FA 3 2(;031 )
Et% 6 —====1]j1fE SE 3
i 2028 ﬁi R |@ ﬁjg
?559) @ (68 12 ;93
Intermediate fixing part " E ) Segn.vi:wg(‘

Note: For details about the mounting method, refer to the User's Manual.

Resolution: 0.01 ym

579-470-[11 ST13<>1(A)-06200D 6200 6373 6300 246 62
579-471-[11 ST131(A)-06400D 6400 6573 6500 446 64

Effective ran verall length le length le holder A

] S mnatn] WSai et s e
579-440-11 ST13<>1(A)-01100D 1100 1273 1200 146 11
579-441-11 ST13<>1(A)-01200D 1200 1373 1300 246 12
579-442-011 ST13<>1(A)-01300D 1300 1473 1400 346 13
579-443-C11 ST13<>1(A)-01400D 1400 1573 1500 446 14
579-444-11 ST131(A)-01500D 1500 1673 1600 546 15
579-445-11 ST13<>1(A)-01600D 1600 1773 1700 646 16
579-446-11 ST13<>1(A)-01700D 1700 1873 1800 746 17
579-447-11 ST131(A)-01800D 1800 1973 1900 846 18
579-448-011 ST13<>1(A)-02000D 2000 2173 2100 1046 20
579-449-11 ST13<>1(A)-02200D 2200 2373 2300 246 22
579-450-11 ST13<>1(A)-02400D 2400 2573 2500 446 24
579-451-001 ST13<>1(A)-02500D 2500 2673 2600 546 25
579-452-11 ST13<>1(A)-02600D 2600 2773 2700 646 26
579-453-011 ST131(A)-02800D 2800 2973 2800 846 28
579-454-11 ST13<>1(A)-03000D 3000 3173 3100 1046 30
579-455-C11 ST13<>1(A)-03200D 3200 3373 3300 246 32
579-456-11 ST131(A)-03400D 3400 3573 3500 446 34
579-457-011 ST13<>1(A)-03600D 3600 3773 3700 646 36
579-458-11 ST13<>1(A)-03800D 3800 3973 3900 846 38
579-459-11 ST13<1(A)-04000D 4000 4173 4100 1046 40
579-460-11 ST13<>1(A)-04200D 4200 4373 4300 246 42
579-461-C1 ST13<>1(A)-04400D 4400 4573 4500 446 44
579-462-11 ST131(A)-04600D 4600 4773 4700 646 46
579-463-11 ST13<>1(A)-04800D 4300 4973 4900 846 48
579-464-11 ST13<>1(A)-05000D 5000 5173 5100 1046 50
579-465-11 ST13<1(A)-05200D 5200 5373 5300 246 52
579-466-11 ST13<>1(A)-05400D 5400 5573 5500 446 54
579-467-11 ST13<>1(A)-05600D 5600 5773 5700 646 56
579-468-11 ST13<1(A)-05800D 5800 5973 5900 846 58
579-469-11 ST13<>1(A)-06000D 6000 6173 6100 1046 60

(A
(A
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Effective ran verall length le length le holder A

orer e [ |

579-472-C01 ST13<>1(A)-06600D 6600 6773 6700 646 66
579-473-C11 ST13<>1(A)-06800D 6800 6973 6900 846 68
579-474-11 ST13<>1(A)-07000D 7000 7173 7100 1046 70
579-475-C01 ST13<>1(A)-07200D 7200 7373 7300 246 72
579-476-C11 ST13<>1(A)-07400D 7400 7573 7500 446 74
579-477-C11 ST13<>1(A)-07600D 7600 7773 7700 646 76
579-478-C11 ST13<>1(A)-07800D 7800 7973 7900 846 78
579-479-C11 ST13<>1(A)-08000D 8000 8173 8100 1046 80
579-480-11 ST13>1(A)-08200D 8200 8373 8300 246 82
579-481-C11 ST13<>1(A)-08400D 8400 8573 8500 446 84
579-482-C11 ST13<>1(A)-08600D 8600 8773 8700 646 86
579-483-C01 ST13>1(A)-08800D 8800 8973 8900 846 88
579-484-C11 ST13<>1(A)-09000D 9000 9173 9100 1046 90
579-485-C11 ST13<>1(A)-09200D 9200 9373 9300 246 92
579-486-11 ST13>1(A)-09400D 9400 9573 9500 446 94
579-487-C11 ST13<>1(A)-09600D 9600 9773 9700 646 9
579-488-C11 ST13<>1(A)-09800D 9800 9973 9900 846 98
579-489-C11 ST13>1(A)-10000D 10000 10173 10100 1046 100
579-490-C11 ST13<>1(A)-10200D 10200 10373 10300 246 102
579-491-C11 ST13<>1(A)-10400D 10400 10573 10500 446 104
579-492-11 ST131(A)-10600D 10600 10773 10700 646 106
579-493-C11 ST13<>1(A)-10800D 10800 10973 10900 846 108
579-494-C11 ST13<>1(A)-11000D 11000 11173 11100 1046 110
579-495-C11 ST13<>1(A)-11200D 11200 11373 11300 246 112
579-496-C11 ST13<1(A)-11400D 11400 11573 11500 446 114
579-497-C11 ST13<1(A)-11600D 11600 11773 11700 646 116
579-498-C11 ST13<>1(A)-11800D 11800 11973 11900 846 118
579-499-(11 ST13<>1(A)-12000D 12000 12173 12100 1046 120

Resolution: 0.001 ym

Effective ran verall length le length le holder A

onder || B s

579-440-C12 ST132(A)-01100D 1100 1273 1200 146 1
579-441-12 ST13<>2(A)-01200D 1200 1373 1300 246 12
579-442-12 ST13<2(A)-01300D 1300 1473 1400 346 13
579-443-12 ST13<2(A)-01400D 1400 1573 1500 446 14
579-444-12 ST132(A)-01500D 1500 1673 1600 546 15
579-445-12 ST13<2(A)-01600D 1600 1773 1700 646 16
579-446-12 ST13<2(A)-01700D 1700 1873 1800 746 17
579-447-12 ST132(A)-01800D 1800 1973 1900 846 18
579-448-12 ST13<2(A)-02000D 2000 2173 2100 1046 20
579-449-12 ST13<2(A)-02200D 2200 2373 2300 246 22
579-450-[12 ST13<>2(A)-02400D 2400 2573 2500 446 24
579-451-12 ST13<2(A)-02500D 2500 2673 2600 546 25
579-452-12 ST13<2(A)-02600D 2600 2773 2700 646 26
579-453-12 ST132(A)-02800D 2800 2973 2900 846 28
579-454-12 ST13<>2(A)-03000D 3000 3173 3100 1046 30
579-455-12 ST13<2(A)-03200D 3200 3373 3300 246 32
579-456-12 ST132(A)-03400D 3400 3573 3500 446 34
579-457-12 ST13<2(A)-03600D 3600 3773 3700 646 36
579-458-12 ST13<2(A)-03800D 3800 3973 3900 846 38
579-459-012 ST132(A)-04000D 4000 4173 4100 1046 40
579-460-12 ST13<2(A)-04200D 4200 4373 4300 246 42

The [ in the Order No. indicates the interface specification (0, 4, 5, 7, 8).
The <> code indicates the interface specification (0, 4, 5, 7, 8).
Effective range of ST1382A is up to 3600 mm.
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ABS ST1300 Series

External View Unit: mm

Center mounting type Effective range: 500 to 2200 mm

Effective range 500/700/900/1100/1300/1500/1700

(20) (P100xn)s03 44 12:02 (44) (P100xn)s03 (20)
P100:02 28 (28) P100:02
R J—)—‘ —
i P M 0 Moy q mf It} P ) P ) 1
3 i BB /i 20y i [ P, 25 /o) YA = 1
fM3X6 L i it it ‘ it it i it T
) /]0.05]6]
Effective range 600/800/1000/1200/1400/1600/1800/2000/2200 7]0.05/1000]
(14 56.01 (P100xn).03 44 12:02 (44) (P100xn):05 56:02 (14)
P100:02 (28) (28) [ P1000: _ Machine quidewa
q n gy I o n VI TR i
H g, S s ] (CSERET ) f A~ HEE— 1
it i ‘ ir ir S T
/M3x6 e === 7/10.05]6G |
25M3 denth 5 £7]0.05/1000]
(Same shape in the rear side)
L« (Scale holder C length) (6) 32 (6) Ls (Scale holder D length)
2 (10518
M3x6 | 2.5 3542 301
o L i X
a— i i A | E ! |M|nmu| = = il
g = %@ =S=IFE - NI=== g @ ez
1 K — 2 | 2xM3depth 6 } RS | =
X S
0 L (Efective range)  (With washer = @) }
Q) Ls (Scale length) 2) |
Lz (Overall length) |
. /
(
| 2xR2.75 r
| iy HH g
[ F% !\g
. 1 s
e E B B 2
— ) Wik [#70.05 TA 03 3
XZ. / 25 ‘
] | @ e
13
12 59

7-15

Intermediate fixing part

(Scale: Free)
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Resolution: 0.01 ym

Order No. Model Effective range Overall length Scale length ~ Scale holder C ~ Scale holder D 12 Total number (n) of scale,

L1 (mm) L2 (mm) L3 (mm length L4 (mm) length Ls (mm) holder mounting holes

579-434-01<>| ST13001(A)-5005 212

579-435-01<> | ST130J1(A)-6005% 600 640 636 298 298 212 8
579-436-01<>| ST13001(A)-7005 700 740 736 348 348 313 8
579-437-01<>| ST13001(A)-8005 800 840 836 398 398 313 10
579-438-01<> | ST13LJ1(A)-9005%¢ 900 940 936 448 448 414 10
579-439-01<> | ST13C11(A)-1000+ 1000 1040 1036 498 498 414 12
579-440-C1<> | STI13011(A)-1100+% 1100 1140 1136 548 548 515 12
579-441-00< | ST130J1(A)-1200%¢ 1200 1240 1236 598 598 5]5 14
579-442-01<> | ST13001(A)-1300+ 1300 1340 1336 648 648 616 14
579-443-C1<>| ST13011(A)-1400+ 1400 1440 1436 698 698 616 16
579-444-01< | ST130J1(A)-1500%¢ 1500 1540 1536 748 748 717 16
579-445-01 | ST13001(A)-1600+ 1600 1640 1636 798 798 717 18
579-446-C1<>| ST13011(A)-1700% 1700 1740 1736 848 848 818 18
579-447-01< | ST130J1(A)-1800%¢ 1800 1840 1836 898 898 8|8 20
579-448-1<>| ST1311(A)-2000+ 2000 2040 2036 998 998 919 22
579-449-01C | ST130J1(A)-2200%¢ 2200 2240 2236 1098 1098 1010 24

Resolution: 0.001 pm

Effective range Overall length  Scale length ~ Scale holder C ~ Scale holderD 1 - Total number (n) of scale
L1 (mm) L2 (mm) Ls (mm length L4 (mm) length Ls (mm) holder mounting holes

Order No. Model

579-434-01>| ST13002(A)-5005 500 540 536 248 248 212 6
579-435-C1<> | ST13002(A)-600+¢ 600 640 636 298 298 212 8
579-436-C1<>| ST13002(A)-7005 700 740 736 348 348 313 8
579-437-01>| ST13002(A)-8005% 800 840 836 398 398 313 10
579-438-C1<> | ST13002(A)-900% 900 940 936 448 448 414 10
579-439-01<> | ST13C12(A)-1000+¢ 1000 1040 1036 498 498 414 12
579-440-C1<> | ST13012(A)-1100+% 1100 1140 1136 548 548 515 12
579-441-01 | ST13002(A)-1200% 1200 1240 1236 598 598 5|5 14
579-442-01<> | ST13012(A)-1300+ 1300 1340 1336 648 648 616 14
579-443-1<> | ST13012(A)-1400+% 1400 1440 1436 698 698 616 16
579-444-01> | ST13002(A)-1500% 1500 1540 1536 748 748 717 16
579-445-01<> | ST13012(A)-1600+ 1600 1640 1636 798 798 717 18
579-446-C1<>| ST13012(A)-1700+% 1700 1740 1736 848 848 88 18
579-447-01> | ST13002(A)-1800% 1800 1840 1836 898 898 88 20
579-448-1<> | ST13C12(A)-2000+¢ 2000 2040 2036 998 998 919 22
579-449-C1> | ST13012(A)-2200% 2200 2240 2236 1098 1098 10(10 24
A numeral for symbol (] in each Order No. and Model No. indicates the following. Anumeral for symbol <> in each Order No. indicates the following. A numeral for symbol 5 in each Model No. indicates the following.
0: Supports Mitutoyo ENSIS high-speed serial interface 3:0.01 um (Without system parameters) F: Center mounting (Without system parameters)
4: Supports Mitsubishi Electric Corporation, high-speed serial interface 4:0.001 pm (Without system parameters) G: Center mounting (With system parameters)
5: Supports FANUC CORPORATION, high-speed serial interface 5:0.01 pm (With system parameters)
7: Supports Panasonic Corporation, high-speed serial interface 6:0.001 pm (With system parameters)

8: Supports Yaskawa Electric Corporation, high-speed serial interface
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ABS ST1300 Series

External View Unit: mm

Center mounting type Effective range: 2400 to 4200 mm

(P100xnz)s03 56:02_, (14)

Effective range 2400/2600/2800/3000/3200/3400/3600/3800/4000/4200
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Resolution: 0.01 ym

Effective  Overall Scale  Scale holder C Scale holder D Scale holder E Total number (n)

Order No. range length length length length length n3 of scale holder
Li(mm) L:(mm) L3(mm) La (mm) Ls (mm) Ls (mm) mounting holes

579-450-01< | ST13001(A)-2400%¢ 111

579-451-01< | ST130J1(A)-2500%¢ | 2500 2540 2536 290 248 956 21219 28
579-452-01< | ST13001(A)-2600%¢ |~ 2600 2640 2636 240 298 1056 112110 30
579-453-01< | ST13001(A)-2800%¢ | 2800 2840 2836 440 398 956 31319 32
579-454-01< | ST130J1(A)-3000%¢ | 3000 3040 3036 440 498 1056 3 14110 34
579-455-01< | ST13001(A)-3200% | 3200 3240 3236 640 598 956 51519 36
579-456-01< | ST13001(A)-3400%¢ | 3400 3440 3436 640 698 1056 516110 38
579-457-01< | ST130J1(A)-3600%¢ | 3600 3640 3636 840 798 956 71719 40
579-458-C1<> | ST13[01(A)-3800%¢ | 3800 3840 3836 840 898 1056 718110 42
579-459-01< | ST13001(A)-4000%¢ | 4000 4040 4036 1040 998 956 91919 44
579-460-01<> | ST13001(A)-4200%¢ | 4200 4240 4236 1040 1098 1056 9 [ 10110 46

Resolution: 0.001 pm

Effective  Overall Scale  Scale holder C Scale holder D Scale holder E Total number (n)

Order No. Model range length length length length length n3 of scale holder
Li(mm) La(mm) Ls(mm) Ls (mm) Ls (mm) Ls (mm) mounting holes

579-450-C1<> | ST13012(A)-2400+ 2400 2440 2436 240 198 956 1 1 9 28
579-451-01< | ST13002(A)-2500+ 2500 2540 2536 290 248 956 21219 28
579-452-1<> | ST13C12(A)-2600+ 2600 2640 2636 240 298 1056 1 2 |10 30
579-453-C1<> | ST13002(A)-2800% | 2800 2840 2836 440 398 956 31319 32
579-454-01<> | ST13012(A)-3000+ 3000 3040 3036 440 498 1056 314110 34
579-455-C1<> | ST13012(A)-3200+ 3200 3240 3236 640 598 956 51519 36
579-456-C1<> | ST13002(A)-3400% | 3400 3440 3436 640 698 1056 516110 38
579-457-01<> | ST13002(A)-3600+ 3600 3640 3636 840 798 956 71719 40
579-458-C1<>| ST13C12(A)-3800+ 3800 3840 3836 840 898 1056 718110 42
579-459-C1<> | ST13002(A)-4000% | 4000 4040 4036 1040 998 956 91919 44
579-460-C1<>| ST13C12(A)-4200+ 4200 4240 4236 1040 1098 1056 9 [ 1010 46
A numeral for symbol (] in each Order No. and Model No. indicates the following. Anumeral for symbol <> in each Order No. indicates the following. A numeral for symbol ¥ in each Model No. indicates the following.

0: Supports Mitutoyo ENSIS high-speed serial interface 3:0.01 um (Without system parameters) F: Center mounting (Without system parameters)

4: Supports Mitsubishi Electric Corporation, high-speed serial interface 4:0.001 pm (Without system parameters) G: Center mounting (With system parameters)

5: Supports FANUC CORPORATION, high-speed serial interface 5:0.01 pm (With system parameters)

7: Supports Panasonic Corporation, high-speed serial interface 6:0.001 pm (With system parameters)

8: Supports Yaskawa Electric Corporation, high-speed serial interface

Effective range of ST1382A is up to 3600 mm.
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ABS ST1300 Series

Center mounting type Effective range 4400 to 6000 mm

(P1000 XN (P100s2x9)05 (P100wx1:)05 (P100:02x9):05 (P100:02x9):s5 (P100:02x1z)05
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(Scale: Free) Section view X-X"

Total number
cale holder Scale holder Scale holder (n) of scale
Clength D length E length holder
La (mm) Ls (mm) Ls (mm) mounting

. S
Effective range Overall length Scale length
Order No. L1 (mm) L2 (mm) L3 (mm

579-461-01> (A) 4400 4440 4436 240 956 111

579-462-1<>| ST13011(A)-4600+ 4600 4640 4636 240 298 1056 112110 52
579-463-01<> | ST13001(A)-4800+ 4800 4840 4836 440 398 956 31319 54
579-464-01<>| ST13011(A)-5000+¢ 5000 5040 5036 440 498 1056 314110 56
579-465-C1<>| ST13001(A)-5200+% 5200 5240 5236 640 598 956 51519 58
579-466-1<>| ST13011(A)-5400+ 5400 5440 5436 640 698 1056 516110 60
579-467-01<>| ST13011(A)-5600+¢ 5600 5640 5636 840 798 956 71719 62
579-468-1<>| ST13011(A)-5800+ 5800 5840 5836 840 898 1056 71,8110 64
579-469-1<>| ST13C11(A)-6000+¢ 6000 6040 6036 1040 998 956 91919 66
A numeral for symbol (7 in each Order No. and Model No. indicates the following. A numeral for symbol <> in each Order No. indicates the following. A numeral for symbol ¥ in each Model No. indicates the following.

0: Supports Mitutoyo ENSIS high-speed serial interface 3:0.01 um (Without system parameters) F: Center mounting (Without system parameters)

4: Supports Mitsubishi Electric Corporation, high-speed serial interface 4:0.001 pm (Without system parameters) G: Center mounting (With system parameters)

5: Supports FANUC CORPORATION, high-speed serial interface 5:0.01 pm (With system parameters)

7: Supports Panasonic Corporation, high-speed serial interface 6:0.001 um (With system parameters)

8: Supports Yaskawa Electric Corporation, high-speed serial interface




Mitutoyo

External View Unit: mm

Double-sided tape mounting type (Effective range: 10 to 3000 mm)

. 1 oL l
| 1 e
<
2xM3 depth 5 W, )
: : 3540, [710.05/1000]
(Same shape in the rear side) = —
Scale length Ls G: Machine guideway
40
25[, 350
n ‘ ( X (1.45)
== = =
M I = e | S
3 203 depth 6 S o
10 o LX | 30 ]
30 30
(50 Effective range Lo (50)
Overall length L
[ 2xR2.75
2 H0.05] AF—_(25.45)
k;ﬁ .&—L—'—/Eg |§ b 23 2ot 2
i 3
2%02.8 / Lk N @ —
. . 25 —
Optional accessories 63
Ve |
06AEJ505 Roll S T —_
_o ut : (double-sided tape)
06AEQ305 Auxiliary tool Section view X-X'
to aid tape application®

- Note: For details about the mounting method, refer to the User's Manual.
* Effective range 200 to 3000 mm

Resolution: 0.01 pm Resolution: 0.001 pm

Effective  Overall Scale Effective  Overall Scale
Order No. Model range length length Order No. Model range length length

Lo(mm)  L2(mm) L3 (mm) Lo(mm) L2 (mm) L3 (mm)
579-401-011 ST13<>1(A)-00010E 10 110 70 579-401-012 ST13<>2(A)-00010E 10 110 70
579-402-(11 ST131(A)-00025E 25 125 85 579-402-(12 ST132(A)-00025E 25 125 85
579-403-C11 ST13<>1(A)-00050E 50 150 110 579-403-012 ST13<>2(A)-00050E 50 150 110
579-404-C11 ST13<>1(A)-00075E 75 175 135 579-404-12 ST13>2(A)-00075E 75 175 135
579-405-C11 ST13<>1(A)-00100E 100 200 160 579-405-012 ST13<>2(A)-00100E 100 200 160
579-406-C11 ST13<>1(A)-00150E 150 250 210 579-406-C12 ST13<>2(A)-00150E 150 250 210
579-407-011 ST13<>1(A)-00200E 200 300 260 579-407-012 ST13<>2(A)-00200E 200 300 260
579-408-C11 ST13<>1(A)-00250E 250 350 310 579-408-012 ST13<>2(A)-00250E 250 350 310
579-409-C11 ST13<>1(A)-00300E 300 400 360 579-409-C12 ST13<>2(A)-00300E 300 400 360
579-410-C11 ST13<>1(A)-00350E 350 450 410 579-410-012 ST13<>2(A)-00350E 350 450 410
579-411-C]1 ST13<>1(A)-00400E 400 500 460 579-411-12 ST13>2(A)-00400E 400 500 460
579-412-011 ST13<>1(A)-00450E 450 550 510 579-412-012 ST13<>2(A)-00450E 450 550 510
579-413-01 ST13<>1(A)-00500E 500 600 560 579-413-012 ST13<>2(A)-00500E 500 600 560
579-414-011 ST13<>1(A)-00600E 600 700 660 579-414-012 ST13<>2(A)-00600E 600 700 660
579-415-011 ST13<>1(A)-00700E 700 800 760 579-415-012 ST13<>2(A)-00700E 700 800 760
579-416-C11 ST13<>1(A)-00800E 800 900 860 579-416-012 ST13<>2(A)-00800E 800 900 860
579-417-011 ST13<>1(A)-00900E 900 1000 960 579-417-012 ST13<>2(A)-00900E 900 1000 960
579-418-C11 ST131(A)-01000E 1000 1100 1060 579-418-C12 ST13<2(A)-01000E 1000 1100 1060
579-419-011 ST13<>1(A)-01100E 1100 1200 1160 579-419-012 ST13<>2(A)-01100E 1100 1200 1160
579-420-C11 ST13<>1(A)-01200E 1200 1300 1260 579-420-12 ST13<>2(A)-01200E 1200 1300 1260
579-421-011 ST13<>1(A)-01300E 1300 1400 1360 579-421-012 ST13<>2(A)-01300E 1300 1400 1360
579-422-(11 ST13<>1(A)-01400E 1400 1500 1460 579-422-[12 ST13<>2(A)-01400E 1400 1500 1460
579-423-(11 ST13<>1(A)-01500E 1500 1600 1560 579-423-[12 ST13<>2(A)-01500E 1500 1600 1560
579-424-011 ST13<>1(A)-01600E 1600 1700 1660 579-424-[12 ST13<>2(A)-01600E 1600 1700 1660
579-425-(11 ST131(A)-01700E 1700 1800 1760 579-425-[12 ST132(A)-01700E 1700 1800 1760
579-426-L11 ST13<>1(A)-01800E 1800 1900 1860 579-426-[12 ST13<>2(A)-01800E 1800 1900 1860
579-427-011 ST13<>1(A)-02000E 2000 2200 2060 579-427-12 ST13>2(A)-02000E 2000 2100 2060
579-428-11 ST13<>1(A)-02200E 2200 2400 2260 579-428-[12 ST13<>2(A)-02200E 2200 2400 2260
579-429-011 ST13<>1(A)-02400E 2400 2500 2460 579-429-012 ST13<>2(A)-02400E 2400 2500 2460
579-430-C11 ST13<>1(A)-02500E 2500 2600 2560 579-430-012 ST13<>2(A)-02500E 2500 2600 2560
579-431-011 ST13<>1(A)-02600E 2600 2800 2660 579-431-012 ST13<>2(A)-02600E 2600 2800 2660
579-432-(11 ST131(A)-02800E 2800 3000 2860 579-432-(12 ST132(A)-02800E 2800 3000 2860
579-433-011 ST13<>1(A)-03000E 3000 3100 3060 579-433-[12 ST13<>2(A)-03000 3000 3100 3060

The [J in the Order No. indicates the interface specification (0, 4, 5, 7, 8).
The <> code indicates the interface specification (0, 4, 5, 7, 8).
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ABS ST1300 Series

ABS ST1300 Signal Check Program

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

Description of signal check program

Item

(1) Confirmation of the detector head mounting
position

Description

Allows checking and judgment of the mounting status by acquiring data
from the tape scale.

Screen photo

(2) Confirmation of the overall length of the

Allows checking and judgment of the mounting status by acquiring data

tape scale on the overall length of the tape scale.
A —
g==m
- . Allows the scale origin (positional data: 0) to be set at an arbitrary point on
(3) Scale origin setting the scale. :
==
Allows verification of the current position data with reference to the scale = -y

(4) Confirmation of the absolute position data

origin, and the alarm code and alarm information is output attached to
the position data.

- b 450 M

= mi

(5) Error history clear

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.

A Allows system parameters stored in the detector head to be read
(7) Reading system parameters out and displayed.
T
By
Allows readout of a detailed internal error code, verification of error code t

(8) Reading the error history and store it to PC

information and saving error codes as an error record file in the PC.

(9) Signal monitor

Allows a check of the acquired data over the overall length of the tape
scale.
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Required items

Item Quantity Details Notes
PC* 1 DOSNV (Windows version) Provided by user
Conversion unit 1 USB-485 (422) DS15P
(System Sacom Industry Corp.)
Connection cable A 1 USB cable )
Optional (bundl

Connection cable B 1 RS-485 cable or RS-422 cable ptional {bundie)
Application software 1 ABS ST1300 Signal Check Program
* This program requires a PC with the following operating environment.

CPU : 1 GHz or faster

Memory 1 GB min.

Program size 110 MB

0S : Windows 7 or later

Monitor : 1024768 or higher is recommended

"Conversion unit, application software" set

Order No. Applicable model Conversion unit Connecting cable B
06AFA406 ggg;ﬁ USB-485 DS15P MIT cable
06AEX139 ot USB-485 DS15P MEL cable
06AFA407 gggg; USB-422 DS15P FANUC cable
06AEX140 gﬂggﬁ gﬂgggﬁ USB-485 DS15P Y/MAT cable

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.

Connection details

Feedback cable
USBport  Connection cable A (USB cable) (to be constructed by the client) Head cable Detectorhead  Tape scale
PC Conversion unit :’—m- /
_I_ Connection cable B >

(RS-485 cable or RS-422 cable) ABS ST1300 Series

Ground

Note 1: To prevent the possibility of electric shock the device must be grounded.
Note 2: When using Order No. 06AFA406, connect the head cable and the connection cable B together.
Note 3: The conversion unit's power source is supplied via connection cable A from the PC USB port.
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Assembly Type ABS AT Series \ntrﬁd;ctiﬁnvideo
Absolute Scale Unit (Standard Type) avlatlehee.

ABS AT1100 Series

(Resolution 0.05 um Specification)

* 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 series of electromagnetic induction scales is approximately 0.4 mm - around 4 times as
wide as that of a conventional optical or electromagnetic sensor. The increased air gap reduces the likelihood of failure due
to the accumulation of contaminants and is one of the world's largest to be found in a machine tool scale.

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

* A recently developed small sensor is incorporated in Mitutoyo's proprietary electromagnetic induction detection system.

* 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.

ABSOLUTE"

Specifications

Items Model ABS AT1113(A)
Detection method Electromagnetic induction
Mounting method Frame multipoint
Reference position for expansion due

Refer to the External View diagram (L5)

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 mm

Resolution 0.05 um

Maximum response speed 3000 mm/s

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

to temperature variation

Effective range

Indication accuracy (20 °C)

Expansion coefficient =8x106K

Vibration resistance <196 m/s? (55 - 2000 Hz)

Shock resistance Effective range Lo=140 - 2040 mm: <343 m/s?_Effective range Lo=2240 - 3040 mm: =294 m/s? (1/2 sin 11 ms)
Power supply voltage ABS AT1153/1143/AT1103A: 5 VDC +10% ABS AT1123: 24 VDC (Conforming to DRIVE-CLIQ)
Maximum current consumption AT1153: 300 mA (Max.) AT1143: 290 mA (Max.) AT1123: 140 mA (Max.) AT1103A: 300 mA (Max.)
Operating temperature/humidity 010 50°C 20 - 80%RH (non-condensing)

Storage temperature/humidity -20t0 70 °C 20 - 80%RH (non-condensing)
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Mitutoyo

System Configuration (Example)
[Connection example 1] [ABS AT1153/AT1143/AT1103A]

NG &

Connector A

Ao
/ [ ‘—ﬁq
1 Discrete-wire specification / (Grounding strap)

|
J

A

D-sub connector specification

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.
4. Each cable length in the above system configuration must be up to 12 m. If any cable length exceeds 12 m, use the cable configuration as shown in

[Connection example 2].

[Connection example 2] [ABS AT1123]

I IR & & & T T
D
SN ATII00 ¢
19l |
To Siemens AG
Signal cable: Siemens I/F specification (optional) DRIVE-CLIQ
compatible controller
Extended connecting cable (1) Extended connecting cable (2)
The extended connecting cables (1) and (2) should be constructed by the client.
Connection example (1) . ]
Extended connecting cable (2) To Siemens AG
ABS AT1123 DRIVE-C_UQ
Total length 29 m compatible controller
Connection example (2)
Signal cable Extended connecting cable (1) Extended connecting cable (2) To Siemens AG
ABS AT1123 DRIVE-C_UQ
Total length 29 m compatible controller
Extended connecting cable (1) SIEMENS AG Model No. 6FX8002-2DC34 - (1 [ (1 []
2 Extended connecting cable (2) SIEMENS AG Model No. 6FX8002-2DC30 - (1 [J (1 [

1. The extended connecting cables should be constructed by the client.

2. Keep the total length of signal cable and extended connecting cable(s) less than 29 m.

3. For the signal cable specification and how to obtain, contact Siemens AG.

Meaning of Model No.

ABS ATML 30 J- LI

Interface specifications ‘

Effective range

Applicable system Scale model

FANUC CORPORATION, Serial ai Series ABS AT1153
Mitsubishi Electric Corporation

MDS-D/MDS-DH Series ABS AT1143
Siemens AG

DRIVE-CLIQ ABS AT1123
Mitutoyo ENSIS ABS AT1103A

Note 1: For the details of applicable systems, inquiries should be made of each manufacturer.

Note 2: ABS AT110130]
Transmission method

Nothing: Full duplex communication

A: Half-duplex communication
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ABS AT1100 Series

[ABS AT1100 Series]
ABS origin, datum point position for length
ABS AT1153 T NN 3 i@@% I
ABS AT1143
ABS AT1103A
eot|e| La—ara
(1) Discrete-wire specifications
% ==
(2) FANUC connector specifications
=L
(3) Mitsubishi connector specifications
l :
=i= =|=
(4) D-sub connector specifications
J Datum point position for length
TSI 1K & %G}@ NS
ABS AT1123

ABS origin (20 mm left from edge of effective range)

(6) Siemens connector specifications

7-25
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Output specifications

ABS AT1153/1143/AT1103A (discrete-wire)

Wire color Signal

ABS AT1143
Mitsubishi connector specifications (MDR)

Pin No. Signal

Brown SD 1 5V
Red *SD 2 GND 10 ... 2
Orange RQ (REQ) 3 RQDT
Yellow *RQ (REQ) 4 RQDT HEHHHE H‘
S BHHBHE
White (2P) +5V 7 DT
Black (2P) GND 8 o7 o 1
Shield wire F.G 5,6,9 10 Not used ’
* Cable to be constructed by the client (A total of 29 m with Connector shell F.G
the signal cable).
ABS AT1153 ABS AT1103A

FANUC connector specifications (FI-20)

Pin No. Signal

Mitutoyo connector specifications (D-sub 15-pin)

Pin No. Signal

1 SD 1,2 GND
7 ) 10........ 1 34 5Y
5 RQ (REQ) - S 5 DT
6 *RQ (REQ) ﬂ & / 6 bl
12,14 GND [ — 1 7 RQDT
18,20 5V 0 y 8 RQDT
16 F.G 9-14 Not used
3,4,7-11,13,15,17,19 Not used 15 G
* Cable to be constructed by the client (A total of 29 m with Connector shell
the signal cable).
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 XN
White/Green RXP
Green RXN
Shield F.G

Note: Leave test terminals (TEST, TEST) disconnected during
use.

M12 connector specifications

Pin No. Signal

+24V
TEST
RXP
RXN
GND
TXN
TXP
TEST
Shield sleeve F.G

[ SN o N G, T I N OV I SR

Note: Leave test terminals (TEST, TEST) disconnected during
use.
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ABS AT1100 Series

Cable Dimensions FANUC connector specifications (AT1153 Series)

Unit: mm

Discrete-wire specification

Detector head (custom) side: Water-proof type

]

L: Cable length

50 ‘

96.5

PVC sheath

Order No. Model Cable Iength (m)
06AFG596-1 | AT1100F/M discrete-wire cable 1 m
06AFG596-3 | AT1100F/M discrete-wire cable 3 m 3
06AFG596-6 | AT1100F/M discrete-wire cable 6 m 6
06AFG596-9 | AT1100F/M discrete-wire cable 9 m 9
06AFG596-12 | AT1100F/M discrete-wire cable 12 m 12

PUR sheath
Order No. Model Cable length (m)
06AFX744-1 | AT1100PUR discrete-wire cable 1 m 1
06AFX744-3 | AT1100PUR discrete-wire cable 3 m 3
06AFX744-6 | AT1100PUR discrete-wire cable 6 m 6
06AFX744-9 | AT1100PUR discrete-wire cable 9 m 9
06AFX744-12 | AT1100PUR discrete-wire cable 12 m 12
FANUC connector specifications
' NC (FI-20) side: Non-waterproof PVC sheath
Detector head (custom) side: Water-proof type .
T ’Lﬁ . g 0 Order No. Model Cable length (m)
N U T R U 06AFF921-1 AT1100F Cable FUNUC 1 m 1
- ) 13 06AFF921-3 AT1100F Cable FUNUC 3 m 3
@ | .o L Cablelength 3 06AFF921-6 | AT1100F Cable FUNUC 6 m 6
06AFF921-9 AT1100F Cable FUNUC 9 m 9
06AFF921-12 | AT1100F Cable FUNUC 12 m 12
PUR sheath
Order No. Model Cable length (m)
06AGB149-1 | AT1150PUR Cable F 1 m 1
06AGB149-3 | AT1150PUR Cable F3 m 3
06AGB149-6 | AT1150PUR Cable F6 m 6
06AGB149-9 | AT1150PUR Cable F9m 9
06AGB149-12 | AT1150PUR Cable F 12 m 12
FANUC connector specifications Conduit
p PVC sheath
N 111
= b it %ﬂm ] —— H ] = Order No. Model Cable length (m)
e g W Ee 06AFX739-1 | AT1100F C CableF 1 m 1
= . " 06AFX739-3 | AT1100F C Cable F 3 m 3
LR L Cable lengt 7 06AFX739-6 | AT1100F C Cable F6 m 6
06AFX739-9 | AT1100F C Cable F9m 9
06AFX739-12 | AT1100F C Cable F 12 m 12
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Cable Dimensions FANUC connector specifications (AT1153 Series)

Unit: mm

D-sub 15-pin connector

Detector head (custom) side: Water-proof type

NC (Dsub 15) side: Non-waterproof

il
i

= (]

l
6.5

L: Cable length

PVC sheath

Order No. Model Cable length (m)
06AFY915-1 | AT1100E Cable D151 m 1
06AFY915-3 | AT1100E Cable D153 m 3
06AFY915-6 | AT1100E Cable D156 m 6
06AFY915-9 | AT1100E Cable D159 m 9
06AFY915-12 | AT1100E Cable D15 12 m 12
PUR sheath

Order No. Model Cable length (m)
06AFX743-1 | AT1100PUR C Cable D151 m 1
06AFX743-3 | AT1100PUR C Cable D153 m 3
06AFX743-6 | AT1100PUR C Cable D156 m 6
06AFX743-9 | AT1100PUR C Cable D159 m 9
06AFX743-12 | AT1100PUR C Cable D15 12 m 12

D-sub 15-pin connector Conduit

;

— h Wmmﬂﬂﬂﬂnd—gﬂﬂﬂﬂﬂﬂﬂﬂfmﬂﬂf
e PR,

27) (21 L: Cable length

il
i
i

PVC sheath

Order No. Model Cable length (m)
06AFY916-1 | AT1100E C Cable D15 1m 1
06AFY916-3 | AT1100E C Cable D15 3 m 3
06AFY916-6 | AT1100E C Cable D15 6m 6
06AFY916-9 | AT1100E C Cable D15 9 m 9

06AFY916-12

AT1100E C Cable D15 12 m

12
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ABS AT1100 Series

Cable Dimensions Mitsubishi connector specifications (AT1143 Series) 10.6

Unit: mm

Discrete-wire specification

Detector head (custom) side: Water-proof type

21

L: Cable length

96.5

PVC sheath

Order No. Model Cable Iength (m)
06AFG596-1 | AT1100F/M discrete-wire cable 1 m
06AFG596-3 | AT1100F/M discrete-wire cable 3 m 3
06AFG596-6 | AT1100F/M discrete-wire cable 6 m 6
06AFG596-9 | AT1100F/M discrete-wire cable 9 m 9
06AFG596-12 | AT1100F/M discrete-wire cable 12 m 12

PUR sheath

Order No. Model Cable length (m)
06AFX744-1 | AT1100PUR discrete-wire cable 1 m 1
06AFX744-3 | AT1100PUR discrete-wire cable 3 m 3
06AFX744-6 | AT1100PUR discrete-wire cable 6 m 6
06AFX744-9 | AT1100PUR discrete-wire cable 9 m 9
06AFX744-12 | AT1100PUR discrete-wire cable 12 m 12

Mitsubishi connector specifications

Detector head (custom) side: Water-proof type NC (MDR) side: Non-waterproof PVC sheath
fﬁ*ﬁ_ﬁ I ) =~ Order No. Model Cable length (m)
{77 1 U ’ = 06AFF957-1 AT1100M Cable MDS-D 1 m 1
ey | ey ~ L: Cable length g 295 295  06AFF957-3 | AT1100M Cable MDS-D3 m 3
o 06AFF957-6 AT1100M Cable MDS-D 6 m 6
06AFF957-9 AT1100M Cable MDS-D 9 m 9
06AFF957-12 | AT1100M Cable MDS-D 12 m 12
PUR sheath
Order No. Model Cable length (m)
06AFX746-1 AT1140PUR Cable M 1 m 1
06AFX746-3 | AT1140PUR Cable M 3 m 3
06AFX746-6 | AT1140PUR Cable M 6 m 6
06AFX746-9 AT1140PUR Cable M9 m 9
06AFX746-12 | AT1140PUR Cable M 12 m 12
Mitsubishi connector specifications Conduit
PVC sheath
S M 111 s
= b a! P Joamnm 2 c— g S Order No. Model Cable length (m)
E o [Mle 0GAFX740-1 | AT1100M C Cable M 1m 1
- . = 06AFX740-3 | AT1100M C Cable M 3 m 3
@ e L Cable ength 5 06AFX740-6 | AT1100M C Cable M 6m 6
06AFX740-9 | AT1100M C CableM 9m 9

06AFX740-12

AT1100M C Cable M 12 m

12
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Cable Dimensions Mitsubishi connector specifications (AT1143 Series) Unit: mm

D-sub 15-pin connector

NC (Dsub 15) side: Non-waterproof PVC sheath

Detector head (custom) side: Water-proof type Order No. Model Cable length (m)
EJLW } — 1 I 06AFY915-1 | AT1100E Cable D15 1m 1
S — 5 " 06AFY915-3 | AT1100E Cable D15 3 m 3
— 8 06AFY915-6 | AT1100E Cable D15 6 m 6
(@7 | @1 L: Cable length 06AFY915-9 | AT1100E Cable D15 9m 9
06AFY915-12 | AT1100E Cable D15 12m 12
PUR sheath
Order No. Model Cable length (m)
06AFX743-1 | AT1100PUR Cable D151 m 1
06AFX743-3 | AT1100PUR Cable D153 m 3
06AFX743-6 | AT1100PUR Cable D156 m 6
06AFX743-9 | AT1100PUR Cable D159 m 9
06AFX743-12 | AT1100PUR Cable D15 12 m 12
D-sub 15-pin connector Conduit
PVC sheath
_ Order No. Model Cable length (m)
o 06AFY916-1 | AT1100E C Cable D15 1m 1
06AFY916-3 | AT1100E C Cable D153 m 3
27) 1) L: Cable length @7) 06AFY916-6 | AT1100E C Cable D156 m 6
06AFY916-9 | AT1100E C Cable D159 m 9
06AFY916-12 | AT1100E C Cable D15 12 m 12
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ABS AT1100 Series

Cable dimensions Siemens connector specifications (AT1123 Series) Unit: mm

Discrete-wire specification

Detector head (custom) side: Water-proof type PVC sheath
Bl - Etf : — ¥ Order No. Model Cable Iength (m)
- L 3 ‘ 0G6AFM103-1 | AT1100S discrete-wire cable 1 m
@ _|.en L Cable length & R 06AFM103-3 | AT1100S discrete-wire cable 3 m 3
06AFM103-6 | AT1100S discrete-wire cable 6 m 6
06AFM103-9 | AT1100S discrete-wire cable 9 m 9
06AFM103-12 | AT1100S discrete-wire cable 12 m 12
PUR sheath
Order No. Model Cable length (m)
06AFX747-1 | AT1120PUR discrete-wire cable 1 m 1
06AFX747-3 | AT1120PUR discrete-wire cable 3 m 3
06AFX747-6 | AT1120PUR discrete-wire cable 6 m 6
06AFX747-9 | AT1120PUR discrete-wire cable 9 m 9
06AFX747-12 | AT1120PUR discrete-wire cable 12 m 12
M12 connector
Detector head (custom) side: Water-proof type NC (M12) side: Water-proof type PVC sheath
_ — - . S Order No. Model Cable length (m)
a1 E] - 5 \& 06AFL121-1 | AT11005 Cable M12 1 m 1
@n | @2y L: Cable length € 62 06AFL121-3 [ AT11005 Cable M123m 3
06AFL121-6 AT1100S Cable M12 6 m 6
06AFL121-9 AT1100S Cable M12 9 m 9
06AFL121-12 | AT1100S Cable M12 12 m 12
PUR sheath
Order No. Model Cable length (m)
06AFX748-1 AT1120PUR Cable M12 1 m 1
06AFX748-3 | AT1120PUR Cable M12 3 m 3
06AFX748-6 | AT1120PUR Cable M12 6 m 6
06AFX748-9 AT1120PUR Cable M129 m 9
06AFX748-12 | AT1120PUR Cable M12 12 m 12
M12 connector Conduit
PVC sheath
=8 ]
B e T 0 v vt [ I
I e & i Order No. Model Cable length (m)
é - 06AFX741-1 AT1100S C Cable M12 1 m 1
@) | @) L: Cable length (62) < 06AFX741-3 | AT11005 C Cable M123 m 3
06AFX741-6 | AT11005 C Cable M126m 6
06AFX741-9 | AT1100S C Cable M129m 9
06AFX741-12 | AT1100S C Cable M12 12 m 12
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Cable Dimensions ENSIS connector specifications (AT1103A Series)

Unit: mm

Discrete-wire specification

Detector head (custom) side: Water-proof type

¢
Tt

i%
Nl
]

@) _|.@1 L: Cable length

26.5

PVC sheath

Order No. Model Cable length (m)
06AFG596-1 | AT1100F/M discrete-wire cable 1 m 1
06AFG596-3 | AT1100F/M discrete-wire cable 3 m 3
06AFG596-6 | AT1100F/M discrete-wire cable 6 m 6
06AFG596-9 | AT1100F/M discrete-wire cable 9 m 9
06AFG596-12 | AT1100F/M discrete-wire cable 12 m 12

PUR sheath
Order No. Model Cable length (m)
06AFX744-1 | AT1100PUR discrete-wire cable 1 m 1
06AFX744-3 | AT1100PUR discrete-wire cable 3 m 3
06AFX744-6 | AT1100PUR discrete-wire cable 6 m 6
06AFX744-9 | AT1100PUR discrete-wire cable 9 m 9
06AFX744-12 | AT1100PUR discrete-wire cable 12 m 12
D-sub 15-pin connector
NC (Dsub 15) side: Non-waterproof PVC sheath
Detector heai (fustom) side: Water-proof type — Order No. Model Cable Iength (m)
5 ! % i ﬂ 06AFY915-1 | AT1100E Cable D151 m 1
e ] o 06AFY915-3 | AT1100E Cable D153 m 3
@ | e L Cable lenath = 06AFY915-6 | AT1100E Cable D156 m 6
. d 06AFY915-9 | AT1100E Cable D159 m 9
06AFY915-12 | AT1100E Cable D15 12 m 12
PUR sheath
Order No. Model Cable length (m)
06AFX743-1 | AT1100PUR Cable D151 m 1
06AFX743-3 | AT1100PUR Cable D153 m 3
06AFX743-6 | AT1100PUR Cable D156 m 6
06AFX743-9 AT1100PUR Cable D159 m 9
06AFX743-12 | AT1100PUR Cable D15 12 m 12

D-sub 15-pin connector Conduit

:
!
?

[
f
i

L: Cable length

210.6

PVC sheath

Order No. Model Cable length (m)
06AFY916-1 | AT1100E C Cable D151 m 1
06AFY916-3 | AT1100E C Cable D153 m 3
06AFY916-6 | AT1100E C Cable D156 m 6
06AFY916-9 | AT1100E C Cable D159 m 9
06AFY916-12 | AT1100E C Cable D15 12 m 12
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ABS AT1100 Series

ABS AT1153/AT1143/AT1103A

Overall length L=Lo+119

62.5 Ls
(La=(Lo/2)+65)
Ls=(Lo/2)+30: Recommended
III P100xn
[Hloosw ] | 35 P100:02 (n+2 or 3)-g7through hole | A | | B| C v
© a \ Note:
I B T I 1. G represents the machine quide.
X—z |2 2. Prepresents the opposite side of the aluminum frame mounting surface.
& b Also, S represents the opposite side of the detector head mounting surface.
| e — =y e 3.Q and R represent the linear scale’s reference surfaces for mounting.
I [ =5 @ 4 Signal cabl bi 4. For descriptions of Lo to Ls in the figure, refer to the table below.
] o - gnal cable assembly A
Signal cable connecting direction can be changed - < \—Hi 5. Check the mounting dimensions using the head clamping tool.
ABS origin point 40 2xg] ! 6. For the center g7, it is recommended that it be fastened at two points, A and C.
T 94 45) Hex (both sides), depth 6.5 7. A-07 is identical to position C due to its effective range.
atum poin Effective range Lo (Hex-socket head screw M6x40) At this time, the center o7 will be 2 points.

i‘ 8. The number of holes at complete fixing positions differs depending on the

Maximum travel length L ’ : "
gL overall scale length. For details, refer to the following description

71 Note: Opposite side of mounting surface

Vi 309 7622 2xM5 depth 5 - )
|Glosssm ~ ‘ For 2 holes: 2-point fixing at both hole positions
0 ille=flliis ] O© O
f For 3 holes: 2-point fixing at the 2-hole positions of A and C (recommended)
] ~
Arrow view of "X" 24 - A B ¢
- n - - Installation clearance
o [Fiing exemple 2] [Fuing exemple 3] | heyieen cetection ead
Air purge and aluminum frame

Aluminum frame SUS bushings
AN

M5x0.8 depth 5

and aluminum frame

:50
172
41.8
5

(1.5)

vimn|
Note: Longitudinal
direction

Special plate spring

Hex-socket head screw M6x30

(small round plain washers)
Arrow of "Y"

25

(Gap between detector head and aluminum frame) M6 nuts M5 bolts
37

Note: Due to the gradient of the detection head,
7 Dimensions of the mounting gap are
Zmn| different on the front and back side.

Maximum travel

order No. Effective range length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) L3 (mm) La (mm) Ls (mm)
559-100-C13 AT11003(A)-140 140 148 259 100 135 90 2
559-101-C13 AT11003(A)-240 240 248 359 150 185 147.5 3
559-102-C13 AT11003(A)-340 340 348 459 200 235 190 4
559-103-C13 AT110J3(A)-440 440 448 559 250 285 2475 5
559-104-C13 AT110I3(A)-540 540 548 659 300 335 290 6
559-105-C13 AT11003(A)-640 640 648 759 350 385 347.5 7
559-106-C13 AT110J3(A)-740 740 748 859 400 435 390 8
559-107-C13 AT11003(A)-840 840 848 959 450 435 4475 9
559-108-C13 AT11003(A)-940 940 948 1059 500 535 490 10
559-109-C13 AT11003(A)-1040 1040 1048 1159 550 585 547.5 il
559-110-C13 AT11033(A)-1140 1140 1148 1259 600 635 590 12
559-111-C13 AT11003(A)-1240 1240 1248 1359 650 685 647.5 13
559-112-C13 AT11003(A)-1340 1340 1348 1459 700 735 690 14
559-113-C13 AT11003(A)-1440 1440 1448 1559 750 785 747.5 15
559-114-C13 AT11003(A)-1540 1540 1548 1659 800 835 790 16
559-115-C13 AT11003(A)-1640 1640 1648 1759 850 885 847.5 17
559-116-C13 AT11033(A)-1740 1740 1748 1859 900 935 890 18
559-117-C13 AT11003(A)-1840 1840 1848 1959 950 985 947.5 19
559-118-C13 AT110J3(A)-2040 2040 2048 2159 1050 1085 1047.5 21
559-119-C13 AT1103(A)-2240 2240 2248 2359 1150 1185 1147.5 23
559-120-C13 AT11003(A)-2440 2440 2448 2559 1250 1285 12475 25
559-121-C13 AT110J3(A)-2640 2640 2648 2759 1350 1385 1347.5 27
559-122-C13 AT1103(A)-2840 2840 2848 2959 1450 1485 14475 29
559-123-C13 AT11C13(A)-3040 3040 3048 3159 1550 1585 1547.5 31
Note: [_] in Order No. and Model indicates the interface specification as follows:
AT1143: 4
AT1153: 5

AT1103A: 0
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External View Unit: mm

Overall length Lo=Lo+119
62.5 Ls
(La = (Lo/2)+65)
L3 = (Lo/2) + 30: Recommended
P100xn
[lossson] | 35 P100=°2 _ (n+2or3)-g7through hole| A | |B| C Y
= alila !
Il [T Il I
X3 oo Notes:
SNt == i — 1. G represents the machine guide.
——j%?f;; H Dat ot 2. P represents the opposite side of the aluminum frame mounting surface.
) [ = ~_Datum poin ite si i
Signal cable connectin ‘ o \ Signa\ cable assembly p Also, S represents the o_pposwte swdF of the detector head mounting surface.
direction can be changed 202 <] 3. Qand R represent the linear scale's reference surfaces for mounting.
ge 40 S| ; ‘ i
Ixa7 45 4, For descriptions o Lotols m_the igure, refer to the table below.
e both sdes, depth 65 % (45) Effective range Lo 5. Check the mounting dimensions using the head damping tool.
£X 001N 510€s), deptn b. (20) Naxi Hlenath L 6. For the center g7, it is recommended that it be fastened at two points, A and C.
M6x1.0, ength 40 g3 origin point_~ aximum travel length Li | 7. A7 is identical to position C due tots effective range
Note: Opposie side of Hex (both sides), depth 6.5 At this time, the center o7 will be 2 points
P : ; N 8. The number of holes at complete fixing positions differs depending on the
Z0Tcl, mounting surface ~ (Hex-socket head screw M6x40) overall scale length. For details, refer to the following description.
9 7602 2-M5 depth 5
%ﬁ . — i For 2 holes: 2-point fixing at both hole positions
L T
A O O
5 For 3 holes: 2-point fixing at the 2-hole positions of A and C (recommended)
Arrow view of X" 24 — — Installation clearance @ A B C
Fiingexample 1] [19 | 2 [Fixing example 2] [Fixing example 3] | between detection head S
At purge - and aluminum frame = Aarinum'
2 Aluminum frame i
M5x0.8 depth 5 g =1 ® E SUS bushings
(Both directions) I V.| 7 o s ) )
of 0 l Note: Special plate spring
Longitudinal N £y Hex-socket head screw M6x30
2:01 direction Arrow of "Y" “(mall round plain washers)

(6ap between detec;(;r head and auminum frame) Note: Due to the gradient of the detection head,

7] Dimensions of the mounting gap are
Zo417] different on the front and back side.

Maximum travel

Order No. Effective range length Overall length Mounting pitch
Lo (mm) L1 (mm) L2 (mm) Ls (mm) La (mm)

559-100-23 AT1123-140 2
559-101-23 AT1123-240 240 248 359 150 185 147.5 3
559-102-23 AT1123-340 340 348 459 200 235 190 4
559-103-23 AT1123-440 440 448 559 250 285 247.5 5
559-104-23 AT1123-540 540 548 659 300 335 290 6
559-105-23 AT1123-640 640 648 759 350 385 347.5 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 550 585 547.5 11
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 7475 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 1447.5 29
559-123-23 AT1123-3040 3040 3048 3159 1550 1585 1547.5 31
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ABS AT1100 Series
ABS AT1100 Signal Check Program

* The ABS AT1100 signal check program can diagnose the scale signal by connecting the ABS AT1100 Series to the conversion
unit connected to a PC with the "ABS AT1100 signal check program" installed.

The AT1100 signal check program allows the PC to execute the following.
1) Confirm the signal display with "Signal Monitor"
2) Confirm the track status with "Track Error Monitor"
3) Confirmation of position data with "Position Monitor"
4) Check error history by "Error History Check"

Required items

Item Quantity Details Notes
PC* 1 DOSA (Windows version) Provided by user
Conversion unit 1 USB-485 (422) DS15P
(System Sacom Industry Corp.)
Connection cable A 1 USB cable Optional
Connection cable B 1 RS-485 cable or RS-422 cable (bundle)
Application .
software 1 ABS AT1100 Signal Check Program
* This program requires a PC with the following operating environment.
CPU 21 GHz or faster
Memory .1 GB min.
Program size 10 MB
0S - Windows 7 or later
Monitor : 1024x768 or higher is recommended

“Conversion unit, application software” set

Order No. Applicable model Conversion unit Connecting cable B
06AGD689 AT1103A USB-485 DS15P MIT cable (Mitutoyo ENSIS)

06AGD690 AT1143 USB-422 DS15P MDS cable (Mitsubishi Electric Corporation)
06AGD691 AT1153 USB-422 DS15P FANUC cable

Note: Each manufacture I/F has different Order No., since connection cable B and Conversion unit are different for each I/F.

Connection details

Feedback cable

USB port Connection cable A (USB cable) (to be constructed by the client) Signal cable Scale
USB-485 ]
S (422) DS15P \_J
ABS AT1100 Series
. Connection cable B
_ (RS-485 cable or RS-422 cable) Detector head
Ground

Note 1: To prevent the possibility of electric shock the device must be grounded.
Note 2: The conversion unit's power source is supplied via connection cable A from the PC USB port.
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Assembly Type ABS AT Series
Absolute Scale Unit (Slim Type)

ABS AT1300 Series

(Resolution 0.001/0.01/0.05 um)

* Qutstanding resistance to contamination compared to conventional optical types by using a new detection principle (in-house
testing result).

* Features a new coolant-proof design incorporating a high-performance rubber seal to provide higher reliability in the harsh
factory environment.

* Delivers high accuracy and the outstanding resolution of 0.001 pm, the best-in-class in absolute scales.

* Allows space-saving design thanks to a slim form. (AT500-S and AT500-H are compatible with each other in installation.)

* Supports the interfaces of various manufacturers allowing a variety of system configurations.

ABSOLUTE"

Specifications

High rigidity type High accuracy type
Items e~ ABS AT 3[12(/3()'?5 ABS AT13|:Dy(A¥-pH
Detection method Optical linear encoder
Mounting method Multi-point elastic fixing \ 3 or 5-point elastic fixing
Reference position for expansion due to temperature variation Center of the effective measuring length
Effective range 19 types: 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, | 15 types: 100, 150, 200, 250, 300, 350, 400, 450,
1200, 1300, 1400, 1500, 1600, 1800, 2000, 2200 mm 500, 600, 700, 750, 800, 900, 1000 mm
Resolution 0.001/0.01/0.05 pm
Maximum response speed 3,000 mm/s
Indication accuracy (20° C) 3+ 3L0/1000 (um) \ 2 +2L0/1000 (um)
Expansion coefficient =8x109/K
Vibration resistance <196 m/s? (55 - 2000 Hz) <147 m/s? (55 - 2000 Hz)
Shock resistance <343 m/s2 (1/2 sin 11 ms) <196 m/s2 (1/2 sin 11 ms)
Power supply voltage 5VDC +10%
Maximum current consumption 270 mA (Max)
Operating temperature/humidity 0to 50 °C 20 to 80%RH (non-condensing)
Storage temperature/humidity -20 t0 70 °C 20 to 80%RH (non-condensing)

System Configuration (Example)

[Connection example 1]

Connector A

= v : = 7 ol *\
g & ] S Discrete-wire specification N\ [
f . £ . é
Scale main unit \ (Grounding strap) =
Signal cable (optional) FANUC connector speciﬂcaﬂtions—'_rc/_"‘h
=i
i - )
Mitsubishi connector specwm (NC device)
c Yaskawa connector speciﬁ%

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.
4. Each cable length in the above system configuration must be up to 12 m.
If any cable length exceeds 12 m, use the cable configuration as shown in [Connection example 2].
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ABS AT1300 Series

[Connection example 2]

Connector A

| = T& = | Feedback cable \ NC device

t D

RTT00 Ce

[ /4 ] [—W\\"F L]
5 o] Shrs Wﬁm\ R —
- I - a l!l@ L @
Scale main unit 4\—}7—%‘

I =1

(Groundiné strap)
Signal cable (Alarm indication function is installed.)

A

1. If you use other than the recommended cable above-described, be sure to use a shielded cable in which the total impedance of power lines (+5 V and 0 V) is 0.65 Q or
less for the entire length.

2. Route the feedback cable so that it will not be repeatedly bent.

e Connector A on the NC unit side needs to be prepared by the client.
¢ Connecting work of connector A and the earth bar should be performed by the client.
Follow the manual of the NC unit to be used for the detailed description of this connection.
* When using a client prepared feedback cable, refer to the following.
Maximum cable length (signal cable + feedback cable)...29 m*
Recommended cable material: A66L-0001-0286 (supplied by Hitachi Cable, Ltd. or Oki Electric Cable Co., Ltd.)
* If the total length of cables is 13 to 29 m, then the maximum signal cable length should be 6 m.

Meaning of Model No.

ABS AT13C LI T-LILILIE - [

‘ Effective range

Interface specifications Type of the scale unit
. S: High rigidity type

Applicable system Model H: High accuracy type

FANUC CORPORATION Serial Qi Series ABS AT135[]

Mitsubishi Electric Corporation

MDS-D/MDS-DH Series ABS AT134L]

Mitsubishi Electric Corporation

MELSERVO servo amplifier MR-J4 Series ABS AT134LIA

Yaskawa Electric Corporation Servopack 2 7 Series ABS AT138[JA

Mitutoyo ENSIS ABS AT130JA

Note 1: Be sure to contact each manufacturer for details of the applicable systems.
Note 2: ABS AT130000

Resolution R Transmission method

7:0.001 ym Nothing: Full duplex communication
4:0.01 ym A: Half-duplex communication
3:0.05pum

Scale configuration

) ) Rigidly secured portion . .
Elastically secured portion =>Base position of elongation Elastically secured portion
[ABS AT1300-S Series]
!
[ &) & O < [
! Wilutoyo N/ [— S\ AT1300 C€ )

4 : tﬁ:ﬂj:s
L __
. ABS origin i

Signal cable (optional)

Rigidly secured portion

[ABS AT1300-H Series] Elastically secured portion =>Base position of elongation  Elastically secured portion

J=INR:0 = J=IR:30 =

e ~

il W AT1300 C€ @j

N\._ABS origin l 7

Signal cable (optional)

Note: Signal cable is optional.
For Output specifications and Lineup of Cables, refer to page 7-39 and 7-40.

7-38
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ABS AT1300 Series

Output specifications

Flying lead specifications

Wire color Signal

Brown SD
Red *SD
Orange RQ (REQ)
Yellow *RQ (REQ)
White (2P) +5V
Black (2P) GND
Shield wire F.G

* Cable to be constructed by the client (A total of 29 m with
the signal cable).

Mitsubishi connector specifications

Pin No. Signal

1 5V
2 GND 10 ... 2
3 RQDT
‘ RQDT EEEEH
7 DT
8 DT
9 ... 1
5,6,9,10 Not used
Connector shell F.G

FANUC connector specifications

Pin No. Signal

Signal cable (Alarm indication function is installed)
(D-sub connector: Pin contact, 15-pin)

Pin No. Signal

1 SD 1,2,13 GND
2 *sD 10........ ! 3,4,11 5V [ERERERRRS 8
5 RQ (REQ) - B 5 oT 9 PE06E
6 *RQ (REQ) X / 6 DT pEoeeeg
12,14 GND [ — =N 7 RQDT ] ]
‘ ‘ RODT 9....... 15
18,20 +5V 0 1 8 RQDT
16 FG 9,10,12, 14 Not used
3,4,7-11,13,15,17,19 Not used 15 G
Connector shell :
Yaskawa connector specifications
1 5V 642
2 GND
5 —— G
6 5 = [
3,4 Not used
Connector shell F.G 531




Mitutoyo

Cable Dimensions Unit: mm

Flylng Iead speC|f|cat|ons Order No. Model Cable length (m)
- 06AFS310-1 AT1300 discrete-wire cable 1 m 1
gl M 06AFS310-2 | AT1300 discrete-wire cable 2 m 2
— ) " 06AFS310-3 AT1300 discrete-wire cable 3 m 3
_ : ” : 06AFS310-4 | AT1300 discrete-wire cable 4 m 4
06AFS$310-5 AT1300 discrete-wire cable 5 m 5
06AFS310-6 AT1300 discrete-wire cable 6 m 6
| 347) L: Cable ength G0 06AFS310-7 | AT1300 discrete-wire cable 7 m 7
06AFS$310-8 AT1300 discrete-wire cable 8 m 8
06AFS310-9 AT1300 discrete-wire cable 9 m 9
06AFS310-12 | AT1300 discrete-wire cable 12 m 12
FANUC connector specifications Order No. Model Cable length (m)
- 06AFS312-1 | AT1300 Cable FUNUC 1 m 1
< o 06AFS312-2 | AT1300 Cable FUNUC 2 m 2
: . 0 - 06AFS312-3 | AT1300 Cable FUNUC 3 m 3
. ” U ” 06AFS312-4 | AT1300 Cable FUNUC 4 m 4
N 06AFS312-5 | AT1300 Cable FUNUC 5 m 5
L: Cable length 3 06AFS312-6 | AT1300 Cable FUNUC 6 m 6
06AFS312-7 | AT1300 Cable FUNUC 7 m 7
06AFS312-8 | AT1300 Cable FUNUC 8 m 8
06AFS312-9 | AT1300 Cable FUNUC 9 m 9
06AFS312-12 | AT1300 Cable FUNUC 12 m 12
Mitsubishi connector specifications Order No. Model CEBIEEngHi)
" 06AFS311-1 | AT1300 Cable MDS-D 1 m 1
€ R 06AFS311-2 | AT1300 Cable MDS-D 2 m 2
, n : =] 06AFS311-3 | AT1300 Cable MDS-D 3 m 3
Lo 597 06AFS311-4 | AT1300 Cable MDS-D 4 m 4
06AFS311-5 | AT1300 Cable MDS-D 5 m 5
L: Cable length 20 06AFS311-6 | AT1300 Cable MDS-D 6 m 6
06AFS311-7 | AT1300 Cable MDS-D 7 m 7
06AFS311-8 | AT1300 Cable MDS-D 8 m 8
06AFS311-9 | AT1300 Cable MDS-D 9 m 9
06AFS311-12 | AT1300 Cable MDS-D 12 m 12
Slgnal Cable Order No. Model Cable length (m)
(Alarm indication function is installed) (D-sub connector: Pin contact, 15-pin) 06AFS313-1 | AT1300 Cable D15 1m 1
06AFS313-2 | AT1300 Cable D15 2m 2
o — [ 06AFS313-3 | AT1300 Cable D15 3m 3
= [ @ ”W 06AFS313-4 | AT1300 Cable D15 4m 4
I 3 ! B8 o 06AFS313-5 | AT1300 Cable D15 5m 5
@ M 06AFS313-6 | AT1300 Cable D15 6m 6
— 06AFS313-7 | AT1300 Cable D15 7m 7
L: Cable length 474 06AFS313-8 AT1300 Cable D15 8m 8
06AFS313-9 | AT1300 Cable D15 9m 9
06AFS313-12 | AT1300 Cable D15 12m 12
Yaskawa connector specifications Order No. Model T
" 06AGN986-1 | AT1300 Cable YASKAWA 1 m 1
€ 06AGN986-2 | AT1300 Cable YASKAWA 2 m 2
] i s 06AGN986-3 | AT1300 Cable YASKAWA 3 m 3
A 06AGN986-4 | AT1300 Cable YASKAWA 4 m 4
06AGN986-5 | AT1300 Cable YASKAWA 5 m 5
L: Cable length 435 06AGN986-6 AT1300 Cable YASKAWA 6 m 6
06AGN986-7 | AT1300 Cable YASKAWA 7 m 7
06AGN986-8 | AT1300 Cable YASKAWA 8 m 8
06AGN986-9 | AT1300 Cable YASKAWA 9 m 9
06AGN986-12 | AT1300 Cable YASKAWA 12 m 12
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ABS AT1300 Series

ABS AT1300-S Series

5] | 7 1 |
L /L i i i
1/ " " "
@ L @
B 4.7 through hole
23 ’ Hex-socket head screw M4x25 (Spring washer)
=3 Air purge Ls Lss03 (Ps02xn) With special plate spring
22 | Mx8 N . 20k, 2x@4.5, through hole 8.3 6.5 Elastically] Fastical
(Both directions) & Elastically Elastically ] Hex-socket head screw MdxT6 (Spring washer) | secured securedy
7 o secured portion . secured portion o ¢ Rigidly secured portion ) portion portion
|
—E . —Q @ /
> PN o © |
i N s ~
7| 5l g
o| i

66202

2xM6, through hole  ¢7.8 4

Hex-socket head screw M4x25

84

Effective range Lo

Maximum travel length Li

//

//

11

11

i

i

1. G represents the machine guide.
2. Pindicates the mating surface for mounting the aluminum frame.
S indicates the mating surface for mounting the detector head.
3. For the dimensions Lo to Ls, P and in the figure, refer to the Dimensions list.

Resolution: 0.05 pm

Order No.

Effective range Maximum travel
Lo (mm)

length L1 (mm)

Overall
length
L2 (mm)

Distance to the
center point
EX(1111)]

Mounting
pitch
Ls (mm)

Mounting
pitch
Ls (mm)

Mounting
pitch
P (mm)

559-500-C13 | ABS AT13(J3(A)-100-S 100 120 2
559-502-[13 | ABS AT13[J3(A)-200-S 200 220 325 162.5 375 250 125 2
559-504-C13 | ABS AT13(J3(A)-300-S 300 320 425 2125 375 350 175 2
559-506-C13 | ABS AT13[J3(A)-400-S 400 420 525 262.5 62.5 400 200 2
559-508-[13 | ABS AT13[J3(A)-500-S 500 520 625 3125 62.5 500 125 4
559-509-C13 | ABS AT13(J3(A)-600-S 600 620 725 362.5 62.5 600 150 4
559-510-C13 | ABS AT13[J3(A)-700-S 700 720 825 412.5 62.5 700 175 4
559-512-[13 | ABS AT13[J3(A)-800-S 800 820 925 462.5 62.5 800 200 4
559-513-C13 | ABS AT13(J3(A)-900-S 900 920 1025 512.5 62.5 900 150 6
559-514-013 | ABS AT13[J3(A)-1000-S 1000 1020 1125 562.5 375 1050 175 6
559-515-[13 | ABS AT13[J3(A)-1100-S 1100 1120 1225 6125 87.5 1050 175 6
559-516-[13 | ABS AT13[3(A)-1200-S 1200 1220 1325 616.5 62.5 1200 200 6
559-517-013 | ABS AT13[J3(A)-1300-S 1300 1320 1425 712.5 1125 1200 150 8
559-518-[13 | ABS AT13[J3(A)-1400-S 1400 1420 1525 762.5 62.5 1400 175 8
559-519-[13 | ABS AT13[3(A)-1500-S 1500 1520 1625 812.5 1125 1400 175 8
559-520-[13 | ABS AT13[J3(A)-1600-S 1600 1620 1725 862.5 62.5 1600 200 8
559-521-[13 | ABS AT13[3(A)-1800-S 1800 1820 1925 962.5 87.5 1750 175 10
559-522-[13 | ABS AT13[J3(A)-2000-S 2000 2020 2125 1062.5 62.5 2000 200 10
559-523-[13 | ABS AT13[J3(A)-2200-S 2200 2220 2325 1162.5 112.5 2100 175 12

A numeral for symbol [ in each Order No. and Model No. indicates the following.
0: Supports Mitutoyo ENSIS high-speed serial interface
3: Supports Mitsubishi Electric Corporation (MDS-D/MDS-DH Series), high-speed serial interface
4: Supports Mitsubishi Electric Corporation (MELSERVO MR-J4 Series), high-speed serial interface

5: Supports FANUC CORPORATION, high-speed serial interface

8: Supports Yaskawa Electric Corporation, high-speed serial interface
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Resolution: 0.01 ym

Overall  Distance tothe Mounting  Mounting  Mounting
length center point pitch pitch pitch
L2 (mm) L3 (mm) La (mm) Ls (mm) P (mm)

Order No. Effective range Maximum travel

Lo (mm) length L1 (mm)

559-500-C14 | ABS AT13[J4(A)-100-S 100 120 225 1125 37.5 150 75 2
559-502-[14 | ABS AT13[J4(A)-200-S 200 220 325 162.5 37.5 250 125 2
559-504-[14 | ABS AT13[J4(A)-300-S 300 320 425 212.5 37.5 350 175 2
559-506-C14 | ABS AT13[J4(A)-400-S 400 420 525 262.5 62.5 400 200 2
559-508-[14 | ABS AT13[J4(A)-500-S 500 520 625 312.5 62.5 500 125 4
559-509-[14 | ABS AT13J4(A)-600-S 600 620 725 362.5 62.5 600 150 4
559-510-C14 | ABS AT13[J4(A)-700-S 700 720 825 412.5 62.5 700 175 4
559-512-[14 | ABS AT13[J4(A)-800-S 800 820 925 462.5 62.5 800 200 4
559-513-014 | ABS AT13[J4(A)-900-S 900 920 1025 512.5 62.5 900 150 6
559-514-014 | ABS AT13[J4(A)-1000-S 1000 1020 1125 562.5 375 1050 175 6
559-515-014 | ABS AT13[J4(A)-1100-S 1100 1120 1225 612.5 87.5 1050 175 6
559-516-014 | ABS AT13[04(A)-1200-S 1200 1220 1325 616.5 62.5 1200 200 6
559-517-0J4 | ABS AT13[J4(A)-1300-S 1300 1320 1425 712.5 112.5 1200 150 8
559-518-014 | ABS AT13[4(A)-1400-S 1400 1420 1525 762.5 62.5 1400 175 8
559-519-014 | ABS AT13[34(A)-1500-S 1500 1520 1625 812.5 1125 1400 175 8
559-520-[14 | ABS AT13[J4(A)-1600-S 1600 1620 1725 862.5 62.5 1600 200 8
559-521-014 | ABS AT13[J4(A)-1800-S 1800 1820 1925 962.5 87.5 1750 175 10
559-522-014 | ABS AT13[J4(A)-2000-S 2000 2020 2125 1062.5 62.5 2000 200 10
559-523-[14 | ABS AT13[J4(A)-2200-S 2200 2220 2325 1162.5 1125 2100 175 12

Resolution: 0.001 ym

Overall Distance to the Mounting Mounting  Mounting
length center point pitch pitch pitch
L2 (mm) L3 (mm) Ls (mm) Ls (mm) P (mm)

Order No. Effective range Maximum travel

Lo (mm) length L1 (mm)

559-500-C17 | ABS AT13[J7(A)-100-S 100 120 225 1125 375 150 75 2
559-502-[17 | ABS AT13[J7(A)-200-S 200 220 325 162.5 37.5 250 125 2
559-504-C17 | ABS AT13[J7(A)-300-S 300 320 425 212.5 375 350 175 2
559-506-C17 | ABS AT13[J7(A)-400-S 400 420 525 262.5 62.5 400 200 2
559-508-C17 | ABS AT13[J7(A)-500-S 500 520 625 312.5 62.5 500 125 4
559-509-C17 | ABS AT13[J7(A)-600-S 600 620 725 362.5 62.5 600 150 4
559-510-C17 | ABS AT13[J7(A)-700-S 700 720 825 4125 62.5 700 175 4
559-512-017 | ABS AT13[J7(A)-800-S 800 820 925 462.5 62.5 800 200 4
559-513-017 | ABS AT13[J7(A)-900-S 900 920 1025 5125 62.5 900 150 6
559-514-017 | ABS AT13[17(A)-1000-S 1000 1020 1125 562.5 37.5 1050 175 6
559-515-017 | ABS AT13[37(A)-1100-S 1100 1120 1225 612.5 87.5 1050 175 6
559-516-C17 | ABS AT13[7(A)-1200-S 1200 1220 1325 616.5 62.5 1200 200 6
559-517-017 | ABS AT13[07(A)-1300-S 1300 1320 1425 712.5 1125 1200 150 8
559-518-017 | ABS AT13[07(A)-1400-S 1400 1420 1525 762.5 62.5 1400 175 8
559-519-017 | ABS AT13[17(A)-1500-S 1500 1520 1625 812.5 112.5 1400 175 8
559-520-(17 | ABS AT13[07(A)-1600-S 1600 1620 1725 862.5 62.5 1600 200 8
559-521-0J7 | ABS AT13[37(A)-1800-S 1800 1820 1925 962.5 87.5 1750 175 10
559-522-[17 | ABS AT13[17(A)-2000-S 2000 2020 2125 1062.5 62.5 2000 200 10
559-523-017 | ABS AT13[07(A)-2200-S 2200 2220 2325 1162.5 1125 2100 175 12

A numeral for symbol [ in each Order No. and Model No. indicates the following.
0: Supports Mitutoyo ENSIS high-speed serial interface
3: Supports Mitsubishi Electric Corporation (MDS-D/MDS-DH Series), high-speed serial interface
4: Supports Mitsubishi Electric Corporation (MELSERVO MR-J4 Series), high-speed serial interface
5: Supports FANUC CORPORATION, high-speed serial interface
8: Supports Yaskawa Electric Corporation, high-speed serial interface
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ABS AT1300 Series

ABS AT1300-H Series

©.

o5
in
é%/
87
g
il
06 ]

3 2 3
35 L. 3.5
8 Ls:03 8
4.4 through hole 4.4 through hole
24 Lusos Hex-socket head screw Hex-socket head screw
M4x16 (Spring washer) M4x10 (Spring washer)
" Air purge Et‘e%u;?ﬁ";y)omon Ls:02 Le:02 Le:02
e I Eastical Elesicl
i S astica — i astica
/ (Both directions) 3 P c Rigidly secured portion| E‘:ﬁéﬁ”omon (/lo1]c] secured ;ymmon
] x = ) £ el
© & ! /I ' ' /, /A
" & = N 7 / 7/ ) 2&2
:
4 | = — f f f =
Pt g2 = Misioyo 777AN j v i PSS LT s
&
/ = )
X ey Bl R
gty il 1 A m———
= 6.7 (through hole) @14.4 7.7
5 N C Hex-socket head screw M6x25
1601 || 22 /o1 ]e 66202 2xM6, through hole  97.8 4 (Spring washer)
Hex-socket head screw M4x25
23.6 84

Effective range Lo

Maximum travel length Lt

|
=)

1. G represents the machine guide.
2. Pindicates the mating surface for mounting the aluminum frame.
S indicates the mating surface for mounting the detector head.
3. For the dimensions Lo to Ls, P and in the figure, refer to the Dimensions list.

Resolution: 0.05 pm

Overall Distance to the

Effective range Maximum travel length center point

Order No. Mounting pitch Mounting pitch Mounting pitch

Lo (mm) length L1 (mm) L2 (mm) Ls (mm) L3 (mm) Ls (mm) Ls (mm)

559-524-[13 | ABS AT1313(A)-100-H 100 120 265 124.5 249

559-525-[13 | ABS AT13[J3(A)-150-H 150 170 315 149.5 299 — —
559-526-C13 | ABS AT13[13(A)-200-H 200 220 365 174.5 349 — —
559-527-013 | ABS AT1313(A)-250-H 250 270 415 199.5 399 — —
559-528-[13 | ABS AT13[J3(A)-300-H 300 320 465 224.5 449 — —
559-529-C13 | ABS AT1313(A)-350-H 350 370 515 249.5 499 — —
559-530-C13 | ABS AT1313(A)-400-H 400 420 565 274.5 549 — —
559-531-C13 | ABS AT13[J3(A)-450-H 450 470 615 2995 599 — —
559-532-[13 | ABS AT13[13(A)-500-H 500 520 665 3245 649 — —
559-533-013 | ABS AT1313(A)-600-H 600 620 765 (374.5) 749 204.5 170
559-534-[13 | ABS AT13[J3(A)-700-H 700 720 865 (424.5) 849 224.5 200
559-535-C13 | ABS AT1313(A)-750-H 750 770 915 (449.5) 899 2245 225
559-536-C13 | ABS AT1313(A)-800-H 800 820 965 (474.5) 949 2245 230
559-537-C13 | ABS AT13[J3(A)-900-H 900 920 1065 (524.5) 1049 264.5 260
559-538-C13 | ABS AT13(J3(A)-1000-H 1000 1020 1165 (574.5) 1149 284.5 290

A numeral for symbol [ in each Order No. and Model No. indicates the following.
0: Supports Mitutoyo ENSIS high-speed serial interface
3: Supports Mitsubishi Electric Corporation (MDS-D/MDS-DH Series), high-speed serial interface
4: Supports Mitsubishi Electric Corporation (MELSERVO MR-J4 Series), high-speed serial interface
5: Supports FANUC CORPORATION, high- SEeed serial interface
8: Supports Yaskawa Electric Corporation, igh-speed serial interface
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Resolution: 0.01 ym

Overall Distance to the
length  center point
L2 (mm) La (mm)

Mounting pitch Mounting pitch Mounting pitch
L3 (mm) Ls (mm) Ls (mm)

Effective range Maximum travel

Order No. Lo (mm) length L1 (mm)

559-524-014 | ABS AT13[J4(A)-100-H 100 120 265 1245 249 — —
559-525-014 | ABS AT13[4(A)-150-H 150 170 315 149.5 299 — —
559-526-[14 | ABS AT13[J4(A)-200-H 200 220 365 174.5 349 — —
559-527-014 | ABS AT13[J4(A)-250-H 250 270 415 199.5 399 — —
559-528-[14 | ABS AT13[14(A)-300-H 300 320 465 224.5 449 — —
559-529-014 | ABS AT13[J4(A)-350-H 350 370 515 249.5 499 — —
559-530-014 | ABS AT13[J4(A)-400-H 400 420 565 274.5 549 — —
559-531-014 | ABS AT13[14(A)-450-H 450 470 615 299.5 599 — —
559-532-014 | ABS AT13[J4(A)-500-H 500 520 665 324.5 649 — —
559-533-014 | ABS AT13[J4(A)-600-H 600 620 765 (374.5) 749 204.5 170
559-534-014 | ABS AT13[J4(A)-700-H 700 720 865 (424.5) 849 224.5 200
559-535-[14 | ABS AT13[J4(A)-750-H 750 770 915 (449.5) 899 224.5 225
559-536-[14 | ABS AT13[J4(A)-800-H 800 820 965 (474.5) 949 2245 230
559-537-014 | ABS AT13[J4(A)-900-H 900 920 1065 (524.5) 1049 264.5 260
559-538-C14 | ABS AT13LJ4(A)-1000-H 1000 1020 1165 (574.5) 1149 284.5 290

Resolution: 0.001 pm

Overall Distance to the

Order No. Effef}l(vrgr:la)nge I\Ill:r:(;tr;\ulr.? (trl;?n‘ﬁl I!Ze?rgm) ceﬂ?rrn':::)mt Mour;t(lrrrl‘?n;)ntch Mour;t(lrr‘;g S)ltch Moqu;tlrr;l?n itch
559-524-17 | ABS AT130J7(A)-100-H 100 120 265 124.5 249 — —
559-525-17 | ABS AT130J7(A)-150-H 150 170 315 149.5 299 — —
559-526-17 | ABS AT130J7(A)-200-H 200 220 365 174.5 349 — —
559-527-017 | ABS AT130J7(A)-250-H 250 270 415 199.5 399 — —
559-528-17 | ABS AT130J7(A)-300-H 300 320 465 2245 449 — —
559-529-17 | ABS AT130J7(A)-350-H 350 370 515 249.5 499 — —
559-530-CJ7 | ABS AT130J7(A)-400-H 400 420 565 2745 549 — —
559-531-C17 | ABS AT13017(A)-450-H 450 470 615 299.5 599 — —
559-532-C17 | ABS AT130J7(A)-500-H 500 520 665 3245 649 — —
559-533-017 | ABS AT13[07(A)-600-H 600 620 765 (374.5) 749 204.5 170
559-534-17 | ABS AT130J7(A)-700-H 700 720 865 (424.5) 849 2245 200
559-535-017 | ABS AT130J7(A)-750-H 750 710 915 (449.5) 899 2245 225
559-536-C17 | ABS AT13[17(A)-800-H 800 820 965 (474.5) 949 2245 230
559-537-C17 | ABS AT130J7(A)-900-H 900 920 1065 (524.5) 1049 264.5 260
559-538-C17 | ABS AT13CJ7(A)-1000-H 1000 1020 1165 (574.5) 1149 284.5 290

A numeral for symbol CJ in each Order No. and Model No. indicates the following.
0: Supports Mitutoyo ENSIS high-speed serial interface
3: Supports Mitsubishi Electric Corporation (MDS-D/MDS-DH Series), high-speed serial interface
4: Supports Mitsubishi Electric Corporation (MELSERVO MR-J4 Series), high-speed serial interface
5: Supports FANUC CORPORATION, high-sEeed serial interface
8: Supports Yaskawa Electric Corporation,

igh-speed serial interface
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ABS AT1300 Series
ABS AT1300 Signal Check Program

* The ABS AT1300 signal check program can diagnose the scale signal by connecting the ABS AT1300 Series to the conversion
unit connected to a PC with the "ABS AT1300 signal check program" installed.

The ABS AT1300 signal check program allows the PC to execute the following.
1) Confirm and save the scale signal by "Signal Confirmation".
2) Confirm the scale error position by "Position Measurement".
3) Check error history by "Error History Check".

Required items

Item Quantity Details Notes
pC* 1 DOSNV (Windows version) Provided by user
Conversion unit 1 USB-485 (422) DS15P

(System Sacom Industry Corp.)

Connection cable A 1 USB cable Optional
Connection cable B 1 RS-485 cable or RS-422 cable (bundle)
Application software 1 ABS AT1300 Signal Check Program
* This program requires a PC with the following operating environment.

CPU .1 GHz or faster

Memory .1 GB min.

Program size 10 MB

0s - Windows 7 or later

Monitor - 1024x768 or higher is recommended

“Conversion unit, application software” set

Order No. Applicable model Conversion unit Connecting cable B

AT1303A
06AGE490 AT1304A USB-485 DS15P MIT cable (Mitutoyo ENSIS)
AT1307A

AT1343A
06AFY987 AT1344A USB-485 DS15P MEL cable (Mitsubishi Electric Corporation)
AT1347A

AT1343
06AFY988 AT1344 USB-422 DS15P MDS cable (Mitsubishi Electric Corporation)
AT1347

AT1353
06AFY989 AT1354 USB-422 DS15P FANUC cable
AT1357

AT1383A
06AGQ287 AT1384A USB-485 D15P Y/MAT cable (Yasukawa Electric Corporation)
AT1387A

Note: Each manufacture I/F has different Part No., since connection cable B and Conversion unit are different for each I/F.

Connection details

Connection cable A Feedback cable
USB port (USB cable) (to be constructed by the client) Head cable Scale

1157 S o I o IS | \ |
PC (422)DS15P ]_D]' [D ;J

ABS AT1300 Series
Connection cable B
_ (RS-485 cable or RS-422 cable) Detector head

Ground

Note: To prevent the possibility of electric shock the device must be grounded.
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Handling Linear Scales

Mounting scales

1. AT scale mounting position

The scale unit is designed so that it is difficult for
contamination to enter the unit, but determine the mounting
position 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.

Vertical mounting

Coolant, dust, etc

Recommended Do not install Possible to install like this
mounting direction  like this

Coolant, dust, etc.

Horizontal mounting Perpendicular mounting

Coolant, dust, etc

Note: When using the device
in an environment with
coolant or cutting ol

mist. do not mount the Possible to install Do not install
device in the vertical like this lie this
direction.

2. Mounting the AT scale unit

As shown in the following figure, use dial gages or similar

devices close to the two effective range marks to check and

adjust their parallelism with the machine guideway.

Effective range

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.

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

S
Up and down

directions

Dial gauge

Front and back

%ions
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Handling Linear Scales

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.

o 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.

the Mitutoyo logo can be read
Detector head

a G indicates the
W machine guideway Main scale

is the reference surface

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 as a means of improving the environmental resistance (resistance to coolant and dust ingress) of
assembly-type linear scales. Provide piping to either of the two M5 screw holes situated on both sides of the scale unit to enable compressed air delivery.
Note 1: AT211 (multipoint fixed), ABS AT1300 and ABS AT1100 Series are standard equipped with the air supply connector.

This air supply method is an auxiliary measure. The orientation of air supply piping is a matter of importance. Observe the piping orientation described in the

manual to implement piping. After the air supply has been started, the air filter must be replaced periodically depending on the degree of contamination of
the air source to be used. If a contaminated filter continues to be used this will allow contamination of the scale unit, resulting in failure.

1. Air quality specifications

ISO 85731-1 Class 1.4.1 or equivalent Maximum particle diameter (um) | 0.1
Minimum-pressure dew point (°C) | +3
Oil concentration (mg/m?°) 0.01

2. Air flow rate 10 to 20 Umin (per axis)

A This flow rate should be maintained to the degree that air leaks out slightly past the dustproof rubber.

2.1 Using the Mitutoyo-spec fixed reducer (fixed reducer diameter: g0.9)
Adjust air pressure so that the air flow rate becomes 10 to 20 L/min (per axis).
(TIP) When air pressure is 0.1 MPa for one axis, the airflow rate will be approx. 12.7 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.

3. Air Supply Unit

[For a typical linear scale]
Be sure to use dry compressed air through an air dryer and a main line air filter

CKD Corporation air supply unit

without directly supplying air from the compressor. Replace each filter element Air dryer and main ine ai filter @
every year. Mount the fixed reducer on the scale side. m 3 g %"} 5)
O Y % L, =
Compressor sidel t----) | | Scale side
Optional configuration Optional configuration
[For ABS AT1100 Series] . , , CKD Corporation air supply unit
The ABS AT1100 Series does not need an air dryer and a high-performance oil
mist filter. Main line air filter @
Be sure to use dry compressed air through a main line air filter without directl m @ ,L‘ ©)
At an ? ! ENANEIPAN —
supplying air from the compressor. | <o—=<— —r
Compressor side | oo | | Scale side

Optional configuration Optional configuration
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Specifications of Air Supply Unit for AT Scale

Part No.
Configuration element Specifications Order No. Maker’'s model No.
(Mitutoyo) (Maker name)
o Used fluid: Compressed air - ® Maximum allowable working pressure: 1.0 MPa F1000-8-W
(1) |Air filter * Guaranteed safe pressure: 1.5 MPa ¢ Maximum particle diameter (filterability): 5 um — (CKD)
¢ Secondary oil concentration: —
o Used fluid: Compressed air ¢ Maximum allowable working pressure: 1.0 MPa
* Guaranteed withstanding pressure: 1.5 MPa M1000-8-W
(2) | Oil mist filter * Maximum particle diameter (filterability): 0.3 ym — (CKD)
* Secondary oil concentration: 0.01 mg/m? or less
* Element replacement: Every year (6000 hours) or upon pressure drop of 0.1 MPa
* Used fluid: Compressed air ® Maximum allowable working pressure: 1.0 MPa
() |High-performance oil mist filter ¢ Guaranteed safe pressure: 1.5 MPa ¢ Maximum particle diameter (filterability): 0.01 pm o MX1000-8-W
9n-p * Secondary oil concentration: 0.001 mg/m? or less (CKD)
* Element replacement: Every year (6000 hours) or upon pressure drop of 0.1 MPa
o Used fluid: Compressed air ¢ Maximum allowable working pressure: 1.0 MPa RA-050-L
(4) |Regulator * Guaranteed withstanding pressure: 1.5 MPa e Settable pressure range: 0.1 to 0.7 MPa — (CKD)
* Banned-oil processing type
L
(5) | Fived reducer o Flow rate at pressure of 0.1 MPa: Approx. 12.7 Umin (Pisco cu;trto)mma €
* Flow rate at pressure of 0.2 MPa: Approx. 19 L/min (per axis) p
1SO -8573-1 Class 1.4.1 or equivalent
* Maximum particle diameter (filterability): 0.01 um
* Minimum pressure dew point: —
(1) |Air unit * Qil concentration (oil mist concentration): 0.001 mg/m?
to  [((1) Air filter + (2) Ol mist filter + or less 06ACJ154 —

(4) | (3) High-performance oil mist filter + (4) Regulator)

* Pressure: Flow rate at pressure of 0.1 MPa: 12.7 L/min
(per axis)

o Maximum air flow rate: 75 L/min

* Replacement cycle of each filter element: Yearly

Air Unit Dimensions

Unit: mm
‘
s \
= |
a ‘
I L -
18) 1196 1 \
(58) 40 Alir unit mounting hole x 4 (M5 screw used)
| - s
S|
2
TN 88
s g
< =
out

60
Maintenance space: 60 mm or more)
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4. Connection Method

Be sure to use dry compressed air through an air dryer and
amain line air filter without directly supplying air from the
COMPIEsSor.

Also, mount the fixed reducer on the scale side.

A

Arrangement for supplying air to scales on 2 axes:

One air supply unit allows connection of scales on up to 5 / it e /, : :

axes. Air unit 0.1 MPa Accessory set for 2 axes (Option: 06ACJ162)

Accessory sets for 2 axes and 3 axes are available. The (06ACI154)

combination of these 2 sets allows a maximum 4 or 5 axes to Arangement for supplying ai to scales on 3 axes:

be connected. @6 air tubes 20 m in length are supplied with } 1 _ — . 17&
each accessory set. JE] ﬁgg B

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.

/ Output pressure

Air unit 0.1 MFa

(06ACJ154) 46 tube

Accessory set for 3 axes (Optional: 06ACJ163)

5. Air Supply Unit Configuration and Maintenance Parts

Order No. Name/Packaged items Remarks
06ACJ154 Air unit (Appendix (1) to (4)) )

06ACJ162 Accessory set for 2 axes/Fixed reducer: 2 pcs., @6 urethane tube: 20 m, T-joint (2 pcs., one is a spare) Optl(:;tarlaiccc);s)sory
06ACJ163 Accessory set for 3 axes/Fixed reducer: 3 pcs., @6 urethane tube: 20 m, T-joint (3 pcs., one is a spare)

06ACJ155 Fixed reducer/PC6-M5M-0.9 or equivalent (Appendix (5))

06ACJ159* Air filter element (CKD)/F1000-ELEMENT-ASSY (for the first step) Maintenance parts
06ACJ160* Mist separator element (CKD)/M1000-MANTLE-ASSY (for the second step) (extra-cost)
06ACJ161* Micro-mist separator element (CKD)/MX1000-MANTLE-ASSY (for the third step)

* Replace the elements of 06ACJ159, 06ACJ160 and 06ACJ161 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 Coupling rod

and the machine guideway are absorbed, and normal operation is assured. Also, the simple and O é é
highly rigid structure provides superior durability. Coupling spring

{ ]

Slider (sensor)

—

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 5. Adoption of specially formed urethane rubber lip with
(Mitutoyo's proprietary technology) reinforcing wire
The thrust part (see the following figure) pushes aside the rubber seal like a Resistance to oil and dust has been improved.
ship's keel pushes aside water. Note: Can be specially ordered for the AT113 and AT211.
—= Without wire
—— With wire
4
=3 B — Wire
g ]
é 2
5
I~ Rubber lip shape
12 5 10 20 30 (Days)

Elongation of dustproof rubber against coolant exposure

6. Maintenance of the dustproof rubber

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

715 mm max.
N \“ _t
|
/ 77— Detector head ‘/

Soak cloth, paper, or other similar material in silicone grease, and
Dustproof rubber then apply to the entire length of the contacting area.
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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 Test method B
A Tensile strength: Approx. TN 6 ©

Approx. 90° o o

Movable cable % Fixed cable

_ Onehalf
sliding distance
500 mm

Test conditions

Bend radius: R = 40 mm
Speed: 2 m/s

Test conditions

Bend angle: +90° b
Test speed: 30 times per minute

Arc length :
(For the number of bends, A, B, A, C, and then A represents one bend.) 80 mm Travel distance: 1000 mm
Bend radius: R = 50 mm
Evaluation standard value: 3000000 times
(No breaks in the signal wires or shield) Scales Test method Signal cable*! test result
AT100 Series A 3 million times
AT211 A
ST36 B
ST700 Series B 40 million times or more
ST1300 Series B
:::;gg 2:;22 : 30 million times or more*?

*1 Also including the head cable
*2 Testing still ongoing as of July 2020

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 100 mm or more.
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Technical Information

Alarm functions

1. Detection of detector disconnection and short-circuit errors

Disconnection of and short circuits to 0 V 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.

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.

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.
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C Alarm detection functions available with each product )

A ons o A oida signal outp p 00 4) A ons o q gnal outp p
|
F PSU-200 T IF
Alarm function Alarm function
Detected inside the scale Detected inside the PSU Detected inside the I/F
i Disconnection ' Disconnection or short
Input signal | Detection of ) g
Scale error | Over-speed s oo o s_hm it Over-speed Input signal error circuit in signal cable
Scale code insignal cable Scale code

AT113 Yes ST36 Yes Yes Yes
PSU-200 Yes Yes Yes Yes STA6-EZA Yes Yes Yes
PSU-250 Series Yes Yes Yes Yes

(2) Alarm functions on the AT scales (square wave signal output type) (5) Alarm functions on the absolute scales

] ]
L F L F
Alarm function Alarm function
Detected inside the detector head (inside the I/F on the AT212) Detected inside the I/F
Over-speed Input signal error Input signal | Detector
Scale code Scale error | Over-speed eror | circuit error CPU error
AT211 Yes Yes Scale code
ABS ST700 Series Yes Yes Yes Yes Yes
ABS ST1300 Series Yes Yes Yes Yes Yes
ABS AT1300 Series Yes Yes Yes Yes Yes
ABS AT1100 Series Yes Yes Yes Yes Yes

(3) Alarm functions on the ST scales (sinusoidal signal output type) + PSU-200

]
- PSU
Alarm function
Detected inside the scale Detected inside the PSU

Input signal | Detection of | Disconnection

Over-speed ircui
Scale error p error scale errars | O short ircuit

in signal cable
Scale code
ST36A Yes
PSU-200 Yes Yes Yes Yes

PSU-250 Series Yes Yes Yes Yes
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Technical Information

Explanation of terms

Linear scale accuracy

1) Linear scale indication accuracy
As shown in Figure 1, the accuracy of a linear scale is determined by comparing the positional value indicated by the linear scale with the reference value from a
laser length measuring machine at regular intervals using the accuracy inspection system. 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
machine counter PC

an

Digital counter

Interferometer Cube corner

Laser source \_Optical axis of laser beam Fixture
\ Scale unit

T il
[P Mowbletable

[ [ 1 ]

N v

[ —

[Figure 1] Linear scale accuracy inspection device, overview

The accuracy (error) at each measured point is determined according to the following formula.

Error = reference value indicated by the laser length measuring machine - Corresponding value indicated
by the linear 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 (@ + 3L) pym. Here, L is the effective range (in mm) and a and B are coefficients that are set on
each model.
For example, for a linear scale with an accuracy standard value of (3 + 3L/1000) ym and an effective range L of 1000 mm, 'a" is 6 um.

(2) Note the size of the range between the maximum error and minimum error as 'za/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 20
um, readings can be performed with a resolution of 1 pm.

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

This refers to a communication channel in which digital data is transmitted sequentially 1 bit 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 10 Mbps, 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 (4 wire) and half duplex communication (2 wire)

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 (4 wire) Half duplex communication (2 wire)
Scale Servo amplifier Scale Servo amplifier
Transmission|-«««++«««+++ »(Reception » w
Transmission Transmission
oLl PR 0
and reception| and reception|
Reception|«------------- Transmission
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High-Quality Linear Encoder Through Integrated Production

The Utsunomiya Operations Kiyohara Plant 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 Plant 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

Topsoil

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 Plant 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 General Incorporated
Foundation in 2005.

Linear Scale Traceability System Chart

Linear Scales from Mitutoyo are traceable to national standards

National standard \ Secondary standard .
] ]
1 1
1 . X 1
National Metrology Institute of Japan/  + ~Mitutoyo Metrological Standards Mitutoyo Metrological Standards Mitutoyo Utsunomiya '
National Institute of Advanced *' Callbratlon Section h el Gee e h Gl o @artier ! . -
Industrial Science (CSS Accredited Cal. Lab. No. 0067) (JCSS Accredited Cal. Lab. No. 0067) (JCSS Accredited Cal. Lab. No.0031) Linear Scale
and Technology (NMIJ/AIST) Frequency Standard Oscilator 633 nm lodine Stabilized He-Ne Laser 633 nm Stabilized He-Ne Laser . G |
The atomic clock synchronized to UTC (As a standard of optical frequency comb) nstrumental

error)

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

Linear Scales

AT Series - Reference

AT Series - Reference
Various NC machine tools

Dicing saw positioning High-precision fully closed loop control

Workpiece
Sliding table /—éL Cutting blade
=20

Semiconductor fabrication equipment

ST Series - Reference
Lithography equipment Electronic component mounting equipment

Scanning stage positioning High-speed, high-precision mounting of electronic components

ST Series - Reference

ST Series - Reference ST Series - Reference
Electron microscope FPD inspection equipment
Mask observation, circuit pattern measurement, defect inspection, etc. Defect inspection and repair position determination

Linear scales

7-58
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Detection Principle

C Detection principle of the transmission optical scale(Assembly Type Linear Scale) )

) Glass scale
' Collimator lens [
Scale gratings _ . N . Light-emitting diode Light-receiving device
(20 ym graduation pitch) Light-receiving device {LED) (Photodiode array)

(Photodiode array)

20pm
| 7

2-phase sinusoidal signals

— Interpolation circuit

JE D S

—»‘ [~——nResolution

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 optical 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 20 um 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.

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

Light-emitting diode
(LED)

Light-receiving device
(Photodiode array)

The separate type optical 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 optical 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.
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Detection principle of electromagnetic induction scale (ABS ST700, ABS AT1100) )

Basic operation principle of
— electromagnetic induction system—

Coil A / \ 1 A

Coil B

[Figure 1] Electromagnetic induction system
encoder principle

When a current (I1) that changes over time is passed through coil A, a magnetic flux is created in the
vicinity of coil A.

This causes an inductive current (12) to flow in coil B, in a direction that cancels out the magnetic field.

Magnetic permeability between coils is largely identical in air, water, or oil.

Electromagnetic induction type sensor has excellent water resistance and ol resistance.
P

Voltage (\/)1

:

H Displace-

Detecting coil ! ment Sensor Displacement magnitude
1

f ‘ )
secton Multi-track design allows

bxdtercol Scale coil configuration of absolute encoder

[Figure 2] Detection principle of electromagnetic
induction scale

Electromagnetic induction is a phenomenon that occurs, for
example, when two coils are arranged facing each other, as
shown in Figure 1, and a time-varying current (1) is passed
through coil A. This will cause an induced current (12) to flow
in coil B, in a direction that cancels out the magnetic field.
The electromagnetic induction type linear scale uses this
phenomenon to convert a displacement magnitude into

an electrical signal. The operational principle of the sensor
section is shown in Figure 2. A number of scale coils are
arranged with precise spacing on the main scale. The
moveable sensor section that detects displacement carries
an exciter coil and a corresponding detector coil. A current is
sent through the exciter coil, thereby creating a magnetic flux
that induces a current in the facing scale coil. The magnetic
flux created in turn by that current induces a current in

the facing detector coil. The degree of inductive coupling
between the coils changes according to the displacement
magnitude of the sensor section, allowing a sinusoidal signal
with a cycle that corresponds to the pitch of the scale coils to
be obtained.

By using an electrical circuit that performs interpolation
(division) of this sinusoidal signal, displacement can be
measured with fine resolution.
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Detection Principle

(Two-sided Telecentric Optical System Principle (ABS ST1300, ABS AT1300) )

Linear encoder equipped with two-sided telecentric optical system imaging

Light-receiving device

Light-receiving device ‘ i

Light source + o Two-sided telecentric optical
Two-sided telecentric optical # 1 system
system '7 Z

Lo

i - S scale

Wide imaging range

Deep focal depth

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 mounting variation, etc.).
¢ The wide imaging range = Extends allowance for contamination, slight damage, etc. on the scale.
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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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Mitutoyo Corporation

Our products are classified as regulated items under Japanese Foreign Exchange and Foreign Trade Law. 20-1 Sakado 1-Chome
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 Takatsu-ku, Kawasaki-shi,

available for that product may be affected. If you have any questions, please consult your local Mitutoyo sales office.

Kanagawa 213-8533, Japan

Note: Product illustrations are without obligation. Product descriptions, in particular any and all technical 3
specifications, are only binding when explicitly agreed upon. T+81 (0)44.813-8230
MITUTOYO and MiCAT are either registered trademarks or trademarks of Mitutoyo Corp. in Japan and/or other countries/regions. F+81 (0)44 813-8231

Other product, company and brand names mentioned herein are for identification purposes only and may be the ) }
trademarks of their respective holders. https:/Awww.mitutoyo.co.jp

2306(1)X-(AK)X(JP2) , Made in Japan
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