LASERSCALE

AERER L —¥0O-41) I 3—4/Self-calibrating Laser Rotary Encoder

SET-HD100

BHOEFW2ZZ, $003L5T80E T,
CTHHONIZ, Z OB E & 29 i < 72 20,

TREHICERL T, ZORREMEE B Bilin< 220,

Bl 5 72%13, BRIV DI TEVETOT, LFREL T EZ X0,
Read all the instructions in the manual carefully before use and strictly follow them.

Keep the manual for future references.

L —4% X4 — )L /LASERSCALE
EdKEHBAZE / Instruction Manual



[For U.S.A. and Canadal]

THIS CLASS A DIGITAL DEVICE COMPLIES WITH PART15

OF THE FCC RULES AND THE CANADIAN ICES-003.

OPERATION IS SUBJECT TO THE FOLLOWING TWO

CONDITIONS.

(1) THIS DEVICE MAY NOT CAUSE HARMFUL
INTERFERENCE, AND

(2) THIS DEVICE MUST ACCEPT ANY INTERFERENCE
RECEIVED, INCLUDING INTERFERENCE THAT

MAY CAUSE UNDERSIGNED OPERATION.

CET APPAREIL NUMERIQUE DE LA CLASSE A
EST CONFORME A LA NORME NMB-003 DU CANADA.

CDRH regulations: DHHS 21 CFR

This product complies with CDRH (Center for Devices
and Radiological Health) regulations concerning laser
products.

Products sold within the U.S. must comply with this
standard.

[For EU and EFTA countries]

CE Notice

Marking by the symbol CE indicates compliance with the
EMC directive of the European Community. This marking
shows conformity to the following technical standards.

EN 61000-6-4 :
"Limits and methods of measurement of radio
disturbance characteristics of industrial, scientific and
medical (ISM) radio-frequency equipment"

EN 61000-6-2:
"Electromagnetic compatibility (EMC) - Part 6-2 :
Generic standards - Immunity for industrial
environments"”

For DC power-driven products to meet EN 61000-6-2, the
following operational conditions must be satisfied.
Cable length for input power source : 2 m or less

EN 60825-1:
Safety of laser products - Part 1: Equipment classification,
requirements and user's guide.
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Warning

When using this device with equipment governed by
Machine Directives EN 60204-1, measures should be
taken to ensure conformance with those directives.

Warnung

Wenn dieses Gerat mit Ausriistungsteilen verwendet
wird, die von den Maschinenrichtlinien EN 60204-1
geregelt werden, miissen MaBnahmen ergriffen werden,
um eine Ubereinstimmung mit diesen Normen zu
gewadbhrleisten.
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THIS CLASS A DIGITAL DEVICE COMPLIES WITH PART15 OF THE FCC
RULES AND THE CANADIAN ICES-003. - — Y
‘ C A U T I O N 'OPERATION IS SUBJECT TO THE FOLLOWING TWO CONDITIONS WARNING INVISIBLE LASER RADIATION g = *FI*E v #j‘:
(1) THIS DEVICE MAY NOT CAUSE HARMFUL INTERFERENCE, AND
\ STATIC SENS'T'VE AREA (2) THIS DEVICE MUST ACCEPT ANY INTERFERENCE RECEIVED, B .
‘k INCLUDING INTERFERENCE THAT MAY CAUSE UNDESIRED OPERATION AVOID EXPOSURE TO BEAM E—LOBREHITBZE
CETAPPA RE | L NUMERIQUE DE L A CLASSE A EST CONFORME A LA NORME 5 —H RS
NME-003 DU CANADA, CLASS 3B LASER PRODUCT 752 3BL—YHE
CAUTION e e
WAVELENGTH  :790nm R 7900m
DO NOT OPEN THIS PANEL MAXIMUM OUTPUT : Smw BAHT © Smw

CERTIFICATION CLASS 3B: LASER PRODUCT

PRODUCT COMPLIES WITH 552 38 L—FHG

DHHS RULES 21 CFR

SUBCHAPTER J APPLICABLE AT NISBLELSERRATITON AV
DATE OF MANUFACTURE. PEAK POWER 5mv.
Manufactured: WAVELENGTH  790nm
( M O n t h Y e a r ) CLASS TIb LASER PRODUCT
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Safety Precautions

Magnescale Co., Ltd. products are designed in full consideration of safety. However, improper
handling during operation or installation is dangerous and may lead to fire, electric shock or other
accidents resulting in serious injury or death. In addition, these actions may also worsen machine
performance.

Therefore, be sure to observe the following safety precautions in order to prevent these types of
accidents, and to read these “Safety Precautions” before operating, installing, maintaining, inspecting,
repairing or otherwise working on this unit.

Warning indication meanings

The following indications are used throughout this manual, and their contents should be understood
before reading the text.

/\ Warning

Failure to observe these precautions may lead to fire, electric shock or other accidents resulting in
serious injury or death.

/\ Caution

Failure to observe these precautions may lead to electric shock or other accidents resulting in injury
or damage to surrounding objects.

Symbols requiring attention

AN A A A AN L

CAUTION

FIRE ELECTRICAL FINGER JAM LASER BEAM  STATIC ELECTRICITY

SHOCK SENSITIVE AREA

Symbols prohibiting actions

®

DO NOT
DISASSEMBLE

Symbols specifying actions

e

UNPLUGGING

SET-HD100
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Warning

Do not use with other than the specified power voltage.
Do not use this system with other than the specified supply voltage.

Be sure to connect the ground.
Connect the ground terminal with a ground wire.

Do not disassemble.
Do not disassemble or modify the product.

Cut off the sources of drive power before working on the
device.

Be sure to always cut off the power supply or other sources of drive
power before proceeding with the work.

Do not install with wet hands.
Do not perform installation work with wet hands.

> B 0 kP

Do not look into the laser emission areas.

This device is a class 3B (DHHS: Illb) laser product using
semiconductor lasers with a wavelength of 790 nm that is inside the
visible range. The maximum output of the laser is 5 mW. The laser
beams emitted from the head unit interior are hazardous to the
human body.

Never look into the laser emission areas of the head unit while the
power is on, as light may leak. Also do not emit the lasers before
installation.

This product complies with the following standards.

International standards
This product complies with safety standards including
EN60825-1.

Japanese Industrial Standards: JIS C 6802
This product complies with the safety standards for laser products.

CDRH regulations: DHHS 21 CFR
This product complies with CDRH (Center for Devices and
Radiological Health) regulations concerning laser products.
Products sold within the U.S. must comply with this standard.

(2) &)

Failure to observe
these precautions
may result in fire or
electric shock.

Failure to observe
this precaution
may result in fire
or injury.

Failure to observe
this precaution
may result in fire
or accident.

Failure to observe
this precaution
may result in
electric shock.

Failure to observe
this precaution
may result in
injury.

SET-HD100



/\ Caution

Failure to observe
» this precaution

may result in

electric shock.

Ensure work safety.
Be sure to check the machine conditions to ensure work safety
before working on the machine.

Take care not to catch your fingers.

When turning on the power supply or other sources of drive power »
to operate the machine, take care not to catch your fingers in

peripheral machines and devices.

Failure to observe
this precaution may
result in injury.

Failure to
Take measures to prevent static electricity. observe this
A Be sure to take thorough measures to prevent static electricity » precaution may
‘ % \ from affecting the product. If sufficient measures are not taken, the result in damage
internal semiconductors may be damaged. to peripheral
equipment.

SET-HD100 (E) (3)



Safety Label Locations

Head unit front side

Caution Labels

O]

A CAUTION
m STATIC SENSITIVE AREA

CAUTION
DO NOT OPEN THIS PANEL

@

CERTIFICATION
PRODUCT COMPLIES WITH
DHHS RULES 21 CFR
SUBCHAPTER J APPLICABLE AT
DATE OF MANUFACTURE.

Manufactured:

(Month Year)

@

LASERSCALE

SET-HD100

Rotary Encoder System
S/N ¥xxesxs
Magnescale Co., Ltd.

MADE IN JAPAN

(4) e)

Head unit back side

Carry case

@

s

e\

@

THIS CLASS A DIGITAL DEVICE COMPLIES WITH PART15 OF THE FCC
RULES AND THE CANADIAN ICES-003.
OPERATION IS SUBJECT TO THE FOLLOWING TWO CONDITIONS
(1) THIS DEVICE MAY NOT CAUSE HARMFUL INTERFERENCE, AND
(2) THIS DEVICE MUST ACCEPT ANY INTERFERENCE RECEIVED,

INCLUDING INTERFERENCE THAT MAY CAUSE UNDESIRED OPERATION.
CET APPA R E| L NUMERIQUE DE L A CLASSE A EST CONFORME A LA NORME
NMB-003 DU CANADA. C 1

®

CLASS 3B: LASER PRODUCT

95 A38: L—HRG

4 AVOID EXPOSURE 4
INVISIBLE LASER_RADIATION IS
EMITTED FROM THIS APERTURE.

® o

®

WARNING INVISIBLE LASER RADIATION | E&RARL — K

E-LOWBREBTZ &
77X 3B L—HRR

AVOID EXPOSURE TO BEAM
CLASS 3B LASER PRODUCT

EN60825-1 JIS C 6802
WAVE LENGTH :790nm R £ 790nm
MAXIMUM OUTPUT : 5mW B|AHSD  5SmW

INVISIBLE LASER RATIOTION-AVOID
DIRECT EXPOSURE TO BEAM
PEAK POWER Smv.
WAVELENGTH  790nm

CLASS Ib LASER PRODUCT

®

LASERSCALE
BD350

SIN sxxxxs

DC+24V

Magnescale Co., Ltd.
MADE IN JAPAN L ]
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Operating Precautions

 This product is a class 3B (DHHS: IIIb) laser product using a semiconductor laser with a wavelength of 790 nm (5 mW or
less). Users and manufacturers must follow relevant safety standards. Safety measures that comply with class 3B must be
taken in order to use this product.

* Do notlook directly into the laser emission areas of the head unit while the power is on. This product uses a semiconductor
laser (wavelength: 790 nm). The emitted laser beams are hazardous to the human body.

* Never connect or disconnect the connection cable connectors while the power is on. Doing so may cause the sensor light
source to malfunction.

o Take care not to touch the connector pins of the head unit. Doing so may cause malfunction.

¢ Do not pull at the cable forcibly or bend it excessively. {Bending radius (inside) Static: 50 mm or more, non-operating}

 The functions and performance of this system are not guaranteed when used with other than the head unit, scale unit and
interpolator unit combination provided when shipped from the factory, even if the other devices are the same products.
Always use the provided combination. The combination can be checked by the serial number of each unit. (See section 9
“Dimensions” for the serial number label locations.)

* Use the SET-HD100 approximately 30 minutes after power is supplied to the unit, when the temperature of the head unit
reaches a stable state.

o Perform self-calibration regularly when a factor arises that may affect accuracy, such as a change in ambient temperature.

o The SET-HD100 is a precision measuring instrument. Handle it with extreme care to avoid applying excessive shocks. For
transport, be sure to pack it in the same way as it was packed at the time of purchase. Also, be sure to always attach the
protective caps to the connectors.

Notes on installation

Take careful note of the following points when installing the system to prevent noise, electromagnetic interference or other

adverse effects from other equipment.

* Do not pass the connection cable together with the power line in one duct.

* Provide power from a low-noise power supply.

* Be sure to separate the system by at least 0.5 meters from sources of high voltage, large currents and large power relays.

* Do not use the cable connecting the head unit and the interpolator unit in a location where it may be repeatedly subjected
to a bending force (cable bear, etc.).

¢ Establish a reliable connection between the head/interpolator units and a ground. If the ground connection is unstable,
proper performance may not be achieved.

* Inthe event that a large potential difference occurs between the head unit mount, interpolator unit mount, and the frame
ground of a connected device, the product may not operate properly due to current flowing to the product frame and the
cable shield. Take measures such as connecting a ground to each device such as shown in the figure below.

Frame GND
connection Head unit Interpolator unit
established

by instaIIation\ﬁ I - |
Connected device Power supply

Frame GND J_ J_ ;Ground terminal 1

¢ Wear an antistatic wristband when working to prevent electrostatic damage.
¢ When installing the head unit, scale unit and other parts, control the tightening torque using a torque wrench.
Uneven or excessive tightening torque may cause the output to drop or result in drift.
[The recommended tightening torque values are as follows]
M6 screw : 1.0 N-m +0.1 N-m (head unit)
M4 screw : 0.6 N-m +0.06 N-m (scale unit)
M4 screw : approximately 0.3 to 0.4 N-m (when attaching the scale unit case)
o Use this product in an environment with an ambient temperature of +10°C to +30°C (no condensation).
Do not install it in a location that is exposed to direct sunlight or warm air or near sources of heat such as motors. This
could adversely affect the accuracy.
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 If using a water-soluble cutting fluid or other fluid, ensure that there is adequate protection so that it does not adhere to
the scale unit.

* Never place objects on top of the installed scale unit, rest your elbows or feet on the scale unit, or otherwise apply
excessive force to the scale unit.

* Do not drop or bump the product. Excessive impact, stress or other force may result in malfunction.

Notes on storage

e When not using this product, store it in a low-humidity environment.
Storing or otherwise leaving the product in a location subject to condensation or with high temperatures or high humidity
may cause the optical parts to deteriorate and might cause malfunction. Particular care should be taken when storing or
leaving the product in a clean room, as condensation can easily occur when clean room power supply is stopped. Attach
the protective caps to the connectors for transport. Also, be sure to always keep the product dry such as sealing it in a
container with silica gel.

Treatment for export

 This product corresponds to an angle measurement device under Japanese Export Trade Control Order, Appended Table
1: List Control Items, Section 2 (12)2, Ministerial Order Article 1-17. Be sure to check the relevant laws and regulations
and obtain proper authorization before exporting the product. Note that this Instruction Manual and the calibiration
certificate are subject to the same handling restrictions as the product.

General Precautions

When using Magnescale Co., Ltd. products, observe the following general precautions along with those given specifically in

this manual to ensure proper use of the products.

* Before and during operations, be sure to check that our products function properly.

* Provide adequate safety measures to prevent damages in case our products should develop malfunctions.

» Use outside indicated specifications or purposes and modification of our products will void any warranty of the functions
and performance as specified of our products.

e When using our products in combination with other equipment, the functions and performance as noted in this manual
may not be attained, depending upon operating environmental conditions. Make full study of the compatibility in
advance.

In no event will Magnescale Co., Ltd. be liable for any damages, including any lost profits, third-party claims, or other harm
arising out of the use of this product.

(6) (E) SET-HD100



SET-HD100

Contents

1. Overview 1
08 BRI 6V o T L Ut () SO OE U U PP 1
1-2. MaAIn FEATUTES ..ottt ettt 1
1-3. Product CONfIgUIation ........ccumuiuiiimiiniieiiiiniicisicsssssesssssssssssssssacens 1
1-4.  SUPPHEA OIS ....vuriierereeeeniceennieeenseeeeenseiesense e sese s sssnseneeas 2
2. Names and Functions of Parts.. 3
2-1. Head Unbuucccecieieieeiiccceieieieiees s sesess s st ss s ssssssssssssssssssssssssssans 3
2-2. SCALE UNEuuiieiiiieieieieiicccsiee ettt ess s ss et s s s s s ssssssssssesesessasassssns

2-3.  Interpolator Unit
2-3-1.  Front Panel

2-3-2. Rear Panel ... 5
. Installation and Connections 6

3-1.  Installation........oe,

3-1-1.  Items to be Prepared

3-1-2.  Installation WOrk FLOW ......ccccveneireeineineneneinereeneineiseenneeeesensesseensesene

3-1-3.  Example of Installation Procedure
3-2. CONNECHONS ...covrvirircrinicrs st saen

3-2-1.  Items to be Prepared......cocevcrinecininincinirccnnccsceeeee e

3-2-2.  Connection Procedure ........cueureeeercireeeineireeencireeeeseeseneesenneneesesnenes
4. Operation 1
4-1. Measurement when Performing Self-calibration .........ccccocvevevcnencncincncncrncnnce. 11
4-2. Measurement Using the Previous Self-calibration Value Data...........ccccccceuc. 12
5. Storingin the Carry Case 13
6. Maintenance and Regular Calibration 17
61 CleANING ..ttt tsese bbbt bbb bbbttt eene 17
6-2.  Regular Calibration........cccccueiieiimniinciiccccs s 17
7. Trouble Information . 18

(E) i



ii (E)

8.

8-1.
8-2.

8-3.
8-4.
8-5.
8-6.

9.

9-1.
9-2.

Specifications 19
System SPECIICAtIONS .....vucureueerreeeieireieecireieiet et ses et sese et seseesetseseesetsenes 19

Installation Error Range and Environmental and Rotational Accuracy
Conditions .......cccecuveveernennnns

Head Unit Specifications
Scale Unit Specifications
Interpolator Unit Specifications
Connection cable........ s

Dimensions... 22
Head Unit and Scale Unit........coooveuieeieeieeeeeeeeeeeeeeeeeeeereseeeese oo nesenns 22
Interpolator Unit

SET-HD100



1. Overview

1-1. Introduction

This product is a self-calibrating angular calibration system that can guarantee accuracy by use of multiple
sensors to compensate an installation error.

This product uses dedicated software to output the acquired data. Download this software LS-ARC and the
software operating instructions from the Magnescale website.

1-2. Main Features

High angular accuracy and resolution

An original algorithm developed by Magnescale achieves accuracy of +0.2" (arcsec) around the entire
circumference (360°), and ensures that accuracy at all points at the maximum resolution of 1.9 x 10™"
(arcsec).

Traceability of accuracy
Evaluation is performed using the angle national primary standard of the National Institute of Advanced

Industrial Science and Technology (AIST).

Flexible installation attitude
The non-contact type system reduces the effect of installation on accuracy, for easy installation.

Easy installation
Self-calibration reduces the dependence of accuracy on installation and enables easy adjustment.

General-purpose interface
A USB output is available, so data can be loaded to and used on a computer.

Handy calibration kit
The system can be stored in a dedicated carry case for easy carrying.

1-3. Product Configuration

Power supply input DC20to 24V, 5t0 8 A
(AC adapter sold separately)

Axis alignment jig \

Head unit

Compatible output cable
(The customer should procure a USB cable
separately.)

Scale unit

Connector Interpolator unit

Connection cable

SET-HD100
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1-4. Supplied Items

¢ When removing the product from the carry case, first remove the connection cable stored in the lid to
prevent the carry case from tipping over due to the weight of the lid.

* Take care not to lose the covers, case or screws attached to the scale unit and head unit, as they are
reused when storing the product.

 Take care not to lose the carry case cushion, as it is reused when storing the product.

Supplied item Qty.
Scale unit BE300

Head unit BH300
Interpolator unit BD350
Connection cable CS03-05

Axis alignment jig

Scale unit case set (with cover)

Head unit cover set (2 covers)

Connector cover

Carry case

Measurement software download guide

Calibiration certificate

Inspection data (reference)

— = = = === =] =] =] =] ==

This Instruction Manual

SET-HD100
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2. Names and Functions of Parts

2-1. Head Unit

@ Laser emission position

Laser emission position 9 Output connector

(@ Laser emission position
The laser beams are emitted from here.

The laser beams are hazardous to the human body. Never look into the laser emission areas while the
power is on. Also do not turn on the power before installation.

(2@ Output connector
This outputs the signal of each sensor to the interpolator unit.
Connect the supplied connection cable.
Be sure to always turn off the power before connecting or disconnecting the connection cable. If the
cable is connected or disconnected while the power is on, the sensor light source may be damaged.

2-2. Scale Unit

<Mounting surface> <Scale surface>

Reference point mark

Scale base

@ Reference point mark
The reference point of the scale is set here.
When this mark passes below the reference point detection sensor of the head unit, the reference point
signal is detected.
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2-3. Interpolator Unit

2-3-1. Front Panel

BD350

ssssss

USB connector
@ Status indicators
é
88

88" 99 9fg — (3) Monitor connector
— (MONITOR)
of 17 @ Head unit input connector
( ; (ENCODER IN)
u_ua- -&l_)?-
(!} SELF CAL switch

O]

USB connector
The interpolator unit self-calibrates the sensor signals output by the head unit and calculates the
angular data in real time. The angular data is then output to a computer from this connector in the
specified format.
Connect to the computer using a USB cable (USB 2.0 Type B). (The customer should procure the USB
cable separately.)

(@ Status indicators
These indicate the status of the interpolator unit and the input data.

Indicator Color Status

POWER Off Power supply off
Lights up green Power supply normal

STATUS Lights up green Normal
Lights up or blinksred  Error

CONFIG Lights up green Startup normal

MODE Off Power supply off, before reference point detection
Lights up green Measurement mode (normal operation)
Blinks up green Calibration mode
Lights up orange Reference point detected, applying compensation value

SENSOR 1 to 6 Lights up green Sensor normal
Lights up red Level alarm : Sensor signal level low

Speed alarm: Sensor speed exceeded
(Real-time display)

All the LEDs light up orange for several seconds after the power is turned on.

®

@

4 ()

Monitor connector (MONITOR)
This is a dedicated connector for service work.

Head unit input connector (ENCODER IN)
This inputs the sensor signals output by the head unit.
Connect the supplied connection cable.

Be sure to always turn off the power before connecting or disconnecting the connection cable. If the
cable is connected or disconnected while the power is on, the sensor light source may be damaged.

SELF CAL switch
Open the transparent cover and press this switch to start self-calibration.

SET-HD100



2-3-2. Rear Panel

o o —@ POWER switch

o @——@ Fuse
@@

U e |7
L Power supply connector

Ground terminal

1 POWER switch
This turns the interpolator unit power on and off.
* Finish all the connections before turning on the power. (See section 3-2 “Connections.”)
* Be sure to always turn off the power before connecting or disconnecting the connection cable. If the
cable is connected or disconnected while the power is on, the sensor light source may be damaged.

@ Fuse
This fuse is used to prevent overcurrent.
* Be sure to always use the specified fuse*. (*: Rated voltage 250 V, rated current 15 A)
* Be sure to always turn off the power before replacing the fuse.

(® Power supply connector
This supplies external power.
Connect the AC adaptor (sold separately) or DC +24 V power supply.

Connector : D-sub 9-pin plug with screw Pin Signal
lock 24V

Input power supply: 5 A (Max. 8 A) +24V
+24V
+24 'V
NC

GND
GND
GND
GND

Inrush current : 14 A or less

O |0 [N [N |V [ W[N]~

(@ Ground terminal
This ground terminal is the same potential as the frame and the ground side of the signal line.
When installing the interpolator unit, connect this terminal and the connected machine with a
ground wire.
Establish a reliable connection between the interpolator unit and ground. If the ground connection is
unstable, proper performance may not be achieved.
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3. Installation and Connections

* Be sure to always install and use the product in an environment within the specified temperature range.

* Cooling fans are provided on both sides of the interpolator unit. Do not block the air outlets in order
to prevent the interior of the interpolator unit from overheating. Also, separate both sides of the
interpolator unit by at least 50 mm from other objects.

¢ The functions and performance of this product are not guaranteed when used with other than the head
unit, scale unit and interpolator unit combination provided when shipped from the factory, even if
the other devices are the same products. Always use the provided combination. The combination can
be checked by the serial number of each unit. (See section 9 “Dimensions” for the serial number label
locations.)

3-1. Installation
3-1-1. Items to be Prepared

¢ Scale unit (supplied)

* Head unit (supplied)

* Scale unit mounting screws (See section 8 “Specifications” and section 9 “Dimensions.”)
* Head unit mounting screws (See section 8 “Specifications” and section 9 “Dimensions.”)
¢ Torque wrench

* Dial test indicator, microscope (approximately x100 to x1000), etc.

3-1-2. Installation Work Flow

Check the parallelism between the scale unit mounting surface and rotational surface.

\

Check the clearance between the scale unit mounting surface and the head unit mounting surface.

i

Temporarily mount the scale unit.

\

Adjust the eccentricity of the scale unit.

'

Mount the scale unit.

\

Temporarily mount the head unit.

'

Axes alignment of the head unit and scale unit.

\

Mount the head unit.

6 (E)
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3-1-3. Example of Installation Procedure

The installation method differs according to the machines used by the customer and the machine
installation conditions, etc. An example of an installation procedure is described below.

Checks and Adjustments before Installation
Be sure to always check the mounting surfaces before installation.

1 Check the scale unit mounting surface
Check the parallelism between the scale unit mounting surface and rotational surface while rotating
the rotating part of the machine.
<Examples of check methods>
 Setadial test indicator against the scale unit mounting surface and measure.
 Set an optical parallel on the scale unit mounting surface and measure with an auto-collimator.

Dial test indicator

Scale unit mounting surface

2 Adjust the head unit mounting surface
Adjust the clearance between the scale unit mounting surface and the head unit mounting surface.
<Specifications>
Distance :1.503 £0.02 mm
Parallelism : +1'
<Example of check method>
+ Use gauges or other tools and measure the distance between the two surfaces at multiple points.

<Example of installation using the head unit lower reference surface>

Scale unit mounting surface Gauge

\ Head unit mounting surface

Head unit mounting base

!

Rotating part

SET-HD100
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Installation

1

8 (E)

Temporarily mount the scale unit

Set the scale unit on the mounting surface of the rotating part, check the installation position with the
supplied axis alignment jig, and then semi-tighten the four screws.

* Use the screws that were attached to the scale unit case, or screws procured by the customer.

Screw
Screw

Scale unit

Rotating part

Adjust the eccentricity of the scale unit.
Rotate the rotating part and adjust the eccentricity of the temporarily mounted scale unit while
checking the eccentricity accuracy. Adjust by such as pressing lightly on the side of the scale unit base,
taking care not to damage the machine.
<Specification>
Eccentricity accuracy : When checking with a dial test indicator or other mechanical reference (inner
diameter part)
:0£0.005 mm
When using a microscope and checking with the line references recorded on
the scale scanning surface
:0+0.010 mm
<Examples of check methods>
¢ Use a dial test indicator or other tool and measure the deviation of the reference surface (inner
diameter part) of the scale unit base.

* Use a microscope and measure the concentric circles on the scale scanning surface.

Microscope
(approximately x100 to x1000)

,
/

Press lightly on the side

Dial test indicator Concentric circle pattern within
scale increments

. Line width: 2 um
Scale unit

Rotating part

Rotational axis of rotating part

of the scale unit base.
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3 Mount the scale unit
While maintaining the eccentricity adjustment performed in Step 2, fully tighten the screws semi-
tightened in Step 1.
<Specification>
Tightening torque: 0.6 £0.06 N-m

* When the reproducibility is insufficient, warping may have occurred due to tightening. After tightening the screws, it is
recommended to loosen and then retighten the screws in the order that the screws were tightened.

4 Temporarily mount the head unit
Set the head unit on the head unit mounting surface with the screw holes aligned, and semi-tighten
the screws. Use screws procured by the customer.

<When mounting using the head unit upper reference surface> <When mounting using the head unit lower reference surface>

Head unit mounting base 1 Screw x 4

Screw X 4 g E
b \<§ \E Head unit
]

Head unit
mounting base

Head unit

5 Axesalignment of the head unit and scale unit
Insert the supplied axis alignment jig to the inner diameter parts of the head unit and scale unit.
Adjust position of head unit so that center axis of head unit get into alignment with center axis of scale
unit.

* Take care not to damage the inner diameter part of the scale unit when inserting the axis alignment
jig.

¢ When mounting the scale unit and head unit facing sideways, take care so that the head unit or
other items do not fall when working in the temporarily mounted condition.

SET-HD100
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6 Mount the head unit
Fully tighten the screws semi-tightened in Step 4. Do not change position of head unit from position
adjusted in Step 5.
<Specification>
Tightening torque: 1.0 £0.1 N'-m

After fully tightening the screws, pull out the axis alignment jig.

This completes the installation.

3-2. Connections

* Be sure to always turn off the power before connecting or disconnecting the connection cable. If the
cable is connected or disconnected while the power is on, the sensor light source may be damaged.
* Make sure the connections after scale unit and head unit installations are complete.

3-2-1. Items to be Prepared
* Connection cable (supplied)
e DC +24 V power supply or AC adaptor BP-24 (sold separately)

o USB cable: USB2.0 Type B (The customer should procure the USB cable separately.)

3-2-2. Connection Procedure

1 Connect the head unit and interpolator unit
Check that the power is off, and connect the head unit and interpolator unit with the supplied
connection cable. Securely tighten the screws of the connection cable connectors so that the connectors

do not come loose during measurement.

2 Connect with the power supply
Connect the DC power cable to the interpolator unit.

3 Connect with the computer
Connect the USB cable.

This completes the connections.

10 (E)
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4. Operation

Self-calibration is performed to guarantee the measurement angle. Performing self-calibration enables
compensation of measurement error due to scale unit and head unit installation. Perform self-calibration
after mounting the scale unit and head unit to the rotating stage. Also, perform self-calibration regularly
when a factor arises that may affect accuracy, such as a change in ambient temperature.

The calibration value data is saved even if the power is turned off. When the power is turned on and
reference point detection is performed, the saved calibration value data can be automatically read and
applied to compensate the measurement angle.

o Check that the installation and connection work is complete before turning on the power.

Operation Flow

Turn on the power.

'

Check the LEDs.

'

Perform reference point detection.

¥ (When reference point detection is performed, the initial or previous calibration value data is read.)

Perform calibration. * Only when performing self-calibration

4-1. Measurement when Performing Self-calibration

1 Turn on the power
Set the POWER switch on the rear panel of the interpolator unit to ON. Power will be supplied to the
system.

2 Check the LEDs
Check that the POWER, STATUS, CONFIG and SENSOR (1 to 6) LEDs on the front panel of the
interpolator unit light up green.
All the LEDs light up orange immediately after the power is turned on. After that, the STATUS LED
turns off before lighting up green.

3 Perform reference point detection
Rotate the rotating stage at a speed of 1 to 10 min™ for two full revolutions or more in the clockwise
direction. (See section 9 “Dimensions” for the clockwise direction.)
When the reference point is detected, the MODE LED lights up orange and then changes to lighted up
green.
If the rotating stage is rotated in the counter-clockwise direction (the direction opposite the clockwise
direction), the reference point will not be detected. Be sure to check that the MODE LED changes to
lighted up orange.

Reference

When the reference point detection operation is performed, the initial or previous calibration value
data is read, and that data can be used to output automatically compensated angular data.

SET-HD100

® 1



4 Pperform calibration
Press the SELF CAL switch.
Rotate the rotating stage at a speed of 1 to 10 min™ for five full revolutions or more in the clockwise
direction. (See section 9 “Dimensions” for the clockwise direction.)
The MODE LED changes to blink green. The angular data is loaded and the calibration value data is
calculated.

5 Check that calibration is complete
Rotate the rotating stage at a speed of 1 to 10 min™ for five full rotations or more in the clockwise
direction. (See section 9 “Dimensions” for the clockwise direction.)
Check the self-calibration results with the MODE LED.

LED Self-calibration results

MODE LED lights up green  Self-calibration was successful.
The correct angle compensation value is applied and measurement is possible.

STATUS LED lights up red  Self-calibration failed.
The self-calibration value data prior to pressing the SELF CAL switch will be
applied. Check the installation condition, etc. and perform the procedure again
from Step 1. Be sure to always turn off the power before changing the installation
condition, etc.

If all the LEDs light up green, measurement can be performed.

4-2. Measurement Using the Previous Self-calibration Value Data

When there are no changes in the installation or environmental conditions and the accuracy prior to
calibration is also unchanged, measurement can be performed using the previous calibration value data.
To achieve reliable accuracy, however, it is recommended to perform self-calibration before use.

To perform measurement using the previous calibration value data, perform Steps 1 to 3 of section 4-1
“Measurement when Performing Self-calibration.”

When the reference point detection operation is performed, the previous calibration value data is read, and
that data can be used to output automatically compensated angular data.
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5. Storing in the Carry Case

* Store the product in the same condition as when shipped from the factory.

¢ Store the interpolator unit with the front panel facing the inside.

 Secure the scale unit to the case with screws. Use a tightening torque of around 0.3 to 0.4 N-m. If the
screws are too loose or too tight, the scale unit may come loose during transport or the case may be
damaged.

* Be sure to always secure the product using the carry case cushion and bands to prevent scratches or
other damage.

* Lock the lid of the carry case securely after storing the product.

Storage Procedure

Interpolator unit

\

Scale unit (Place in the black case, secure with screws, and attach the white cover.)

'

Head unit (Attach the white covers to the top and bottom, and attach the connector cover.)

'
Axis alignment jig (Place in the packing bag.)

i

Connection cable (Carry case lid side)
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3. Store the head unit

Cushion

Head unit cover

N 1. Store the interpolator

Head unit g Connector cover .
unit

(BH300)

Interpolator unit
(BD350)

2. Store the scale unit
Cushion/©

o
‘ ° Rear panel

Scale unit cover

Set screws \:

—

Scale unit =
(BE300) @

Scale unit case

D)

il

Carry case

14 (E)
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axis alignment jig

4, store the

(]
v
©
v
>
-
=
©
v

i

Packing bag

it

W.,

nection cable

5. Store the con

\
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6. Secure with the bands

7. Close and lock the lid

Storage complete

SET-HD100
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6. Maintenance and Regular Calibration

Perform the following maintenance to maintain the functions and performance of the system.

6-1. Cleaning

Scale unit
Condition Remedial action
The scale is dirty. Wipe it clean using gauze moistened with ethanol.

Be sure to wipe off the oil and dust from the surface thoroughly.

Moisture is present on the scale surface. ~ Wipe it dry using a soft cloth.

6-2. Regular Calibration

It is recommended to perform regular calibration once per year.
Contact our service department regarding regular calibration.
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7. Trouble Information

Check the following items and take the proper remedial actions when the status indicators of the

interpolator unit indicate an error or an alarm.

Symptom Cause Remedial action
The STATUS indicator lights  Self-calibration failed. See section 3-1 “Installation” and
up or blinks red. section 4-1 “Measurement when

Performing Self-calibration,” and
perform installation again.

A SENSOR (1 to 6) indicator
lights up red.

A level alarm or speed alarm has
occurred.

In case of a level alarm:
The sensor signal level has dropped.

(D Dropped due to dirtiness

(2 The installation position may not
satisfy the tolerance range.

In case of a speed alarm:
The maximum rotary response speed
was exceeded.

See section 6-1 “Cleaning” and clean
the scale unit.

See section 3-1 “Installation” and
section 8-2 “Installation Error Range
and Environmental and Rotational
Accuracy Conditions,” and check the
installation position.

Use at the maximum rotary response
speed or less.

The POWER indicator is off.

The power is not turned on.

Check that power supply (+24 V) is
input. Check whether the fuse has
melted.

If performing the above actions does not resolve the trouble, contact our service department.

18 (E)

SET-HD100



8. Specifications

8-1. System Specifications

Item Specification Notes
Detecting radius 41.723 mm
Maximum rotary response | 10 min™ 10 min? = 10 rpm

speed

Number of source signals

2%0(1,048,576) / revolution

Source signal resolution

1.236" arcsec

Accuracy +0.2 arcsec Guaranteed only when performing the operations described in
section 4 “Operation” within the range of conditions described
in section 8-2 “Installation Error Range and Environmental and
Rotational Accuracy Conditions™.

Reference point position One point

Reference point detection
direction

One direction (clockwise)
(The reference point is not

detected when rotated in the

Check section 9 “Dimensions” for the clockwise direction.
The counter-clockwise direction is the direction opposite the
clockwise direction.

counter-clockwise direction.)

Reference point accuracy

+20" arcsec (at 20°C)

Including the reproducibility when detecting the reference point.

Output format

USB output

Number of interpolations

219 (1024) / revolution

Number of output divisions

230(1,073,741,824) / revolution

Output resolution

0.0012 arcsec

8-2. Installation Error Range and Environmental and Rotational Accuracy
Conditions

Item

Notes

Co-axiality of scale
and rotational axis

Install using the reference surface of the scale unit inner
diameter part as the reference, or use a microscope and
install using the lines recorded on the scale surface as
the reference. See section 3-1-3 “Example of Installation
Procedure” for details of the lines recorded on the scale
surface.

Parallelism between scale mounting surface and

rotational axis

Including installation tolerance and fluctuation during
rotational movement.

Parallelism between scale unit and head unit

Including installation tolerance and fluctuation during
rotational movement. See section 9 “Dimensions” for
details.

Co-axiality of
scale unit and head
unit

Installation using the supplied axis alignment jig is
possible. See section 9 “Dimensions” for the reference
surface and other details.

Specification
When using a mechanical | 0+0.005 mm
reference to check the
scale unit inner diameter
part
When using a microscope | 0 £0.010 mm
and checking with the
line references recorded
on the scale surface
0+1'
0£0.050 mm
Head unit inner diameter | 0+0.020 mm
reference
Head unit outer diameter | 0+0.010 mm

reference

Installation using an external reference is possible. See
section 9 “Dimensions” for the reference surface and
other details.

Distance between scale and head reference

surface

1.503 £0.020 mm

Including installation tolerance and fluctuation during
rotational movement.

Eccentricity of stage

Less than 0.010 mm

Accuracy guarantee temperature range

20 +0.5°C

Head unit and scale unit only

Rotational accuracy during self-calibration

1 to 10 min!

Calibration may not be possible if the rotational
accuracy during self-calibration is low.

Tightening torque
during installation

Head unit (M6)

1.0 £0.1 N-m

Scale unit (M4)

0.6 £0.06 N-m

Control with a torque wrench. Uneven or excessive
tightening torque may reduce the accuracy or cause
damage.

SET-HD100

() 19



8-3. Head Unit Specifications

Item

Specification

Notes

Detection system

Diffraction grating scanning
system

Light source

Semiconductor laser x 6

5 mW or less per sensor, wavelength:
790 nm

Number of sensor

6 sensors per unit

Radiation power

EN60825 : class 3B

JIS : class 3B
DHHS  :classIIIb
Power consumption 3 W or less

Operating temperature
range

+10°C to +30°C (no condensation)

See section 8-2 “Installation Error Range
and Environmental and Rotational
Accuracy Conditions” for the accuracy
guarantee temperature range.

Storage temperature range

0°C to +50°C (no condensation)

Mass

3.8 kgorless

Main materials

SUS303 (frame)
Aluminum (connector)

8-4. Scale Unit Specifications

Item Specification Notes

Unit accuracy (reference) +15” Excluding eccentricity
Mass 300 g or less

Material (scale) Glass

Material (base) SUS303

Operating temperature
range

+10°C to +30°C (no condensation)

See section 8-2 “Installation Error Range
and Environmental and Rotational
Accuracy Conditions” for the accuracy
guarantee temperature range.

Storage temperature range

0°C to +50°C (no condensation)
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8-5. Interpolator Unit Specifications

Item Specification Notes

Operating  temperature | +10°C to +30°C No condensation
range

Storage temperaturerange | 0°C to +50°C No condensation
Main materials (chassis) SUS304, etc.

Mass 5 kg or less

Number of sensor input

6 sensors (analog)

The output data from the USB is the angular
data which has been calibrated by 6-sensors.

Total number of 236 Simultaneous 6-sensors interpolation
interpolation (internal)

Number of output bits 2% Output from USB

Calibration Self-calibration According to Magnescale calibration method

Level error

0.4 Vp-p or less

Speed error 11.4 min™ 11.4 min' = 11.4 rpm

Power supply voltage DC20to24V Use a DC stabilized power supply or the AC
Ripple 150 mV or less adaptor BP-24 (sold separately).

Current 5A (Max. 8 A)

Fuse Rated voltage : 250 V

Rated current: 15 A

8-6. Connection cable

Item Specification
Connector Honda Tsushin Kogyo PCR-E68FA+ (both ends)
Cable length 5m

SET-HD100
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9. Dimensions

9-1.

Head Unit and Scale Unit

The following items are noted in this dimensional diagram.

* Relative mounting positions of the head unit and scale unit

¢ Definition of rotational direction

» Reference position for reference point detection

As shown by the arrows in the diagram, the direction with the scale unit rotating in the counter-clockwise

direction as viewed from the scale unit side is the clockwise direction.

<Head unit front side>

¢3 H7 (+00.010)

Reference point detection sensor
mounting position (reference)
The reference point signal is detected

4-M6 Depth 10 - 110 > when the reference point mark of the
(90° gradient) - 86 - scale unit passes approximately directly
7y — m_ below this hole.
4 x $6.6 hole - = <Scale unit front side>
| (90° gradient) [ Serito. | 4-94.5 hole
‘.‘,_,' & F,if;f;,ni_ (EQUALLY SPACED)
- 9 ;9 dtamp and |3b?|P7°5'}@ P ¢8 countersunk depth 4
/
170 4-M4
' i PR~ (EQUALLY SPACED)
!
\ ‘
040 H7 (+g.025) ‘
|
See the followi |
ee the following page.
- owing page _ _ _ -— $100
5 .
- ' 940 H7 (0| 3
2gv 0 Scale center B N
E o ©
= %E - $180 h7 (.o00) - I ( reference hole)
|3 | vy -
£ ‘ A i ; ; ! Cross section
‘ $ | © Q| o A-A
(. g | =
2 Y ]
° £ £ [} g
b~ © © (0]
58, Zes 325 3% |1 s§
o988 gEY 829 - § 35
© U= «\ v A 9 [ O S
L3 885 885 T o
I v g |
© £
v S
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<Scale unit back side>

Unit: mm
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9-2. Interpolator Unit
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The material contained in this manual consists of
information that is the property of Magnescale Co., Ltd.
and is intended solely for use by the purchasers of the
equipment described in this manual.

Magnescale Co., Ltd. expressly prohibits the duplication
of any portion of this manual or the use thereof for any
purpose other than the operation or maintenance of the
equipment described in this manual without the express
written permission of Magnescale Co., Ltd.

Le matériel contenu dans ce manuel consiste en
informations qui sont la propriété de Magnescale Co., Ltd.
et sont destinées exclusivement a l'usage des acquéreurs
de I'équipement décrit dans ce manuel.

Magnescale Co., Ltd. interdit formellement la copie de
quelque partie que ce soit de ce manuel ou son emploi
pour tout autre but que des opérations ou entretiens
de I'équipement a moins d'une permission écrite de
Magnescale Co., Ltd.

Die in dieser Anleitung enthaltenen Informationen
sind Eigentum von Magnescale Co., Ltd. und sind
ausschlieBlich fir den Gebrauch durch den Kéufer der in
dieser Anleitung beschriebenen Ausriistung bestimmt.
Magnescale Co., Ltd. untersagt ausdriicklich die
Vervielfdltigung jeglicher Teile dieser Anleitung oder
den Gebrauch derselben fiir irgendeinen anderen Zweck
als die Bedienung oder Wartung der in dieser Anleitung
beschriebenen Ausristung ohne ausdriickliche
schriftliche Erlaubnis von Magnescale Co., Ltd.
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