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Approvals

Approvals
EU Directives
Integration Standards Emissions EN-61000-6-4:2007/A1:2011
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MEO8UEO01-2410

General information PM Series Incremental Position Measurement System User Manual

1.1 Revision history

The version of the manual is also indicated on the bottom of the front cover.

MEO8SUEO01-2410_V1.0

Version

Release Date

Release Date Version Applicable Product Revision Contents
PM series
incremental position
Oct. 30™, 2024 1.0 First edition.
measurement
system
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1.2 About this manual

This manual aims to assist users to operate PM series incremental position measurement system. The
content of this manual contains introduction, sizing, installation, troubleshooting, maintenance, waste
disposal and appendix. Before using the product, please carefully read through this manual, and follow
the general precautions and safety instruction to ensure normal operation of the product.

HIWIN MIKROSYSTEM CORP. 1-3
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1.3 General precautions

Before using the product, please carefully read through this manual. HIWIN MIKROSYSTEM is not

responsible for any damage, accident or injury caused by failure in following the installation instructions

and operating instructions stated in this manual.

Before installing or using the product, ensure there is no damage on its appearance. If any damage
is found after inspection, please contact HIWIN MIKROSYSTEM or local dealers.

Carefully read through the specification noted on the product label or technical document, and check
if the product is used with the power supply specified in the product requirement. Install the product
in accordance with the specification and instructions stated in this manual. HIWIN MIKROSYSTEM
is not responsible for any damage, accident or injury caused by the usage of incorrect power supply.
Do not subject the product to shock or place it in risky locations. HIWIN MIKROSYSTEM is not
responsible for any damage, accident or injury caused by improper usage.

Do not disassemble or modify the product on your own. The design of the product has been verified
by structural calculation, simulation analysis and actual testing. HIWIN MIKROSYSTEM is not
responsible for any damage, accident or injury caused by disassembly or modification done by users
without authorization.

Avoid using magnetic tools, screws, magnetic storage devices, or precision instruments to contact
the scale. HIWIN MIKROSYSTEM is not responsible for any damage, accident or injury caused by
this.

If an error or any abnormal conditions occur in the product, please refer to chapter 9 and follow the
instructions for troubleshooting. The product can only be repaired by qualified technician from HIWIN
MIKROSYSTEM. HIWIN MIKROSYSTEM is not responsible for any damage, accident or injury
caused by human factors.

If the information of registration does not match with your purchasing or if there are any questions
related to the product, please contact the sales representatives of HIWIN MIKROSYSTEM or agents
or dealers.

HIWIN MIKROSYSTEM offers 1-year warranty for the product. The warranty does not cover damage

caused by improper usage (refer to the precautions and instructions stated in this manual) or natural

disaster.

1-4
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1.4 Safety instruction

B Carefully read through this manual before installation, transportation, maintenance, and examination.
Ensure the product is correctly used.

B Carefully read through electromagnetic (EM) information, safety information, and related precautions.

B Safety precautions in this manual are classified into “DANGER,” “WARNING,” and “CAUTION.”

Imminent danger!

Indicates that death or severe personal injury will result if proper precautions are not taken.

Potentially dangerous situation!

Indicates that death or severe personal injury may result if proper precautions are not taken.

/\CAUTION

Potentially dangerous situation!

Indicates that property damage or environmental pollution can result if proper precautions are not taken.

Warning Signs

Warning! “ Q Electrostatic-sensitive device.
Do not scratch the scale with sharp g;‘ Keep magnetic objects away from
objects. Y the scale.

When storing the scale, the radius
Do not band the scale.

should not be smaller than 50 mm.

QP

Mandatory Signs

Ref ' Disconnect before carrying out
efer to user manual!
maintenance or repair.

Wear protective gloves! Wear safety footwear!

=1
@9
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€ Do not use the product in explosive zones.

€ During operation, do not touch any movable parts (e.g., readhead) to avoid bruising,

rubbing, abrasing, and seizing of limbs or clothes.
€ Since the readhead is sensitive to static electricity, please be careful. Without proper ESD
protection, do not touch the cables or the pins of connectors.
€ Do not perform wiring work or disconnect electrical connections when power on.
€  Perform wiring work in power off state only.

€ Check all the cables and plug connections before switching on the device.

/\CAUTION

€ Do not scratch the scale with sharp objects.
€ Keep magnetic objects away from the scale.
€ Do not band the scale.
@ € When storing the scale, the radius should not be smaller than 50 mm.
€ Before installation, check if the readhead has transport damages. Do not install damaged
readhead.
€ Do not apply excessive force to the product.
@ 4 Do not drop the product.
€ Magnetic objects (e.g., screwdriver) cannot be in contact with the scale.
€ Since the scale consists of magnetic substance, keep it away from strong magnetic
| materials and strong magnetic fields during usage and installation to prevent malfunction.
€ Stay at least 5 cm away from the magnetic field strength of 5000 gauss to prevent the

position measurement system from disruption.

1-6 HIWIN MIKROSYSTEM CORP.
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1.5 Copyright

This user manual is protected by copyright. Any reproduction, publication in whole or in part, modification
or abridgement requires the written approval of HIWIN MIKROSYSTEM.

Note:

HIWIN MIKROSYSTEM reserves the right to change the contents of this manual or product specifications without

prior notice.

1.6 Manufacturer information

Table 1.6.1 Manufacturer’s details

Corp. HIWIN MIKROSYSTEM CORP.
No.6, Jingke Central Rd., Taichung Precision Machinery Park, Taichung
Address
40852, Taiwan
Tel. +886-4-23550110
Fax +886-4-23550123
Sales E-mail business@hiwinmikro.tw

Customer Service E-mail | service@hiwinmikro.tw

Website http://www.hiwinmikro.tw

1.7 Product monitoring

Please inform HIWIN MIKROSYSTEM about the following contents:

B Accidental risk assessment.
B Potential source of danger involving person and property.
B Anything in this user manual which is difficult to understand.

HIWIN MIKROSYSTEM CORP. 1-7
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2.1 Overview

This chapter is for the safety of everyone who works with, assembles, installs, operates, maintains or
disassembles position measurement system. Failure to comply with the following information could be
dangerous!

Position measurement system is a magnetic distance measuring system for positioning tasks with linear
movement within an automated system. It is mainly used in linear motors. Position measurement system
may only be used as described for the intended purpose, and it must not be used outdoors or in hazardous
areas where there is a risk of explosions.

Danger due to strong magnetic fields!

2.2 Basic safety notices

Stay vigilant for safety when using the product. Immediately report if there is an emergency.
Users need to maintain a good mental state. Do not use the product without clear consciousness.
Do not run or play in the workspace.

It is necessary to understand chemical related to the product such as alcohol and lubricants. Mark

them on the bottles to prevent accidental ingestion.

B Be sure to configure fire extinguishers and install automatic sprinklers in the operating environment
to avoid fire that causes casualties and property loss.

B |tis strictly forbidden to store flammable substances in the working area, smoking is prohibited in the

place.

2-2 HIWIN MIKROSYSTEM CORP.
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2.3 Reasonably foreseeable misuse

2.3.1 Environment factors

B The product is in contact with magnetic objects.

Danger of serious or fatal injuries!

€ Before and during all assembly, disassembly or repair work, the position measurement system or the
higher-level system must be de-energized and it must be ensured that the mains connection cannot be
re-established by other persons!

€ Position measurement system must not be used in potentially explosive atmospheres.

€ Position measurement system may only be used and operated indoors.

2.3.2 Personal factors

Operation performed by untrained or unauthorized personnel.
Persons who have not fully read and understood this user manual.
Not follow the instructions in this user manual intentionally or carelessly while using the product.

Operate the product without clear consciousness or under the influence of drugs or alcohol.

2.4 Conversions and modifications

B Do not disassemble the product on your own without authorization. If there are any special requests,
please contact HIWIN MIKROSYSTEM.
B Do not tear the product label.

HIWIN MIKROSYSTEM CORP. 2-3
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2.5 Residual risks

If users operate the product with instructions in the user manual, risks can be effectively controlled and
reduced. Please refer to the relevant chapters for risks and warnings of the management and operation.

If users still have doubts about the product after reading the manual, please contact the sales
representatives of HIWIN MIKROSYSTEM, there will be professionals to assist you.

2.6 Personnel requirements

Users must read the product manual carefully, be authorized or have knowledge of the product, and must
be familiar with safety equipment and regulations.
Untrained personnel can cause personal injury, serious damage to the machine or to the product.

B Configuration, adjustment, installation, and maintenance can only be performed by trained staff.
B These professionals must be able to identify the hazards that may be caused by mechanical, electrical,
or electronic equipment.

Professionals are those who are familiar with the safety guidelines of electrical and automation technology

when carrying out configuration tasks, who are able to adjust, ground, and label circuits and
equipment/systems according to safety standards.

2-4 HIWIN MIKROSYSTEM CORP.
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2.7 Protective equipment

2.7.1 Personal protective equipment

Table 2.7.1.1

Personal
Operation Phase Protective Description
Equipment

Wear safety shoes to prevent the risk of the injury caused by the
falling product.

maintenance and

cleanin
9 Wear latex gloves when wiping the product with alcohol.

Transport, @

2.8 Labels on PM series incremental position measurement system

The label affixed on the product and package provides detailed information on product specification.

HIWIN. MIKROSYSTEM |

Product Model —— | ;0461 - PM-10-03-0D-T-10 |

SIN : 510PXXXNNXXXKXX
Input Power ——1 | o wer : DG 5V

Output Signal ———Output: TTL

Signal foomat ——— Signal : Digital

Figure 2.8.1 Shipping label of readhead

Figure 2.8.2 Shipping label of scale

Note:
1.  Before using the product, check if the label matches the specification.
2.  The contents on the shipping label will vary according to the selected specification.

3.  The shipping label of scale will be directly printed on the scale.

HIWIN MIKROSYSTEM CORP. 2-5
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3.1 PM series incremental position measurement system description

PM series incremental position measurement system mainly consists of readhead and scale. The
readhead types are divided into T type, C type and PG type. T type is equipped with LEDs to assist
installation, while C type and PG type can be combined with guideway to greatly save installation space.
Scale belongs to PS08 series, with an accuracy level of 8 um and a maximum length of 30 m. This system
has the characteristics of high accuracy and high repeatability. Besides, it is oil-proof, dust-proof,
waterproof, and quick and easy to assembile.

Table 3.1.1

Product Diagram

T type readhead

PM series C type readhead

PG type readhead \ ;,'v

3-2 HIWIN MIKROSYSTEM CORP.
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3.2 Main components of PM series incremental position
measurement system

This product consists of readhead and scale. The information of technical specifications is as follows.

Readhead

Figure 3.2.1

3.2.1 Technical specifications of scale (PS08 series)

B System specification

Table 3.2.1.1
Feature Technical Data Additional Information
Pole pitch 2mm -
Accuracy 8 ym/m 20°C
Maximum length of scale 30m -
B Mechanical specification
Table 3.2.1.2
Feature Technical Data Additional Information
Scale width 10+0.2 mm -
Scale thickness 1.72+0.1 mm with cover strip
Weight 60 g/m -

HIWIN MIKROSYSTEM CORP. 3-3
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Environmental specification

Table 3.2.1.3

Feature Technical Data Additional Information
Operating temperature -20°C~80°C -
Storage temperature -20°C~80°C -
Relative humidity 0~100% condensation allowed
Expansion coefficient (11£1)x10°9/K -
Interr)ational protection P67
marking

3.2.2 Technical specifications of readhead

B System specification
Table 3.2.2.1
Feature Technical Data Additional Information
2mm Analog
Resolution
1um Digital
Repeatability 1 um unidirectional
L 1 pulse/pole pitch or )
Reference point signal independent reference point
_ _ 15 m/s Analog
Maximum velocity (speed) —
7m/s Digital
Installation gap 0.5+£0.3 mm -
B Electrical specification
Table 3.2.2.2
Feature Technical Data Additional Information
Power supply 5V 5% DC voltage
Current consumption <50 mA -
Voltage drops 7.3 mV/Im -
] SIN/COS 0.6~1.2 Vp-p Analog
Output signal
5V TTL/RS422 Digital
RoHS directive Qualified -
3-4 HIWIN MIKROSYSTEM CORP.
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B Environmental specification

Table 3.2.2.3

Feature Technical Data Additional Information
Operating temperature -25°C~80°C -
Storage temperature -25°C~80°C -
Relative humidity 0~100% condensation allowed
Interr)ational protection P67 IEC60529
marking
Vibration resistance 300 m/s? (50 Hz~2000 Hz) IEC60068-2-6

Shock resistance

1000 m/s? (11 ms)

IEC60068-2-27

Maximum external magnetic

field 5 mT -
EN61000-6-2 -
ECM protection
EN61000-6-4 -

B Mechanical specification

Table 3.2.2.4
Feature Technical Data Additional Information

45%12%14 mm T type
38x22x8.1 mm C type
H20: 43x39x24.4 mm

Size H25: 46.4x39%x29.5 mm
H30: 58x39%35 mm PG type
H35: 68x39x39 mm
H45: 82x39x49 mm
329 T type

Weight 30g C type
115¢ PG type

HIWIN MIKROSYSTEM CORP.
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3.2.3 Specifications of signal

For PM series incremental position measurement system, there are two kinds of signal formats, analog

signal and digital signal.

Analog signal

Digital signal

Amplitude (V)

!
| o = SIN
— C0S
= REF |

/|
y A Vi

=l
\\

L+
<

0.9 ===+~

Amplitude (V)

T—T T T T T I | I
i i i i i i i i i

Angle (degree)

Figure 3.2.3.1

5V TTL/RS422

-1
0 45 90 135 180 225 270 315 360 405 450 495 540 585 630 675 720

T T T T T
I i
| 1 1
| | I
' 1
|

wm= A-Channel
mm B-Channel
mm 7-Channel

(Reference)

0 45 90 135 180 2

Angle (degree)

Figure 3.2.3.2

55 270 315 360 405 450 495 540 565 630 675 720
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3.3 Order code

Select suitable PM series incremental position measurement system based on requirement.

3.3.1 Scale
Table 3.3.1.1 Model explanation of scale
Code 1 2 3 4 - 5 6 7 8 - 9 - |10 | 11 | 12
Example P | S 0 8 - 1 0 0 0 - C - 1 0
1, 2: Scale PS
3, 4: Accuracy 08: £8 ym/m

100: 100 mm
5, 6, 7, 8: Length
3000: 3000 mm (Max)

9: Index (Optional) S: None C: Index
Specified by customer’s requirement
" 10: 10 mm
10, 11, 12: Index position :
800: 800 mm

HIWIN MIKROSYSTEM CORP. 3-7
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3.3.2 Readhead

B T type, C type readhead

Table 3.3.2.1 Model explanation of T type, C type readhead

Code 112 | -13|4)|-|5|6|-]7|8]|-19]|-/[10]11
Example P/ M|-11}]0|-]103|-10|D}|-1]T)|-1110
1, 2: Readhead PM
3, 4: Resolution 00: Pole pitch (Analog) 10: 1 um (Digital)

P5:0.5m

01:1m
5, 6: Cable length

02:2m

25: 25 m (Max)

0: Flying Lead 0: Flying Lead
1: SCSI 20 Pin 1: SCSI 20 Pin
3: D-sub 15 Pin 3: D-sub 15 Pin
7: Connector option 4: 17 Pin Circular Plug (M17) 4: 17 Pin Circular Plug (M17)
6: D-sub VGA 15 Pin 6: D-sub VGA 15 Pin
7: D-sub 9 Pin
8: SCR 10 Pin
A: Analog output and digital index/pole | D: Digital output and digital index/pole
8: Output signal pitch™ pitch™
I: Analog output and one digital index? | E: Digital output and one digital index™

T. T type (with LED)
C: C type

10: Standard

9: Housing

10, 11: Reserved code

Note:
" With PS08-XXXX-S-00.
2 With PS08-XXXX-C-XX.

3-8 HIWIN MIKROSYSTEM CORP.



PM Series Incremental Position Measurement System User Manual

HIWIN. MIKROSYSTEM

MEO8UE01-2410
Product description

B PG type readhead

Table 3.3.2.2 Model explanation of PG type readhead

Code 112 |-|3|4|-|5|6|-|7 -9 -(10| 11| - 12|13
Example PIM|-{|1|]0|-]0|3|-|0|D|-]G|-]12]0]-1]1 0
1, 2: Readhead PM

3, 4: Resolution

00: Pole pitch (Analog)

10: 1 um (Digital)

5, 6: Cable length

P5:0.5m
01:1m
02:2m

25: 25 m (Max)

7: Connector option

0: Flying Lead

1: SCSI 20 Pin

3: D-sub 15 Pin

4: 17 Pin Circular Plug (M17)
6: D-sub VGA 15 Pin

: Flying Lead

: SCSI 20 Pin

: D-sub 15 Pin

: 17 Pin Circular Plug (M17)
: D-sub VGA 15 Pin

: D-sub 9 Pin

8: SCR 10 Pin

N O A W -~ O

8: Output signal

A: Analog output and digital index/pole
pitch™
I: Analog output and one digital index™

D: Digital output and digital index/pole
pitch™
E: Digital output and one digital index™

9: Housing

G: PG type

10, 11: Guideway system

20: H20
25: H25
30: H30
35: H35
45: H45
55: H55

12, 13: Reserved code

10: Standard

Note:
T With PS08-XXXX-S-00.
2 With PS08-XXXX-C-XX.
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4.1 Delivery

Transport the product in the original unopened packaging.

4.2 Transport to the installation site

Keep the product away from strong magnetic materials and strong magnetic fields, or the scale and the
accuracy will be affected.

/\CAUTION

€ Do not apply excessive force to the product.

4 Do not drop the product.

€ Magnetic objects (e.g., screwdriver) cannot be in contact with the scale.
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4.3 Requirements at the installation site

This section explains the installation interface and dimension definitions of PM series incremental position

measurement system.

/\CAUTION

€ Before installation, check if the readhead has transport damages. Do not install damaged readhead.

4.3.1 Recommended accuracy for installation surface

The sectional view of the base of the installation platform and the recommended tolerances are shown as

follows.

/710.02/300 | PM Systems Mounting surface of position scale

1 //10.03/300| A | PM Systems

Figure 4.3.1.1
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4.3.2 Dimensions of PM series incremental position measurement system

B T type readhead
45 Signal cable length
38:0.1
12 Arrow direction is
= = 3.5 postive direction.  M3x0.5PxTHRU
Side alignment

Position scale thickness - d g L
1.7240.1(with cover strip) = fe— v o] Y E

1T

r—)E{ S_L:_n T

Sensar position, 13+0.1

Gap 0.5+0.3

z —

ob

S
11.5:0.1

Position scale

Scraper is appendix, customers can
install it by themselves.

m C type readhead

Arrow direction is
postive direction.

R

Figure 4.3.2.1

2-M3x0.5PxTHRU

| \ p
LS
|
Ty
™ | '{"‘)h{"') E
o0 . Vi &
a4 L
(o]
&
1 = N\
| - e 3.5
22 -
Y
’ | k‘)‘{-“l g
£ ¢
Gap 0.520.3 5
- ——
Position scale
Figure 4.3.2.2

4-4

Unit:mm

8.1

= _2-M3x0.5Px4DP

22+0.2
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Example
1.Extra assembly 2.Integrate with HIWIN linear guideway

Available gap

Signal Cable Signal Cable

Encoder HousingM

*1.  HIWIN provide drawings for encoder housing.
For details, please contact HIWIN.

Figure 4.3.2.3
B PG type readhead
43
2.35 38.3:0.1
39 10

%- v 2-O3xTHRU

10.920.1

15.40.1

24.4

;@ 5

)
NP

12.9

] /
Arrow direction J
is positive direction. 11.8£0.1 ‘ %
Sensor 45 300.1

#* Note:These dimensions are suitable for HIWIN PGH20 linear guideway.

Figure 4.3.2.4
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46.4
5.2 36201
39 10

11.2+0.1

T
« O@ el L L

fj (
2-O3xTHRU _A )
Arrow direction J
is positive direction. 11.840.1 7.7 31£0.1
Sensor = - —

# Note:These dimensions are suitable for HIWIN PGH25 linear guideway.

17.140.1

29.5

1/

16.5

Figure 4.3.2.5

Readhead

Position scale K Signal cable

-
oL

)
L

-

S

% L —Gap 0.5£0.3
e
\Guideway

Note: About dimension for PG type of 30/35/45/55, for details, please contact HIWIN.

Figure 4.3.2.6
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4.4 Storage

Store and keep the readhead and the scale with caution. Please note the following:

B  Store the readhead in the original unopened packaging.

B Prevent the readhead from physically harmful influences, including dust, heat, and humidity.

B Do not damage the connection via mechanical or thermal shock.

5 ]
Operating temperature Storage temperature Waterproof
-25°C~80°C -25°C~80°C
€ Do not scratch the scale with sharp objects.
@;;‘, ! € Keep magnetic objects away from the scale.
@ 4 Do not band the scale.
€ When storing the scale, the radius should not be smaller than 50 mm.

Hydrochloric acid, Alcohol, Seawater, Antifreeze, Brake oil, Engine oil

Carbon tetrachloride, Heptane, Vapor, Turpentine, Trichloroethylene,

Kerosene, Toluene

f/’{#@ € Do not directly touch the connector, or the generated static electricity may
X affect the function.
=1
v € Do not plug or unplug the connector when the power is on.
i I
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4.5 Unpacking and setup

Keep away from magnetic objects when unpacking the product. The unpack procedure of the product is

as follows:

Step1. Ensure the quantity and the specification on the label are correct.

Step2. Carefully unpack the carton and keep the product away from magnetic objects.

Step3. Preserve the carton after unpacking, send it back if there are any problems. If there are no
questions, deal with the packaging environmentally friendly.

Step4. Wear an electrostatic wristband first. Carefully take out the product and inspect if the product
inside is correct without any damage on the surface. Users can take a photo to record. During the
process, avoid the direct contact with the adapters or bare wires.

Step5. Carefully transport the product and avoid heavy drops and dents.

4-8 HIWIN MIKROSYSTEM CORP.



5. Assembly and connection

5.  Assembly and connection

................................................................................................................................ 5-1
5.1 Mechanical INSLAllAtIoN...........cooi e e e e e e e e 5-2
5.1.1 Scale INSTAIlALION ..o e e e et nnraea e 5-3
51.2 Readhead iNStallation ............cooo i e 5-5
5.2 Electrical INSTAllation ...........c.oiii i 5-6
5.21 Port types of readhe@ad...............oooiiiiiiiiii e 5-7
5.2.2 Configuration of SIgNal FECEIVET ............uviiiiiiii e e e 5-11

HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

MEO8UEO01-2410
Assembly and connection PM Series Incremental Position Measurement System User Manual

5.1 Mechanical installation

This section explains the installation of incremental position measurement system. Refer to chapter 4 for
the installation dimensions and specifications.

Danger due to electrical voltage!

Dangerous currents may flow before and during assembly, disassembly and repair work.

€ Before and during all assembly, disassembly or repair work, the position measurement system or the
higher-level system must be de-energized and it must be ensured that the mains connection cannot be
re-established by other persons!

€ Observe the assembly instructions of the other system components (e.g., linear motor, servo drive)!

/\CAUTION

Possible damage to position measurement system!

Scale must not be exposed to strong magnetic fields. Magnetic dust can falsify the measuring signal or

damage the position measurement system.

€ Keep the distance between the position measurement systems and the permanent magnets of linear
motor axes!

€ Be cautious when using dial gauge holders (e.g., to align the profile rails)!

€ Avoid strong shocks (e.g., use of a hammer)!

€ Do not use the system in environments with magnetic dust (e.g., graphite dust)!

/\CAUTION

Possible damage to position measurement system!

Magnetic chips or other foreign objects may stick to the scale. This can destroy the mechanics of the

readhead.

€ Check the gap between the scanning unit and the scale regularly and keep it free!
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5.1.1 Scale installation

/\CAUTION

€ When installing the scale, ensure there is no strong magnetic field or magnetic objects around it to

prevent degaussing.

€ Stay at least 5 cm away from the magnetic field strength of 5000 gauss to prevent the position

measurement system from disruption.

To prevent the scale from skew, use the installation fixture and follow the steps below for installation.

Step 1: Clean the installation surface.

Figure 5.1.1.1

Step 2: Tear off the double-sided tape of the scale.

Double-Sided Tape

Position Scale

Figure 5.1.1.2

Step 3: Use the installation fixture to paste the scale on the installation surface.
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Installation Fixture PST-05

Double-Sided Tape

Position Scale bearing surface

Position Scale

Figure 5.1.1.3

Note:
The installation fixture here is for demonstration only. Different readhead has its corresponding installation fixture.

Refer to section 11.4 for details.

Step 4: Clean the surface of the scale.

Position Scale

Figure 5.1.1.4

Step 5: Tear off the double-sided tape of the cover strip.

Double-Sided Tape

Cover Strip

Figure 5.1.1.5
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Step 6: Paste the cover strip on the scale.

Double-Sided Tape

Position Scale

Cover Strip

Figure 5.1.1.6

5.1.2 Readhead installation

Standard installation gap: 0.5£0.3 mm
Specifications of offset angle: Refer to chapter 4.

All readheads must follow the signal outlet specifications:

Do not bend the signal cable when the outlet is smaller than 30 mm, and the minimum bending radius is

40 mm. The static limit radius of the signal cable is 25 mm.

Figure 5.1.2.1 Specifications of outlet and bending radius for readhead

Note:

Here takes T type readhead as the demonstration. The signal outlet specifications of all readheads are the same.

HIWIN MIKROSYSTEM CORP.
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5.2 Electrical installation

This section explains the wiring method and the pin definition of connectors.

€ Since the readhead is sensitive to static electricity, please be careful. Without proper ESD

protection, do not touch the cables or the pins of connectors.
i‘ Q € Do not perform wiring work or disconnect electrical connections when power on.
€  Perform wiring work in power off state only.

€ Check all the cables and plug connections before switching on the device.

Danger due to electrical voltage!

Dangerous currents may flow before and during assembly, disassembly and repair work.

€@  Ensure the system (e.g., linear motor axis) is properly earthed via the PE rail in the switch cabinet
before connecting the electrical power supply!

€  Electrical currents can also flow when the motor is not moving. Never disconnect electrical connections
while they are live. In unfavorable cases, electric arcs can occur and injure persons and damage
contacts!

€ Observe the assembly instructions of the other system components (e.g., linear motor, servo drive)!
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5.2.1 Port types of readhead

All the port types provided below can be used with PM series.
Refer to the model description in section 3.3.

All the specifications can use flying lead. The diagram and the pin definition are as follows.

\ .

Figure 5.2.1.1 Flying lead

Table 5.2.1.1
Signal
Function Wire Color Flying Lead
Analog Digital
5V DC Brown Brown
Power supply - :
GND White White
SIN+ A+ Green Green
SIN- A- Yellow Yellow
Output signal
COS+ B+ Blue Blue
COS- B- Red Red
signal REF- z- Gray Gray
Shield Shielding Shielding Shielding
B SCSI 20 Pin
Figure 5.2.1.2 SCSI 20 Pin
Table 5.2.1.2
Signal Connector [Male]
Function Wire Color (SCSI 20 Pin)
Analog Digital Analog Digital
5vDC Brown 3 3
Power supply
GND White 2 2

HIWIN MIKROSYSTEM CORP. 5-7



HIWIN. MIKROSYSTEM

MEO8UEO01-2410

Assembly and connection PM Series Incremental Position Measurement System User Manual
Signal Connector [Male]
Function Wire Color (SCSI 20 Pin)
Analog Digital Analog Digital
SIN+ A+ Green 16 4
) SIN- A- Yellow 17 5
Output signal
COS+ B+ Blue 18 6
COs- B- Red 19 7
Reference point REF+ Z+ Violet 8 8
signal REF- Z- Gray 9 9
Shield Shielding Shielding Case / Housing

B D-sub 15 Pin

Figure 5.2.1.3 D-sub 15 Pin

Table 5.2.1.3
Signal Connector [Male]
Function Wire Color (D-sub 15 Pin)
Analog Digital Analog Digital
5V DC Brown 4 7
Power supply
GND White 12 2
SIN+ A+ Green 9 14
SIN- A- Yellow 1 6
Output signal
COSs+ B+ Blue 10 13
COSs- B- Red 2 5
Reference point REF+ Z+ Violet 3 12
signal REF- z- Gray 11 4
Shield Shielding Shielding Case / Housing

B D-sub VGA 15 Pin

e W T

o R <]

EJW

Figure 5.2.1.4 D-sub VGA 15 Pin
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Table 5.2.1.4
Si Connector [Male]
: ignal ) :
Function Wire Color (D-sub VGA 15 Pin)
Analog Digital Analog Digital
5vDC Brown 1 1
Power supply -
GND White 2 2
SIN+ A+ Green 11 3
SIN- A- Yellow 12 9
Output signal
COS+ B+ Blue 13 4
COs- B- Red 14 10
Reference point REF+ Z+ Violet 7 7
signal REF- Z- Gray 8 8
Shield Shielding Shielding Case / Housing

H D-sub9Pin

Figure 5.2.1.5 D-sub 9 Pin [Female]

Table 5.2.1.5
Signal Connector [Male]
Function Signal (D-sub 9 Pin)
Analog Digital Digital
5vDC Brown 2
Power supply
GND White 1
SIN+ A+ Green 3
) SIN- A- Yellow 8
Output signal
COS+ B+ Blue 4
COs- B- Red 7
Reference point REF+ Z+ Violet 5
signal REF- Z- Gray 9
Shield Shielding Shielding Case / Housing
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B SCR10Pin

Figure 5.2.1.6 SCR 10 Pin

Table 5.2.1.6
Signal Connector [Male]
Function Signal (SCR 10 Pin)
Analog Digital Digital
5VDC Brown 1
Power supply
GND White 2
SIN+ A+ Green 5
SIN- A- Yellow 6
Output signal
COS+ B+ Blue 7
COs- B- Red 8
Reference point REF+ 7+ Violet 9
signal REF- Z- Gray 10
Shield Shielding Shielding Case / Housing
®m  17-Pin Circular Plug
Figure 5.2.1.7 17-Pin Circular Plug
Table 5.2.1.7
Function Signal Shafiel Connector [Male]
Analog Digital 9 (17-Pin Circular Plug)
5vDC Brown 4/5
Power supply :
GND White 12/13
SIN+ A+ Green 9
) SIN- A- Yellow 1
Output signal
COS+ B+ Blue 10
COsSs- B- Red
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Signal
Function 9 Signal Cor_meqtor [Male]
Analog Digital (17-Pin Circular Plug)
Reference point REF+ Z+ Violet 3
signal REF- zZ- Gray 11
Shield Shielding Shielding Case / Housing

5.2.2 Configuration of signal receiver

For readhead, there are two kinds of signal outputs, analog signal and digital signal. The configurations of

signal receiver are shown in the following figure.

Analog signal Digital signal

Customer electronics Customer electronics

| I
= i
! I
! R2 i
I — ! ]
| |
R ? >
SIN+/ COS+ : a + A B,Z TG
NS — ___ 'N] —
SIN-/COS- | [~ R3 - AB,Z | 1+
: i
| < I
: x i
| 1 .
! GND ! Receiver
! :
! !
Figure 5.2.2.1
Table 5.2.2.1
Signal Description

SIN+ / COS+ Analog signal, sender, + output

SIN-/ COS- Analog signal, sender, - output
A B,Z Digital signal, sender, + output
A B Z Digital signal, sender, - output
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6.1 Commissioning

After proper installation and wiring, users can make the incremental position measurement system operate
normally by switching on the operating voltage. Besides, observe the assembly instructions of the other

system components (e.g., linear motor, servo drive)!

The following sequence must be observed when commissioning position measurement system:

- Connect readhead.

- Apply supply voltage.

- Do not exceed the operating voltage, otherwise the readhead may be destroyed!
- Check output signal (e.g., with an oscilloscope).
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7.1 Maintenance

Position measurement system works without making contact and thus in principle maintenance-free.

However, it must be regularly checked for dirt and, if necessary, cleaned with a suitable cleaning agent

(e.g., alcohol). Dirt particles between the readhead and the scale can destroy position measurement

system.

*

*

Danger due to electrical voltage!

Dangerous currents may flow before and during assembly, disassembly and repair work.

Ensure the system (e.g., linear motor axis) is properly earthed via the PE rail in the switch cabinet
before connecting the electrical power supply!

Electrical currents can also flow when the motor is not moving. Never disconnect electrical connections
while they are live. In unfavorable cases, electric arcs can occur and injure persons and damage

contacts!

Observe the assembly instructions of the other system components (e.g., linear motor, servo drive)!

7.2 Cleaning

If the surface of the scale is dirty, gently wipe it with a soft cloth to avoid excessive cleaning of the scale.

Besides, regularly check the gap.

/\CAUTION

€ Obstacle removal and maintenance can only be performed by HIWIN MIKROSYSTEM technicians or
authorized dealers, and with appropriate protective equipment.

€ Do not perform any maintenance actions while the motor is running. The controller must stop the motor
first.

€ Turn off the power and the main switch of the machine (refer to the machine manufacturer’s instructions
for operation).
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8.1 Waste disposal

8.1.1 Readhead

The electronic components of readhead contain materials which are environmentally harmful but also
recyclable. Therefore, when the readhead has reached end-of-life or is out of service, please recycle it
according to the environmental protection guidelines of the country/region. Do not discard it at will.
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9.1 Troubleshooting

9.1.1 Readhead

When the readhead cannot normally operate or is incorrectly installed, check the following items for

troubleshooting based on the used readhead.

T type readhead

Table 9.1.1.1
Light Troubleshooting
Green light Normal operation. There is no need to do troubleshooting.
. Check if the installation gap between readhead and scale meets the
Red light o
specification.
No light Check if the readhead connects to the power supply.

C type, PG type readhead

o s 0bh =

Check if the readhead connects to the power supply.

Check if the readhead is correctly connected to the servo drive.

Check if the installation gap between readhead and scale meets the specification.

Ensure the offset angle of readhead does not exceed the specification. Refer to section 5.1.2.
Use magnetic analysis card to check if the magnetic poles of scale have been demagnetized,

making the readhead fail to sense the position.

If the problem is still not solved, please contact the customer service of HIWIN MIKROSYSTEM or send
the readhead back to the factory for repairs through the dealers.

9-2
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10.1 Declaration of incorporation

KERMAMEIERAT  HIWIN MIKROSYSTEM CORP.

HIWIN. MIKROSYSTEM wusmes 0 B tomm gz 1o

Tel : +BB6-4-23550110 www.hiwinmikro.tw
R Fax : +886-4-23550123 business@hiwinmikre.tw
e R

Declaration of Conformity
according to EMC directive 2014/30/EU

Name and address of the manufacturer:

HIWIN MIKROSYSTEM CORP., No.6, Jingke Central Rd., Taichung Precision Machinery Park, Taichung 408226, Taiwan

Description and identification of the product:

Product Position Measurement Systems

Identification Series: PM

The object of the declaration described above is in conformity with the relevant Union harmonization legislation Directives.

2011/65/EU RoHS directive

References to the relevant harmonized standards used or references to the other technical specifications in relation to which

conformi'ty is declared

EM 61000-6-2:2005 Electromagnetic compatibility (EMC) - Part 6-2: Generic standards - Immunity for industrial
EN 61000-6-2:2005/AC:2005 environments

EN 61000-6-4:2007 Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission standard for

EN 61000-6-4:2007/A1:2011 industrial environments

This declaration of conformity is issued under the sole responsibility of the manufacturer.

Taichung 408226, Taiwan

10.08.2024 Szu, Kou-l, General manager
(Place, Date) (Surname, first name, and function of signatory) {Sig;aT:lIrg]
11
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11.1 Glossary

B Incremental
Incremental position measurement cannot report the absolute position when the power is on. It must
read the reference home position first before calculating the position. Incremental position signal can

count in both directions to increase or decrease relative position information.

B Accuracy

It is the closeness of the actual value to the measured position.

B Resolution
It is the minimum measurement of step output for incremental position measurement system. This is

the shortest distance of which the position measurement moves for the output to change by one count.

B Repeatability
It is the ability to report the same position each time when the position measurement reaches a
specific point on the axis. Sometimes it is also called reproducibility, scatter, or precision.

B Hysteresis
It is the time delay in response to a change via input.

B International Protection Marking
Also known as Ingress Protection Rating or IP code, it is defined in the international standard
IEC60529. This defines the tightness of the electrical enclosure.
International Protection Marking has two numbers: the first number represents the dustproof level
(0~6), and the second number represents the waterproof level (0~9). For example, IP68 means that
the dustproof level is 6, and the waterproof level is 8.

B Terminal resistor
The terminal resistor is a resistor connected in parallel to a pair of communication cables at both ends
of the line network, which can absorb the reflected waves on the network and effectively increase the
signal strength. It is used to shield signal reflections, stabilize and adjust signals. The terminal
matching resistance value is related to the impedance characteristics of the cable, and it has nothing
to do with the cable length. The terminal resistance is generally between 100~140 ohm, and the
typical value is 120 ohm.
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11.2 Unit conversion

To convert the unit in column B to the unit in column A, multiply by the corresponding figure in the table.

Mass
B
g kg Ib oz
g 1 0.001 0.0022 0.03527
A kg 1000 1 2.205 35.273
Ib 453.59 0.45359 1 16
oz 28.35 0.02835 0.0625 1
Linear velocity
B
m/s cm/s mm/s ft/s in/s
m/s 1 100 1000 3.281 39.37
cm/s 0.01 1 10 3.281 x 102 0.3937
A mm/s 0.001 0.1 1 3.281x 102 3.937 x 102
ft/s 0.3048 30.48 304.8 1 12
in/s 0.0254 2.54 254 8.333x 102 1
Force
B
N Ib 0z
N 1 0.2248 3.5969
A Ib 4.4482 1 16
oz 0.2780 0.0625 1
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B Length
B
m cm mm pum ft in
m 1 100 1000 1000000 3.281 39.37
cm 0.01 1 10 10000 3.281 x 102 0.3937
A mm 0.001 0.1 1 1000 3.281x10° | 3.937 x 102
um 1x10° 1x10* 0.001 1 3.281x10% | 3.937 x 10°
ft 0.3048 30.48 304.8 304800 1 12
in 0.0254 2.54 25.4 25400 8.333x 102 1
B Temperature
B
°C °F
A °C 1 (°F-32)x5/9
°F (°Cx9/5)+32 1
B Magnetic field
B
T mT
T 1 1000 10000
A mT 1x10° 1 10
G 1x10* 0.1 1
B \Voltage
B
\Y mV
V 1 1000
A
mV 0.001 1
B Current
B
A mA
A 1 1000
A
mA 0.001 1
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11.3 Tolerances and hypotheses
11.3.1 Dimensional tolerances
The dimensional tolerances for the product drawing are shown in the following table.
Table 11.3.1.1 Dimensional tolerances table (Unit: mm)
<6 6~30 30~120 120~300 300~600 600~1200 1200~2400 >2400
0.1 +0.2 +0.3 04 +0.5 +0.8 +1.0 +1.5

11.3.2 Geometric tolerances

The geometric tolerances are excerpted from JIS B 0021 (1998), as the following table shows.

Table 11.3.2.1 Geometric tolerances table

Perpendicularity
tolerance

Type of Tolerance Symbol Definition
Straightness - It refers to the range value of the line body that deviates from the
tolerance geometric line.
Form
tolerance Flatness 7 It refers to the range value of the plane body that deviates from the
tolerance geometric plane.
It refers to the range value of a geometric line or geometric plane
Parallelism / f that should remain perpendicular and deviate from a geometric line
tolerance or geometric plane, which is perpendicular to the datum line or
Orientation datum plane.
tolerance

It refers to the range value of a line or plane that should have a
theoretically correct angle, a geometric line or geometric plane that
deviates from a theoretically correct angle relative to a reference
line or plane.
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11.4 Optional accessories

This product can be equipped with the accessories based on requirement.

B Signal transfer cable

Various signal transfer cables are provided, which can be used with other brands of counters.

Product model:

9: Reserved code

Table 11.4.1
Code 1 2 3 - 4 5 - 6 7 - 8 - 9
Example S T C - P 5 - 3 3 - A - 0
1,2, 3: Signal transfer STC: Signal Transfer Cable
cable
P5:0.5m
4, 5: Cable length 01:1m
10: 10 m (Max)
0: Flying Lead 0: Flying Lead
e 3: D-sub 15 Pin 3: D-sub 15 Pin
: Left side connector type . . . .
(female) (with copper pillar) 4:17 Pin Circular Plug (M17) 4: 17 Pin Circular Plug (M17)
6: D-sub VGA 15 Pin 6: D-sub VGA 15 Pin
7: D-sub 9 Pin
0: Flying Lead 0: Flying Lead
1: SCSI 20 Pin 1: SCSI 20 Pin
_ . 3: D-sub 15 Pin 3: D-sub 15 Pin
Z};pz'g(’gt;ge connector 4: 17 Pin Circular Plug (M17) 4: 17 Pin Circular Plug (M17)
6: D-sub VGA 15 Pin 6: D-sub VGA 15 Pin
7: D-sub 9 Pin
8: SCR 10 Pin (Female)
8: Signal format A: Analog D: Digital
0: Standard

1: With metal tube

Figure 11.4.1 Signal transfer cable

HIWIN MIKROSYSTEM CORP.



HIWIN. MIKROSYSTEM

PM Series Incremental Position Measurement System User Manual

MEO8SUE01-2410
Appendix

B Installation fixture
This facilitates the installation and ensures the parallelism of scale’s installation.
Product model:

PST - 06

» 06 : Apply to PM series T type readhead

Figure 11.4.2 Installation fixture

B End clamp
This ensures that the scale can be used in harsh environments.
Product model: PSF-01

Figure 11.4.3 End clamp

B Magnetic analysis card
With this, the incremental track and absolute track of scale can be easily determined.
Product model: MVF-03
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Figure 11.4.4 Magnetic analysis card

HIWIN MIKROSYSTEM CORP.



	Related Documents
	Approvals
	Table of Contents
	1. General information
	1.1 Revision history
	1.2 About this manual
	1.3 General precautions
	1.4 Safety instruction
	1.5 Copyright
	1.6 Manufacturer information
	1.7 Product monitoring

	2. Basic safety information
	2.1 Overview
	2.2 Basic safety notices
	2.3 Reasonably foreseeable misuse
	2.3.1 Environment factors
	2.3.2 Personal factors

	2.4 Conversions and modifications
	2.5 Residual risks
	2.6 Personnel requirements
	2.7 Protective equipment
	2.7.1 Personal protective equipment

	2.8 Labels on PM series incremental position measurement system

	3. Product description
	3.1 PM series incremental position measurement system description
	3.2 Main components of PM series incremental position measurement system
	3.2.1 Technical specifications of scale (PS08 series)
	3.2.2 Technical specifications of readhead
	3.2.3 Specifications of signal

	3.3 Order code
	3.3.1 Scale
	3.3.2 Readhead


	4. Transport and setup
	4.1 Delivery
	4.2 Transport to the installation site
	4.3 Requirements at the installation site
	4.3.1 Recommended accuracy for installation surface
	4.3.2 Dimensions of PM series incremental position measurement system

	4.4 Storage
	4.5 Unpacking and setup

	5. Assembly and connection
	5.1 Mechanical installation
	5.1.1 Scale installation
	5.1.2 Readhead installation

	5.2 Electrical installation
	5.2.1 Port types of readhead
	5.2.2 Configuration of signal receiver


	6. Commissioning
	6.1 Commissioning

	7. Maintenance and cleaning
	7.1 Maintenance
	7.2 Cleaning

	8. Disposal
	8.1 Waste disposal
	8.1.1 Readhead


	9. Troubleshooting
	9.1 Troubleshooting
	9.1.1 Readhead


	10. Declaration of incorporation
	10.1 Declaration of incorporation

	11. Appendix
	11.1 Glossary
	11.2 Unit conversion
	11.3 Tolerances and hypotheses
	11.3.1 Dimensional tolerances
	11.3.2 Geometric tolerances

	11.4 Optional accessories




