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1 General

1.1 How to Use these Operating Instructions

About these
operating
instructions

Update service

=y

Explanation
of the symbols

=y

&
A\

Other
documentation

These instructions refer to the ATS Adjusting and Testing Software Version 2.4xx,
ID 543734-15.

The ATS software is executable on the following hardware platforms:

PWM 20 ID 731626-01 and
PC expansion board 1K 215 ID 386249-xx

These instructions are regularly updated.

The current (printable) version is available on the Internet in PDF format: www.heidenhain.de
Note

Printed copies are only distributed to the participants of our service training courses and are
enclosed with new test units.

Symbols represent the type of information.

Note

E.g. reference to more detailed information in another chapter.

Attention

E.g. indication of error messages that may be displayed or repetition of program steps.

DANGER

E.g. information that incorrect operation may cause the danger of electrical shock or lead to
the destruction of components.

For more information please refer to the following documentation:

Documentation of the machine tool builder

Interface descriptions (HEIDENHAIN)

Mounting instructions of the encoders

Encoder brochures (www.heidenhain.de, documentation, brochures and CD-ROMs)

Target The activities described in this manual may only be performed by specialists for service,
group maintenance and commissioning who have profound knowledge of electronics, electrical
engineering and NC machine-tool technology.
(= Note
Keep these instructions for later reference.
Screen
displays
(= Note
The screenshots and displayed information in these instructions depend on the encoder
type connected and on the product key. Thus, they may differ from your testing situation.
The images only serve as examples!
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1.2 Safety Precautions

%’I

Note

Observe the safety precautions below to avoid injury or damage to persons or products.
To avert potential dangers, only use the product in the manner described!

Before you integrate the test units into the position control loop of an NC controlled
machine tool make sure that:

1.
2.

the machine is switched off and

all connectors are disengaged!
Observe the ESD precautions!

1 2 DIN EN 100 015 — 1
" " A\ CECC 00015 -1

DANGER

Do not operate defective units!
Do not operate the device, if power cord, power supply unit or test unit are damaged!

Do not change any parameters or encoder voltages at the test units while the machine tool
is moving and a test unit is connected to the position control loop!

Ensure that vertical axes cannot fall down!

The EnDat interface offers the possibility of storing machine or system-dependent data in
the customer memory. The data may comprise safety-relevant information.

When servicing, please take care to adjust this memory area. Ignoring this may cause
machine damage or personal injury!

When troubleshooting always contact the machine tool builder for information (e.g. meaning
of the data in the OEM memory).

Attention

Correct evaluation of the malfunction of an NC-controlled machine requires fundamental
knowledge about the machine tool, its drives, inverters and NCs as well as their interaction
with the measuring systems.

Improper operation of the NC, incorrect NC programming or incorrect or non-optimized
machine parameter values can lead to faulty machine performance.

Careless treatment or use may cause considerable damage or injury to property or
persons.

HEIDENHAIN can accept no responsibility for direct or indirect damage or injury caused to
property or persons through improper use or incorrect operation of the machine.

Apart from the information in these instructions the general instructions for safety and the
prevention of accidents must be observed.

Note

However, support will also be provided by HEIDENHAIN Traunreut or by the HEIDENHAIN
agencies. See "Contacts” on page 131.
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1.3 Information on the IK 215 Adjusting and Testing Package (ID 547858-xx)

The IK 215 Adjusting and Testing Package serves to diagnose and adjust HEIDENHAIN absolute
encoders with absolute interfaces.

The IK 215 Adjusting and Testing Package comprises:

IK 215 Interface Card for installation in a PCl expansion slot of a personal computer

Adjusting and Testing Software (ATS) with integrated local encoder data base for automatic
encoder identification

Standard adapter cables for common testing procedures
Other adapters and adapter cables are available (see table)
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1.4 1K 215 Adjusting and Testing Package (ID 547858-xx): Items Supplied

The packages 1 and 2 are included in delivery.

Package 1: ID 527367-01 Package 2: ID 658110-01

Package 1 + Package 2: ID 547858-xx

Package 1 1K 215 ID 527367-01
Qty. Description ID
1 IK 215 PCI board 386249-02
1 ATS CD-ROM de/en software version 2.4.xx 539862-15
1 Operating Instructions (Commissioning) 549369-91
Package 2 PWM 20 / IK 215 Accessories kit ID 658110-01
Qty. Description ID
1 Betriebsanleitung ATS-Software PWM 20/ IK 215 de 543734-xx
1 Operating Instructions ATS Software PWM 20 /1K 215 en 543734-xx
1 Adapter cable (with incremental signal) IK input 15/17-pin; D-Sub/M23; 2 m 324544-02
1 Adapter cable for IK input 15/8-pin;D-Sub/M23; 2 m 524599-02
1 Adapter cable for LC 18x scanning unit, 12/17-pin; 3 m 369124-03
1 Adapter cable for LC 48x scanning unit, 12/17-pin; 3 m 369129-03
1 Adapter cable for LC xx3, LC xx5, LC 20x scanning unit, 14/17-pin; M12/M23; 3 m 533631-03
1 Adapter cable RCN 82xx Ultra Lock 12/17-pin; M12/M23 643450-03
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1.5 Information on the PWM 20 Encoder Diagnostic Kit, ID 759251-xx

The PWM 20 encoder diagnostic kit comprises:

PWM 20 test unit for direct connection to a laptop/PC via USB interface

ATS Adjusting and Testing Software on CD with integrated local encoder database for
automatic encoder detection

Standard adapter cables for common testing procedures
Case for testing equiment
Other adapters and adapter cables are available (see table)

@ Note

The PWM 20 test unit is available in three different combinations (see tables below):
- PWM 20 Basic kit
- PWM 20 Basic kit including case (aluminum)
- PWM 20 Basic kit including case, set of standard adapter cables and
operating instructions

1.6 PWM 20 Basic Kit, ID 731626-51; Items Supplied

PWM 20 Basic kit ID 731626-51
Qty. Description ID
1 PWM 20 731626-01
1 ATS CD-ROM de/en software version 2.4.xx 539862-15
1 Operating Instructions (Commissioning) 729905-xx
1 USB connecting cable, 2 m 354770-02
1 Power cable, 3 m 223775-01
1 Packaging PWM 20 (cardboard box) 730058-01
March 2011 General 9




1.7 PWM 20 Encoder Diagnostic Kit , ID 759251-01; Items Supplied

The packages 1 and 2 are included in delivery.

Package 1: ID 759249-01 Package 2: ID 658110-01

Package 1 + Package 2: ID 759251-01

Package 1 PWM 20 Basic kit including case ID 759249-01
Qty. Description ID
1 PWM 20 731626-01
1 ATS CD-ROM de/en software version 2.4.xx 539862-15
1 Operating Instructions (Commissioning) 729905-xx
1 USB connecting cable, 2 m 354770-02
1 Power cable, 3 m 223775-01
1 Case for testing equipment 785241-01
Package 2 PWM 20 / IK 215 Accessories kit ID 658110-01
Qty. Description ID
1 Betriebsanleitung ATS-Software PWM 20/ 1K 215 de 543734-xx
1 Operating Instructions ATS Software PWM 20 /1K 215 en 543734-xx
1 Adapter cable (with incremental signal) IK input 15/17-pin; D-Sub/M23; 2 m 324544-02
1 Adapter cable for IK input, 15/8-pin;D-Sub/M23; 2 m 524599-02
1 Adapter cable for LC 18x scanning unit, 12/17-pin; 3 m 369124-03
1 Adapter cable for LC 48x scanning unit, 12/17-pin; 3 m 369129-03
1 Adapter cable for LC xx3, LC xx5, LC 20x scanning unit, 14/17-pin; M12/M23; 3 m 533631-03
1 Adapter cable RCN 82xx Ultra Lock, 8/17-pin; M12/M23 643450-03
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1.8 Optional Accessories

Optional adapter cables and adapters are available for the different interfaces:

Qty. Description ID
EnDat 2.1 see chapter 4.2
1 Adapter cable for LC 18x scanning unit, 12/17-pin; 3m see chapters 4.2.1,4.2.3,4.2.4 369124-03
1 Adapter cable for LC 48x scanning unit, 12/17-pin; 3m see chapters 4.2.1,4.2.3,4.2.4 369129-03
1 Adapter cable for LC 18x scanning unit, 12/15-pin; 3m see chapter 4.2.4 370737-03
1 Adapter cable for LC 48x scanning unit, 12/15-pin; 3 m see chapter 4.2.4 370747-03
1 Adapter cable for IK input 15/17-pin; 2 m see chapters 4.2.1,4.2.2,4.2.3, | 324544-02
424,425
1 Adapter Mot.Enc -> Pos.Enc. (assignment converter) see chapter 4.2.5 349312-03
1 Adapter Pos.Enc -> Mot.Enc. (assignment converter) see chapter 4.2.5 349312-04
1 Adapter cable with PCB connector 17/12-pin; 1 m see chapters 4.2.1, 4.2.5 349839-02
1 Adapter cable (extension) 17-pin, Pos.Enc. see chapters 4.2.2,4.2.5 323897-xx
1 Adapter cable 17/15-pin; 3 m see chapters 4.2.1,4.2.2,4.2.3 336376-03
424,425
1 Adapter cable (extension) 17/17-pin Mot.Enc. see chapter 4.2.5 340302-xx
1 Adapter cable 17/15-pin; 3 m see chapters 4.2.3,4.2.4 332115-03
1 Adapter cable 17/25-pin; 0.3 m (assignment converter) see chapter 4.2.2 509667-N3
1 Adapter cable 17/25-pin; 0.3 m (assignment converter) see chapter 4.2.2 509666-N3
1 Adapter cable 17/15-pin; 0.3 m see chapter 4.2.4 510616-N3
1 Adapter cable 17/15-pin; 0.3 m see chapter 4.2.4 510617-N3
1 Voltage controller 5V Pos.Enc. see chapters 4.2.3,4.2.4,4.2.5 370225-01
1 Voltage controller 5V Mot.Enc. see chapter 4.2.5 370224-01
EnDat 2.2 see chapter 4.3
1 Adapter connector 17/8-pin SA 100 -> NC see chapter 4.3.1 in progress
1 Adapter connector 17/8-pin SA 100 -> encoder see chapter 4.3.1 in progress
1 Adapter cable 17-pin / 12-pin SA 100 --> PCB connector see chapter 4.3.1 349839-02
of encoder
1 Adapter cable 17/15-pin SA 100 —> IK see chapters 4.3.1, 4.3.2 | 324544-02
1 Adapter cable 8/15-pin Encoder —> IK see chapter 4.3.1 524599-02
1 Adapter cable 8/8-pin (extension) Pos.Enc. see chapter 4.3.1 368330-xx
1 Adapter cable 8/12-pin (with PCB connector) see chapter 4.3.1 530351-03
1 SA 100 Service Adapter (listening-in mode EnDat 21 and 22,  see chapter 4.1 363706-01
FANUC and MITSUBISHI) 17-pin M23 connector
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Qty.

Description

Exl 11xx/13xx adapter for adjustment

see chapter 4.4

Adapter cable with 2 x 3 inserts for adapter connectors

(12 and 15-pin) see chapter 4.4 621742-01
1 3 Inserts (12-pin) for adapter connectors see chapter 4.4 528694-01
1 3 Inserts (15-pin) for adapter connectors see chapter 4.4 528694-02

FANUC SERIAL Interface see chapter 4.5
1 Adapter cable for IK input, 15/17-pin, 2 m see chapter 4.5.1 324544-02
1 Adapter cable for LC 19xF, 20-pin, T m see chapter 4.5.1 341113-01
1 Adapter cable for LC 19xF , 17-pin, T m see chapter 4.5.1 343421-01
1 Adapter cable for LC 49xF, 20-pin, T m see chapter 4.5.1 341112-01
1 Adapter cable for LC 49xF, 17-pin, T m see chapter 4.5.1 337439-01
1 Adapter cable 20-pin/ 17-pin, 0.5 m (encoder -> SA 100) see chapter 4.5.1 550161-01
1 Adapter cable 17-pin/20-pin, 0.5 m (FANUC -> SA 100) see chapter 4.5.1 550162-01
1 Adapter cable 17/17-pin (extension) see chapter 4.5.1 349314-xx
1 SA 100 Service Adapter (monitoring mode EnDat 2.2 and FANUC) 363706-01

17-pin M23 connector see chapter 4.1

MITSUBISHI High Speed Serial Interface see chapter 4.6
1 Adapter cable for IK input, 15/17-pin, 2 m see chapter 4.6.1 324544-02
1 Adapter cable for LC, 20-pin, T m see chapter 4.6.1 368724-01
1 Adapter cable for LC 19xM, 17-pin, T m see chapter 4.6.1 343421-01
1 Adapter cable for LC 49xM, 20-pin, T m see chapter 4.6.1 367425-01
1 Adapter cable for LC 49xM, 17-pin, T m see chapter 4.6.1 337439-01
1 Adapter cable 20-pin/ 17-pin (encoder -> SA 100) see chapter 4.6.1 in progress
1 Adapter cable, 17/20-pin, T m see chapter 4.6.1 344625-01
1 Adapter cable 17/17-pin (extension) see chapter 4.6.1 349314-xx

SSI (synchronous serial interface) see chapter 4.7
1 Adapter cable for IK input, 15/17-pin, 2 m see chapter 4.7.1 32454402
1 Adapter Mot.Enc —> Pos.Enc. (assignment converter) see chapter 4.7.1 349312-03
1 Adapter Pos.Enc —-> Mot.Enc. (assignment converter) see chapter 4.7.1 349312-04
1 Adapter cable with PCB connector 17/12-pin; T m see chapter 4.7.1 349839-02
1 Adapter cable 17/25-pin; 3 m see chapter 4.7.1 336376-03

12
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Qty. Description ID
1 Adapter cable (extension) 17/17-pin (Mot.Enc.) see chapter 4.7.1 340302-xx
1 Adapter cable 17/15-pin; 3 m see chapter 4.7.1 332115-03
1 Adapter cable 17/25-pin; 0.3 m (assignment converter) see chapter 4.7.1 509667-N3
1 Adapter cable 17/25-pin; 0.3 m (assignment converter) see chapter 4.7.1 509666-N3
1 Adapter cable 17/15-pin; 0.3 m see chapter 4.7.1 510616-N3
1 Voltage controller 5 V Pos.Enc. see chapter 4.7.1 370225-01
1 Voltage controller 5 V Mot.Enc. see chapter 4.7.1 370224-01
1 Adapter cable (extension) 17-pin (Pos.Enc. assignment) see chapter 4.7.1 323897-xx
DRIVE-CLiQ *
1 Connecting cable SIEMENS DRIVE-CLIQ line MOTION-CONNECT 759314-01

* DRIVE-CLIQ is a registered trademark of the SIEMENS Aktiengesellschaft

March 2011
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2 Commissioning

2.1 System Requirements

Dual-core processor with a clock frequency > 2 GHz
At least 1 GB RAM

Windows XP, Vista, Win7 (32 bits) operating system
Free space on hard disk > 100 MB

%’ Note

If these requirements are not met, this may lead to very slow data processing or even to
error messages of the ATS software, indicating that certain functions cannot be performed.

System requirements for PWWM 20 or IK 215: see respective commissioning instructions

2.2 Description of the Hardware

To be operable, the ATS software requires a hardware platform for connection of the encoders.
The ATS software is executable on HEIDENHAIN PWM 20 or IK 215.

With the introduction of the ATS version 2.4 the PWM 20 entirely supersedes the IK 215.
PWM 20 + ATS V2.4 feature all functions of IK 215. The improvement of the ATS software
functions is focused on the PWM 20. Certain functions - such as connecting devices with
DRIVE-CLIQ interface or working with the LIP 200 mounting wizard - are only possible with the
PWM 20.

For more information on specifications, supported interfaces, hardware installation, etc., please
refer to the respective commissioning instructions.

March 2011
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2.3

Installing the ATS Software

A CD-ROM with the required software is among the items supplied. The current ATS software
is also available for downloading at www.heidenhain.de. The software is updated regularly.

To install the ATS software, insert the supplied CD into your CD-ROM drive or run the
"setup.exe" file downloaded from the Internet. Follow the installation program instructions. If the
setup wizard does not start automatically, please start "setup.exe" manually. Before you start the
installation, please read the Release Notes. After successful completion of the installation, the
icon of the ATS software is displayed on the desktop.

ATS - Adjusting and
Testing Sofbware

2.4 Uninstalling the ATS Software

The software can be uninstalled in different ways:

Start the ATS Uninstall Routine via the corresponding Windows button.
Via the "Control Panel" --> "Software" operating system function.

Restart the "setup.exe" of the ATS Software; follow the installation wizard and select the
"Remove" option.

16
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2.5 Calibration

In general the PWM is maintenance-free, since it does not contain any components that are
subject to wear.

To ensure exact and correct operation we recommend to send the PWM to the calibration
service of HEIDENHAIN Traunreut every 2 years.

Calibration sticker on
PWM 20

Date of calibration

Next recommended
calibration date

March 2011
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3 Software Description

3.1 Operating Concept

The ATS software runs by a dynamic context menu. The function contains the function groups
that are available for the connected encoder. Depending on the encoder the supported function
groups / functions are displayed.

Example:
LLC 183 encoder connected and activated.

Function group "Diagnostics" with 2 active functions ("Absolute-incremental deviation" and
'Online diagnostics").

¥5 HEIDENHAIN : ATS - Adjusting and Testing Software
File Help

$7 Disconnact sncoder 1 m
|/ Basic functions 2 |
J", Position dispiay
|2, merementat signa dispiay 3

P Display encoder memary
ﬁ Camparisan of encoder memory

tj Valtage display
|/ Diagnostics |

.= Absolutefincremental deviation

Qy Orline diagnostics
|/ Corfiguration |
” Configure hardware
8Q Language selection
Li‘) Manage product keys
LC 183 557679-05 I

Explanation of the display

1 Selected function pointer (<)
2 Function group

3 Function

4 Connected encoder

5 ID number

6

Power supply symbol:

Encoder power supply OFF (green)

. Encoder power supply ON (red)
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3.2 Connect Encoder

=y

=y

Connect the encoder to the test unit with an adapter cable.

o] Lo] -{IN| pwm 20|UsB]- Laptop
|E|_|§=E|- PC

.:{ ﬁ =l -ix1| K215 |pPc1|-{ PC

1
a

Note

Adapter cables: see chapter “Overview of Cables and Adapters" on page 113.

In the ATS main menu double-click "Connect encoder".

= i
&7 Connect encoder <

The "Encoder selection" window offers two possibilities of powering the encoder and setting
the encoder interface:

& HEIDENHAIN : ATS - Adjisting and Testing Software
Fis Hep

Encoder selection

Using thes dialog you can specify the data requined by the program for connecting an encoder by entering the
wncoder’s ID-number

Encoder data

ID-number 1

« Encader designation:
w Encader interface:
 Supply valtage [V]:

i W the enceder is not lsted In the encoder database or ifyou don't knew the encoder’s
'/ 0 -number. hare you can click Manual Senings and enter the sncoder parametars
manually.
" Hihe selectod encoder does not match the connected encader, the ancoder, imerface card
8] ot PC could be bocome damaged.
" For your owi safety, please observe the warings and divections in the Meunting
4] Instiuctions.

Cancel |

)

1 Automatic encoder identification by entering the ID of the encoder.
2 Use manual identification only, if the ATS database does not detect the encoder
(EnDat interface only) or if the ID label on the encoder is missing or illegible.

Note

HEIDENHAIN recommends automatic identification.

The relevant encoder data is read from a database. This database is part of the
ATS software.

The encoder database contains all ID numbers and variants of the absolute linear
encoders that existed when the ATS software was released.

It is updated about every 6 months; shorter intervals are sought for.

You will find the most recent data at www.heidenhain.de.

20
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DANGER

If the manual setting of the encoder parameters does not match the connected encoder,
the encoder, the IK 215, the PWM 20 or the computer could become damaged.

Note

For the encoder data please refer to the respective mounting instructions or machine
documentation. Contact the machine manufacturer or the HEIDENHAIN Service.

March 2011
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3.2.1 Automatic encoder identification by entering the ID

iy

p

I B @

.

1
2

ID label with encoder ID on scale housing

ID label with ID of scanning unit

¥ HEIMEMHAIN @ ATS - Adjusting and Testing Soltware
Fis Hep

Encoder selection

ancoders ID-number
Encoder data
ID-number
= Encodir dasignation LC 183
= Supply veltage [V]:

i

manually.

Using this dislag you can specify the data required by the program for connecting an ancoder by entering the

KJ557679-05 N

= Encoder intarface: Enlrat 4
5.00

Wihe encoden is not listed in the ancader database o1 it you dony know the ancoder’s
"j Inumber. here you can click Manual Settings and enter the encoder paramaters

oy I the selectad ancoder doss not match the connacted ancader, the ancodar, intaiface card
£25  orPC cauld be bacoms damaged,

ﬁ For yout awn salety, ploase observe the warmings and directions in the Mounting
Instiuctions,

Connect I Cancel |

Input field for ID
The encoder was identified.

Note

For linear encoders preferably use the ID on the label of the scale housing.
The ID may be entered with or without hyphen (e.g. 368563-06 or 36856306).

Note

If the encoder cannot be identified the software enters three question marks "?7?".
(See chapter “Manual encoder selection" on page 25.)
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Switch on the power supply for the encoder.

When you click the "Connect" button the power supply for the connected encoder is switched
on.

Switch off the encoder power supply.

To switch the power supply off, double-click "Disconnect encoder"; now the encoder cable
may be disconnected.

@ Disconnect encoder <

[ZIHEIDENHAIN - ATS - Adjusting and Testing Software B=x]
File Help

ﬁ Disconnect encoder < !

Basic functions ‘

n/" Position display
O Incremental signal display

@ Display encoder memary
? :
Comparison of encoder memary

u Vaoltage dizplay

Diagnostics ‘

=" Absolutefincremental deviation

QP Online diagnostics

Configuration

” Configure hardware
& Language selection

L‘lvt Manage product keys

6

LC 183 5 55767905 J

5 Encoder type and ID
6 Power supply symbol:

. Encoder power supply OFF (green)

Encoder power supply ON (red)

%’ Note

Never disconnect any connectors while the encoder is under power.
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=y

w

If the ATS software has found a difference between the ID number typed in and the ID number
saved in the encoder memory, an error message is generated.

Confirm this message with "Yes" (recommended). Now, the ATS software connects to the
encoder parameters.

When you click the "Yes" button the encoder ID is used (ID of the scale housing).
When you click "No" the ID that was entered is used.

Check of ID.number 7

The entered ID does not match the 1D number saved = 1he encoder.

?) Entered ID-nurmbies HEE-N
i ) Encadar [D-number G57679-05

Should the dsta of ihe encoder ID-numbar be used?

M

7 ID check message

Note

This message is displayed, for example, after entering the ID of the scanning unit of an
LC linear encoder.

If the ATS Software finds differences between the characteristics of the encoder and the data
in the database, the following "Encoder selection" screen may be displayed.

Encoder selection

The data for this encoder determined from the encoder database differs from the data stored in the encoder.

Please select a data record.

Encoder data
Encoder Database
ID-number 678919-12 558643-03
Encoder identification ECM 1325 ECH 1313
Encoder model Rotary encoder Rotary encoder
Code bits 25 13
Measuring steps per revolution 33554432 8192
Incremental signal present No es
Line count ] 2048
Functional Safety Wes No
3 Entry of incorrect data might damage the encoder, the interface card or the PC. If you do
- not know the parameters of the encoder, please contact HEIDENHAIN in advance.

i TE—

Cancel |

In this case,it is recommended to check the ID of the connected encoder and the entered data.
Attention

If wrong data from the encoder memory (connect "encoder") or the encoder database
(connect to "database") are used for connecting, the encoder, the test unit or the computer
can become destroyed.

The tolerance ranges of the wizards may be influenced as well.

Note

Please contact HEIDENHAIN if it is impossible to determine the encoder parameters.
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3.2.2 Manual encoder selection

If it is impossible to identify the encoder type (ID label missing or illegible), or if the encoder is
not in the ATS database, most EnDat interfaces offer the possibility of entering the encoder data

by hand.
The function below serves to read out the encoder ID from the encoder memory and display it

on the screen (lower right).
With this ID displayed, "automatic" encoder identification is possible then.

Prerequisite is a functioning encoder interface!

@‘ Note

Regarding the encoder data, please refer to:

Encoder mounting instructions
HEIDENHAIN sales literature

Or contact the HEIDENHAIN Service.

@ I Attention

Observe the warnings!

The "Connect encoder" button opens the "Encoder selection" box.

@ Connect encoder 4
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In the Encoder selection box, click "Manual Settings".

Encoder selection

Wsiing Thiss dialog you can specdy thie datis requined by T prograrn for connecting an encoder by enterng th
encoder's [D-number.
Encoder data

ID-number

= Encoder designation:

e
= Encoder interface: il
= Supply voltage [V]: W
i I the encader is not listed in the encoder database or if you den’t know the encoder’s
“j IDaumber, here you can click Mal{ll,;!l Senlngs and enter the encoder parameners
manually.
", It the selected encoder does not
]

atch the connected encoder, the encader, interface card
of PL could be become damaged.

For your swn safery, please abserve the wamings and directions in the Mounting
Instiuctions,

Cancel

=y Note

This option is only recommended for advanced users!

Incorrect entries may cause damage to the scanning unit, the test unit or the computer.
The setting of the encoder power supply is of particular importance!

Encoder selection

Lzing thiz dislog you can manually set the data required by the p

data manually anly if the encader is not Bsted in the encodeer datal
will be requested

rarn for connecting an encoder. Please st the
oy sl you ke all i ercadis paraemties thit

This program only supports the encoder models fom HEIDENHAIN that can be selected on
the next page. Encoders from ather f 1!

are not

Entry of Incomect data might damage the encoder, the Interface card or the PC. I yau do
nat know the parameters of the encoder, please contact HEIDENHAIN in advance.

< Back Forward > I

Cancel

@5 Attention

Observe the warnings!
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Clicking the "Forward" button opens the encoder data screen (power supply, encoder
interface).

Encoder selection
On this page you must set the supply voltage and enceder's inerface
Encoder supply voltage

1 @sav Qaov Qwaov Qnav  lnput [V

2 Adjust valtage over sensor lines

Encoder interface

3 Interface EnDat j

< Back Forward > Cancel

Input of encoder power supply
Input of voltage readjustment over sensor lines
Data interface used by the encoder

recommends to activate "Adjust voltage over sensor lines" (item 2). When you select the

1

2

3

=y Note

To compensate for voltage drops on the lines between test unit and encoder HEIDENHAIN
encoder through its ID number, voltage adjustment is automatically activated.

Clicking the "Forward" button opens an overview of the data you have entered.

Encoder selection

All data for connecting the encoder have now been entered Before connecting the encoder to the interface card and
establishing the connection via the “Connect” button, check o8 data shown under "Encoder data.”

Encoder data
= Encoder interface: EnDat
« Supply voltage [V}: 5.0
» Adjust valtage: Yes
v, Entry of incomect data might damage the encoder, the interface card or the PC.
&=y

@ Attention

Observe the warnings!

If the selected supply voltage is too high (e.g. 24 V), the electronics of an encoder operating
with 5V will be destroyed.

%’ Note

Check the values you have entered.

After clicking the "Connect" button the connected encoder is supplied with power.
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Typical error message of purely serial EnDat 2.2. encoders without incremental signals.
Confirm this message with "Yes" to connect without incremental signals.
The EnDat designation is printed on the ID label.

Problems with the incremental signals

This wiring does not support incremental signals, or the encoder is not
connected correctly

_‘? ) If the wiring is supposed to support incremental signals, please check
\rl,_) whether all connectors are connected, and whether the connecting
cable is wired according to the manuall

Do you want to connect with the incremental signal deactivated?

Mo |

If this error message is generated, the voltage drop caused by the cable length
(for LC approx. >5 m) is probably too high.

Unknown encoder

The connected encoder could not be identified.
Therefore, no connection could be established.

In this event voltage adjustment needs to be activated.

Adjust voltage over sensor lines:

The function group window is displayed. The encoder ID appears at the lower right.

R — <

Basic functions |
Lx" Poaition display
I(J_ Incremental signal display
(:,.‘j Display encoder memaony

*g Camparison of encoder menory

l‘ Waltage display

Dingnostics |

»" Absakaefincrimontil diniation

Qy Oriknn diagnastics

Corfguration |

p Configare hardware

m Languags sedection

el -
o Manage product keys 2

LC 483 155?’650-% !

1 Display of encoder model and ID
2 The red symbol means that the encoder is under power.

Write down the encoder ID!

LC 483 557650-06 .
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In a next step perform "automatic" encoder identification by entering the encoder 1D

(see chapter "Automatic encoder identification by entering the ID" on page 22.)

Encoder selection

Using this dialag you can specify the data required by the program for connecting an encoder by entering the
encoder's |D-number.

Encoder data

ID-number ‘557679—02

= Encoder designation: LC 183
® Encoder interface: EnDat
= Supply voltage [V]:

i If the encoder is not listed in the encoder database or if you don’t know the encoder’s
—J ID-number, here you can click Manual Settings and enter the encoder parameters
manually.
ﬂ If the selected encoder does not match the connected encoder, the encoder, interface card
- or PC could be become damaged.

Connect Cancel

Note

The ATS software "remembers" the ID and automatically enters it in the "ID number field" of

the encoder identification screen.
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3.3 Basic Functions

= Note
Display and functions may vary depending on the product key and the connected encoder
model!

B Hens

ﬂ Disconnect encoder {

Basic functions ‘

L/_" Position display

I(_) Incremental signal display

O Display ancoder mamery
’c Compangon of ancoder mamary
lj Vahage deplay
Dragntics |
Li Absalutefmerrmental dimation

29 Orkt diagnoratics

Configuration ‘

p Configurs hardware
n Lengusge selection

.','." Manage product keys

LC 483 55765008 .

‘ Basic functions
uf' Position display
O Incremental signal display

@ Display encoder mermory

% Comparison of encoder memary

a Yoltage display
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3.3.1 Position display

B

Position display [EnDat 2.2]

Abszoluts position

151 G

2 Measurad valus [seps]

Incremental position

Absolute position [bits] 3

Incremental status EnDat status
o o (¢} *] (#] O o]
Frequeny Anplituses Transnilsseon Lavar Wat iy PRef.mark Busy

w1 - 2] 2] #|o] V) 4%

Absolute encoder position

Incremental current count

Binary display of the absolute position

(1:1 display of the transferred, non-converted position data)
1 corresponds to bit 1 = LSB (least significant bit)

Yellow arrow = one step back

Note

For encoders with purely serial data interface (e.g. EnDat 2.2, FANUC) the incremental

position is not displayed.

Note

The number of bits depends on the connected encoder.
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Status display

EnDat 2.1
status display

Each time position data are transferred, status information is included and evaluated.
Depending on the encoder model, information on encoder alarms and warnings and on the

quality of the incremental signal are available.

Position display [EnDat 2.2]

Absolute position

Measured value [steps]
51257915

Measured value [steps]

512579 id
[ ! !
Absolute position [bits]

[z2] 3130 23] 28] 27 [ 26] 25] 24] 23] 22[ 21 [ z0] 18] 18 17\15|15E‘13\12\11E‘3|3\7 s[s[4]z[2]1
o T ] | | [ I:IEIEII:I--

Incremental status EnDat status

10 5) o [5) [5) o) )

Frequency Amplitudes  Transmission Error Warnings Ref.mark Busy

o ] =l =] v 2] ¢]e] B2 &

Incremental position

1 In shortened form (group signal) the encoder status is displayed in the lower area of the

position display screen as a colored LED symbol.
2 Use the magnifying glass symbol to display detailed information.

The EnDat interface allows for extensive monitoring of the encoder. Ein An alarm becomes
active if there is a malfunction in the encoder that is presumably causing incorrect position

values.
Some examples of alarms:

Failure of the light unit

Signal amplitude too low
Incorrect position value

Supply voltage too high / too small
Excessive current consumption

Warnings indicate that certain tolerances of the encoder were reached or exceeded (e.g. speed,
control reserve of the light unit) but the position value is not incorrect. If a warning is displayed
the encoder concerned should be inspected or exchanged as soon as possible in order to avoid

down times.
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Position display [EnDat 2.1]

Absolute position

1944283

Measured value [steps]

1944283

Incremental position

Absolute position [bits]

Incremental status EnDat status

19 o (6] o

% 1] -] v] 2] vle] 0y

1

LED symbols for error messages and warnings
o Green symbol = OK
o Red symbol = Error / warning

Note

Group signal - At least one "error" present!

Incremental status EnDat status
Frequency Amplitudes Transmission Error

1) al-| o 2] ¢|s| ) <

Q [ Display detailed status information
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Detailed display of encoder status

Encoder status
Overview of encoder and transmission errors

Erors:
Bt 11 - Light source
Bit 2 - Position arar

Warnings:

Mong

Transmission status of absolute data:

= CRC armor
Transmissien status of incremental data:

= Signal too lange
= Signal too small

3 g

|

Reset errors / warnings

Attention

Please reset the errors and warnings before starting!

After you connect the encoder by means of the ATS software, errors caused by encoder
components may be displayed, although actually there is no malfunction.

If the error messages cannot be reset and new error messages are generated, the encoder
needs to be replaced or repaired.

QOverview of encoder and transmission errors

Errors:
Mane

Warnings:
MNone
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@ Note

A given encoder does not necessarily support all monitoring functions. The information
which errors and warnings an encoder supports can be read out and displayed with the

following ATS software function.

Select "Display encoder memory" from the basic functions list

ﬁ Disconnect encoder

'__f/ Basic functions
u./" Position display
; O Incremental signal display
@’ Display encoder memary
i P :
: Cornparison of encoder memary
: Li “oltage display
'_// Diagnostics ‘

L [ It rtA et

The encoder configuration window is activated.

Encoder configuration

Erty

Y

Yd 212 8@ (6 @|6|

Press the "function-specific view" button (display in plain language).

Press the "EnDat" button.

R A

The encoder data are transferred from the encoder memory to the test unit.
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Open the directory tree "Parameters of encoder manufacturer".

Encoder configuration [encoder data]

Entry | Yalug
- (] Operating status

+- (2 3 encoder manufacturer
D Operation parameters
(2] DEM f[range 2)

(2] DEM frange 3)

|21 Compensation walues of encoder manuf. [range 4]

o [ [

Scroll down in the directory and open the directory trees

Support of error messages 1
or

Support of warnings

Supported error messages and warnings are distinguished by "Yes".

Encoder configuration [encoder data]
| Walue

[ BitD Light source Yes

[ Bl Signal amplitude Mo
[ Bit2 Position emror ez
[ Bit3 Overvoltage Mo
[ Bit4 Undervoltage Mo

[ Bit5 Overcurent Mo
- [1 Bitf Battery faiure Na

=23 Support of warrings

[ BitD Frequeny exceeded A
[ Bitl Temperature excesded Mo
[ Bit2 Limit of ight contral reserve Mo
[ Bit3 Battery load Mo
- [1 Bit4 Reference mark Mo

@ Note
For detailed information on the encoder status please refer to the EnDat interface manual.
@ Attention

PWM 20 and IK 215 evaluate the incremental signals only quite roughly! Faulty incremental
signals may cause serious problems with signal evaluation in the subsequent electronics
even below the threshold sensitivity of the signal monitor (before the test unit generates an
error message).

To inspect the incremental signals in detail HEIDENHAIN recommends the PWM 9 test unit.
The PWM 9 can be purchased from the HEIDENHAIN Service department.
(Contact: see "Spare parts" in chapter “Contacts" on page 131.)

Examples of threshold sensitivities of incremental signals (approximate values):

Amplitude overshoot > 1.25 Vpp
Amplitude undershoot < 0.25 Vpp
Frequency overshoot > 2 MHz
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EnDat 2.2

status display

A yellow "Busy" symbol indicates access to the memory of the encoder EEPROM (12 ms max.)

Otherwise the "Busy" LED is gray.

EnDat status

o o

Transmission Error

@) o o

Ref.mark Busy

!

O

Warnings

The "Reference mark" LED gives information on whether a reference run is terminated (only
for incremental encoders with EIB EnDat interface). If an EIB electronics is connected and with

incremental encoders, the LED is di
reference mark has been traversed.

splayed in gray color and turns yellow as soon as the

EnDat status
Transmission Error

o O ]

Warnings Ref.mark Busy

Note

The "Reference mark" LED of a

bsolute encoders is always yellow.

For encoders without incremental signals the incremental status is masked out!

This status display is required f
HEIDENHAIN EIB interface ele

or synchronization with the reference mark when using
ctronics.
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Detailed display
of encoder status

EnDat 2.2

=y

Operating status error sources

The function "Operating status error sources" provides detailed information on errors. An error
message is set if a malfunction causes incorrect position values.

Note

Operating status error sources are only supported by EnDat 2.2.

A given encoder does not necessarily support this function. The error messages are
encoder-specific!
Whether this function is supported and which error sources it comprises is defined in the
encoder memory/manufacturer parameters EnDat 2.2/Support of operating status error

sources.

Q [ Press the "Detailed status display" key to call the function.

(&)

Frequency

Incremental status

o o

Amplitudes Transmission

EnDat status

o O O

Warnings Ref.mark Busy

jﬁk_];,l c1.| =

&

;?J

)

Encoder status

Overview of encoder and transmission errors

Errors:
Mone

Warnings:
Mone

a

Press the "Read operating status error sources" key.
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Display if the encoder does not support the "Operating status error sources" function:

Support of operating status error soureces

i Operating status error sources are not supported of this
“-/ encoder.

Display after "OK" was pressed:

Encoder status
Overview of operating status error sources

0|)ermi||g status error sources:
Mo support!

e &

Display if the encoder supports the "Operating status error sources" function;
details on errors:

Encoder status

Overview of operating status error sources

Operating status error sources:
Bit 0 - Light source
Bit 2 - S Pos1
Bit 3 - Overvoltage
Bit 7 - S Pos2
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Connection to The EIB (Extended Interface Box) interpolates the sinusoidal output signals (1 Vpp) of
EIB interface incremental HEIDENHAIN encoders and transforms them into absolute position values.

electronics After the reference mark has been crossed, the position value is defined with respect to
a fixed position.

Permitted output signal interfaces:

EnDat 2.2
Fanuc serial interface
Mitsubishi high speed interface

EIB 192

EIB 392

To check the EIB a suitable incremental encoder must be connected to the EIB input (follow the
EIB operating instructions).

Connect the EIB and the encoder to PWM 20 or IK 215 and connect them by means of the
ATS software.

@ Note

Use the ID of the EIB for connecting to the ATS software.

In the "Basic functions" main menu click the function "Position display".
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In the display field for the EnDat status a warning (red LED) is displayed.

Position display [EnDat 2.2]

Relative position

Measured value [steps]

6859

Absolute position [bits]

[36]35]34[33[32]31[30] 28] 28] 27] 26] 5[ 24] 232221 [20[1sne1[1e[1s [14] 13[1z[11 o] a [ 8 [ 7 [ 6 [5 [4 [ 3] 2] 1
HIIHIIHIIHIIHIIHIW
EnDat status

o o o o O

Transmission Error Warnings Ref.mark Busy

]| 9 S

? [ Click the "Detailed status information" button.

The warning "Bit 4 — Reference mark not traversed" is displayed.
The "Ref. mark" EnDat status is displayed in gray color.

Encoder status

Overview of encoder and transmission errors

Errors:
Mone

Warnings:
Bit 4 - Reference mark nat traversed

Traverse the reference mark(s) of the encoder.

Only after the reference mark has been traversed refer the absolute position values to this fixed

reference point.

As soon as the reference mark has been detected, the "Ref. mark" EnDat status display changes

to yellow.

Position display [EnDat 2.2]

Relative position

Measured value [steps]

0688

Absolute position [bits]

[36[35[34]23]22] 31 [a0] 23] 28] 27 |26 25] 242z 2221 [eo[ns[ne[17[ie[is 141312 [o] s [e [ [e [ 5 [4 [a] 2 1
[ i e o o 1T I

EnDat status

o o (@] O O

Transmission Error Warnings Ref.mark Busy

R ) )
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Note

The warning in the Encoder status field can only be deleted by hand after the reference

mark has been detected. For this purpose, press ‘fj|

Encoder status
Overview of encoder and transmission errors

Errors:
MNone

Warnings:
Mone

9a

Delete the warning.

Position display [EnDat 2.2]

Relative position
Measured value [steps]

50195 16 id

Absolute position [bits]

CET T T (ool [ o | T[] (o] oo o o ] [ [ |

EnDat status
Transmission Error Warnings Ref.mark Busy

=] %
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Measured
values view

‘7 The measured values are displayed as they are transferred from the encoder.
1jafl

Absolute position

Measured value [steps]

1344283

1944283

Incremental position

Position view

The measured values are converted into linear [um] or angular [degrees] data
];, according to the settings of the encoder parameters.

Absolute position

Position [im]
028

Position [im]

'8
Incremental position
1807284

Display for a multiturn encoder:

Absolute position
Revolution Angle [degrees]
cH Ic568
' k
Incremental position
Revolution Angle [degrees]

e 12568

%’ Note

For encoders without incremental signals the incremental display is inactive!
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Clear incremental
counter

Equate function

CL

The incremental counter is set to zero (0.0).

Absolute position
Position [m]

3586 176

Position [pm]

iy
Uy

Incremental position

B

The incremental counter loads the absolute position (displays of absolute

and incremental positions are the same).

Absolute position

Measured value [steps]
1807279

Weasured value [steps]

18071279

Incremental position
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Synchronization
mode

Invert counting

The absolute and the incremental positions are synchronized with each other
|+ at the counting limits (zero crossover of absolute and incremental tracks).

Synchronization inactive:

Absolute position

8188

Measured value [steps]

-y

Incremental position

Synchronization mode active:

Absolute position

Measured value [steps]

8 188

Incremental position

Example: 13-bit rotary encoder

direction of o . .
. If the zero position is rotated into the "minus" range, the absolute code of the absolute track
incremental . . " . .
. restarts with the highest position value (in the example: 8191), whereas the incremental counter

positions ;

starts to count backwards, i.e. -1, -2 ...

When the synchronization mode is activated, the incremental counter also starts with the

highest absolute value (in the example: 8191).

Zdhlgrenze
Counting limit
I~
... 8189, 8190, 8191, | 1, 2, 3, ... absclute
e =B, =2, = 1, 2, 3, ... incremental
Inkrementalspur

Counting limit = Absolute value 'Zero' (&)

Absolute position [bits] display

The displayed value corresponds to the position value transmitted by the encoder.

(1:1 display of the transferred, non-converted data)

The absolute encoder position is displayed as binary value.

Position 1 represents bit 1 which is the LSB (Least Significant Bit) of the position value.
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Datum shift

@
A\

Set datum shift

=y

o

The bit length may vary and depends on the connected encoder.

Absolute position [bits]

F=3 I N N N KT T I T I T T S S I I P
M| (] [ T e[ (e ] (W] | ] o], ——

Example: Rotary encoder with 37 bits

For certain encoders (e.g. SSI rotary encoders) the counting direction of the
incremental counters can be programmed; the ATS software can be adjusted for
parallel measurement.

The counting direction for the incremental positions is reversed.
Ll
F il

Customer-specific datum shift can be performed with EnDat encoders.
This serves to adapt the encoder (e.g. to capture the rotor position of a synchronous motor)
to the machine/motor individually for each axis.

Attention
The datum shift can only be performed correctly while the encoder is in standstill.

DANGER

An incorrectly set datum (with synchronous motors: field angle) can lead to undesirable
reactions of the motor, including uncontrollability. It might even move in the wrong
direction!

Ensure that vertical or hanging axes cannot fall!

Please contact the machine manufacturer or HEIDENHAIN, if you have any questions.

= Click the symbol.
4 |

There are two types of datum shift:
1. EnDat-compliant datum shift

This type considers the relation of datum and signal period (incremental signal).

Note

After the datum shift the absolute datum will not always be exactly the current position.
The ATS program calculates the new datum such that in relation to the incremental signals
its position corresponds to the EnDat specification, i.e. is as close as possible to the desired
position.

Attention
For encoder types "with incremental signals" (interface names EnDat 01 and EnDat 02)
the setting "EnDat-compliant datum shift" must be displayed.
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Datum shift

" The TDatwm shift EnDat compliant” may enly be deactivatad with purely serial
L] data ansmission.

Kind of datum shift
Danum shift EnDar complliant

@ 1o curremt positon O 10 absolute poslilon

Set Cancel

Kind of datum shift
Datum shift EnDat compliant

@ to current position Q to absolute position
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2. Non EnDat-compliant datum shift

An assignment of datum and signal period (incremental signal) is not considered!
Note

This setting is used for purely serial measuring systems (interface names EnDat 22
and EnDat 21).

Set datum "to current position".

@ to current position O to absolute position

Note

Before the datum shift is performed the measuring system must be positioned to the point
at which the new datum should be set.

Set datum "to absolute position".
The desired datum shift can be entered as numerical value into the field marked in blue.

Q to current position ® to absolute position
Set to absolute position

Datum shift in steps

Position [steps]

The absolute value can be entered in [steps] or in [um].

Set to absolute position Set to absolute position
Datum shift in steps O Datum shift in steps
Position [steps] Paosition [pm]
[241256 [24125.6

After clicking the "Set" button the datum is saved in the encoder memory.

Skt Cancel

48

HEIDENHAIN ATS Software Operating Instructions



Cancel datum shift

Checking the
datum shift in the
encoder memory

kd

To reset the datum shift to the factory default setting click the button

"Undo datum shift" and confirm the prompt with "Yes".

o

Position display [EnDat 2.2]

Absolute position

=0 D Undo datum shift

Absolute pos

PArrars

] T e e |

Incremental status EnDat status

Measured value [steps]

42949666 15

ured value [steps]

4605

“ia) Do you really want to undo the current datum shit?

(&) (&) ) o o o

Error warnings Ref.mark Busy

&

o] N

In the "Operating parameters" section of the encoder memory you can check the specified

datum shift.

For this purpose the configuration of the encoder must be read out first.

In the basic functions window select "Display encoder memory".

il HETDENHATN £ ATS - Adjusting and Testing Software

i =101 =
File  Halp

TR T,

Basic functions |

Lx" Position display
() Incremental signal display
0 Display encoder memony € R}

m Carparaon of naodar mormary

a Valtage display

Disgnostics |

L-‘ Abgolutefincremental dewation

-
&9 Ordine diagnostics

Configuration |

h Confiqure hardware
& Language sebaction

¢l
% Mansge product keys

LC 483 BBTE60-06 .
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Press the "EnDat" key ("Load encoder configuration from encoder").

@l Press the "function-specific view" button (display in plain language).
EnDat

Encoder configuration

Enty Value

Sld 22 9[@T @ @) &)

The encoder data are transferred from the encoder memory to the test unit.

Open the tree structure of the "Operation parameters" directory.

Encoder configuration [encoder cata]

Entry | Walue
=- (3 Operating status

& [ Parsmeters of encoder manufacturer
= £ Operation parameters

L& Datumn shift

¥ word2

In the "Value" column of the table you find the datum shift in measuring steps.
For measuring lengths up to 32 bits word 0 and word 1 are used, for measuring lengths
up to 48 bits word 2 is used in addition.
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Edit datum
shift value

=y Note

Manual editing of the datum shift is only recommended to expert users.
Datums can be set and canceled easily with the symbol keys in the "Position display"

function.
1. Editing in the datum shift line (word 0):

Click the datum shift value.
Enter a new value. If you intend to cancel the datum shift, enter the value 0.

1

To activate the edited datum shift the encoder configuration must be saved in the encoder.

Click the "EnDat" button ("Save encoder configuration in encoder’) to open the

{’ window for selecting the memory area.
|EnDat

Selection of memory area
Selection of the memory areas to be transferred

O Operating status
Operating parameters;

0 OEM parameters (range 1)
O 0EM parameters (range 2)
O OEM parameters (range 3)

Transfer h | Cancel

Select the "Operating parameters" memory area.
Click the "Transfer" button to save the data in the encoder.
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2. Editing in the datum shift window:

Clicking the button right from "Datum shift value" opens the "Datum shift"
5 I window.

Encoder configuration [encoder data]

Entry [ value
& [ Operating status -~
- [[3 Parameters of encader manufacturer
=1 3 Operation parameters
r word 0 19432 -
L word 1 £5024
¥ wiord 2 0

word 3 3
B vimis
[ wordS
[x wod B
[ wiord 7
[ word 8
g x:s ?a Hexadecimal [3860
[ word 11
[¥ word 12 Binany
[ word 13
L& wiord 14
L¥ word 15 ok Cancel ‘
# (3 OEM fange 1)
5 (Z1 DEM liange 2)
5 (1 DEM (1ange 3) -

od 22 & FE (6 B0 &

MNew value

Decimal

‘DmHDDDDHDDDDD

Here the value (decimal/hexadecimal/binary) can be edited; click OK to confirm.

=y I Note

Entering the value 0 cancels the datum shift.

@ I Attention

If the datum shift is edited in the operating parameters area, the ATS software does not
check, whether the entry value is EnDat-compatible.

Click the "EnDat" button ("Save encoder configuration in encoder") to open the
£ Dat[ window for selecting the memory area.
n

Selection of memory area
Selection of the memory areas to be transferred

O Operating status
O OEM parameters (range 1)
0 OEM parameters (range 2)
O oem parameters (range 3)

Transfer h | Cancel

Select the "Operating parameters" memory area.
Click the "Transfer" button to save the data in the encoder.
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3.3.2 Display of incremental signals

=y

=y

In the basic function "Incremental signal display" the incremental signal (1 Vpp A/B signal) is
displayed in a circular diagram (scope display X/Y; also known as Lissajous figure).

Note

The circular graphic is a very simple oscilloscope function; fast changes in amplitude or error
spikes cannot be displayed.
For this purpose additional testing equipment, such as a PWM 9 and a digital oscilloscope
are required.

To select the function double-click "Incremental signal display".

¥5 HEIDENHAIN : ATS - Adjusting and Testing Software
File  Help

ﬁ Disconnect encoder

Basic functions

u./‘- Position display

O Incremental signal display

@ Display encoder memaory
2 ©
ompatison of encoder mermory

u WVaoltage display

Diagnostics

u#‘ Absolutedincremental deviation

Qy Online diagnostics

Configuration

‘b Configure hardware
a Language selaction

"ff‘ -, Manage product keys

L

In the "Incremental signal display" the amplitude height is displayed digitally in Vpp; it is
calculated with trigonometric functions and is also available in standstill.

Note

In standstill only the current position is displayed.
For an exact amplitude check always traverse the entire measuring range!
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The green annulus represents the tolerance range of the signal amplitude:
Inner circle: 0.6 Vpp
Outer circle: 1.2 Vpp

“

Note

The blue circle must be between the two green circles.

Incremental signal display

Circle display

VIJIS —El‘4 VEIIZ E‘l EIIZ Dlﬂ D‘E
LC 483 557650.06 19345954

@]

Incremental position

Measured value [signal periods]

537687

Incremental signal properties
Signal amplitude [Vpp]

0e3

Incremental status

Frequency o Amplitudes o

iy

With the "Settings" button you can adjust the number of displayed points to the

measuring situation.
The sampling rate of the oscillscope is 100 ys. The number of displayed values is

100 minimum; no upper limit is given.
The standard setting is 1000. With this standard value the graphics is cleared and
redrawn every 100 ys x 1000 = 100 ms.

Settings

Clear diagram

Mumber of values: 1000
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Example: Number of values increased to 10000

The diagram is generated from 10000 measured values, i.e. after 10000 measured values were

displayed the graphics is cleared and the display redrawn (afterglow effect; the ATS requires

more processing power and memory). This display mode is appropriate for low-frequency output

signals.

Incremental signal display

Circle display

Incremental position

08
Measured value [signal periods]

557852

Incremental signal properties
Signal amplitude [Vpp]

833

Incremental status

054
04
03+
o2}/
ol

01 d-3--
024y .
H Frequency o Amplitudes o
R

041

ns54-

06 -

-06 -0.4 -0.2 ) 0z 04 05
LC 483 557650 06 19345954

@) Y

Example: Number of values reduced to 100 (minimum)

The diagram is generated from 100 measured values (agile display).

Incremental signal display

Circle display
Incremental position

05 4-
Measured value [signal periods]

330434

Incremental signal properties
Signal amplitude [Wpp]

0986

Incremental status

Frequency ° Amplitudes o

05+4-
044-
03+4-
02+4-
01+4-

01 4-
02
034-
041
054

06§ -

VEIIE —El‘4 —D‘E Ell D‘Q El‘4 EIIE
LC 483 557650.06 19345954

AP ] Y

Other values, such as the Incremental status etc., see the Basic functions.
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3.3.3 Display encoder memory

Absolute HEIDENHAIN encoders with EnDat interface feature an internal encoder configuration
memory. The layout of the configuration memory and the meaning of the individual data words
is described in the interface specification entitled "EnDat Interface: Bidirectional synchronous
serial interface for position encoders."

This specification is available from HEIDENHAIN as a separate document.

Therefore, this manual does not provide explanations of the individual memory areas and data

words.
Calling the encoder Click the function "Display encoder memory".
configuration
ﬁ' Disconnect encoder
Basic functions ‘
n./'- Position display
O Incremental signal display
@’ Display encoder mermory e
The encoder configuration window is activated.
Encoder configuration
Enty Value
te 22 8|[@T[E @6 )
Loading the = Press the "EnDat" key ("Load encoder configuration from encoder").
encoder EnDat

configuration from
the encoder

The encoder configuration is transferred from the encoder memory to the computer.
The encoder data are displayed in a tree structure.

Display of the tree structure with EnDat 2.2 encoder connected:

Encoder configuration [encoder data]

Entry | Walue
+- [ Operating status
[Z2 Parameters of encoder manufacturer

[ Operation parameters

Z OEM [range 1]

[Z7 OEM [range 2

Z2 OEM [range 3)

[Z1 Compensation values of encader manutf. [range 4]
[Z Manufacturer parameters for EnDat2.2

3 s S O S S
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Display of the tree structure with EnDat 2.1 encoder connected:

Encoder configuration [encoder datal]

Entry | Walue
+- [ Dperating status

+- L] Parameters of encoder manufacturer

[ Operation parameters

(21 DEM [range 2)

(21 DEM [range 3]

[Z Compenzation values of encoder manul. [range 4]

%’ Note
These tree views are examples.

F- [ [ [

The display may vary depending on the encoder and interface specifications and on the
product key used.

Tool bar for encoder configuration

old] 23] 8|@T [0 B[o]

Load encoder _ When you click this button the "Open file" window is displayed. Similar to the
configuration D ‘ Windows Explorer you can e.g. search for and open backup files. Only files with
from a file the extensions x.edf and x.ecf can be read.

Open File BEx
Laok in: ‘QAKIS # _vJ E‘F Ea-

1D |

My Recent

Documnents

Deskiop

=,

My Documents

My Computer

M_\Jpl;letwmk File name: |LC 483 |0 557650 06 1234564, ecf LJ Open
laces
LJ Cancel

Files of type; |Spaichennhalta [*edf;" acf]

Save encoder This button serves to save the current encoder configuration on your computer.
configuration H [ When the "Save file" window is displayed you can create a new folder to save
to a file the encoder configuration data (backup) on your computer. The data are stored

as x.ecf or x.edf files.
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Load encoder
configuration
from encoder

=y

Save File

RIX

Save in | £ Avis ¥

- e Bk E-

My Recent
Daocurnerits

m

Desktop

My Documents

5

by Computer

My NetwarkFie e [Ce=:D = Save
Save as type: ‘Speicherimhalle ["ecf] j Cancel
With the button "Load encoder configuration from encoder" the data stored in
e the encoder are transferred to the computer and the tree view of the encoder
nDat

configuration is displayed (see chapter “Display encoder memory" on page 56
and “Loading the encoder configuration from the encoder" on page 56).

Encoder configuration [encoder data]

Entry | Walug

+ [ Operating status

+ [ Parameters of encoder manufacturer
+ [ Operation parameters

+ [ OEM frange 1]

+ (1) OEM frange 2]

+ (1) OEM frange 3]

4 (1 Compensation values of encoder manui. [1ange 4)
i

(£ Manufacturer parameters for EnDat2 2

Yd 43 8 @@ [® 66| hS

Note

HEIDENHAIN recommends to save the loaded encoder data on a computer.
(See chapter “Save encoder configuration to a file" on page 57.)
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Save encoder With the button "Save encoder configuration in encoder" an encoder configuration stored in
configuration in the computer is transferred to the encoder where it is saved in selected memory areas.
encoder

Encoder configuration [LC 483 ID 557650_06 SN 123456A.ecf]

Entry | alue
(L Operating status
[Z Parameters of encoder manufacturer

(L Operation parameters

(0 OEM [range 1)

(21 DEM [range 2)

(2 DEM [range 3)

(L] Compensation values of encoder manu. (range 4)
(£ Manufacturer parameters for EnD at2.2

e e [ [ - 4]

L2148 ARG i [ [ERTiC] )

After clicking this button you can select the memory area to be transferred in the
E{D’a‘t "Selection of memory area" window.
ni

Click the "Transfer" button to write the "new" data to the selected memory areas.

Selection of memory area

Selection of the memory areas to be transferred

Operating parameters

OEM parameters (range 1)
OEM parameters (range 2)
OEM parameters (range 3)

Transfer [} | Cancel

@ Attention

Data already saved in the encoder will be overwritten! We recommend that you back up the
"old" encoder configuration (see chapter “Save encoder configuration to a file" on page 57).
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@ Note

Some memory areas may be write-protected (can be seen from Encoder configuration ->
Operating status -> Write protection).
An attempt to transfer data to a write-protected area will be aborted by an error message.

Error while saving encoder data

*fou tried to overwrite write-protected encoder data
The process was canceled without changing any encoder data.

Encoder configuration [encoder data]

Entry | Walue
=} =3 Operating status
# [ Emars
& [0 Wamings
= 23 Wite protection
[& Bit0 Encoder manufacturer Yes
[# Bit1 Operating parameters Mo
[ Bit2 DOEM Yes
[¥ Bit3 Compensation values [range 4] Yex
[# Bitd Compensation values [range 3] Mo
[& Bit5 Compensation values [range 2) Mo
[¥ BitE Section 2 memory area block 0 Mo
[¥ Bit7 Section 2 memory area block 1 Mo
[ Bit2 Section 2 memory area block 2 Mo
[ Bit3 Section 2 memary area block 3-n Mo
Apply encoder . When you click this button the basic view of the encoder configuration is loaded
configuration l‘-a (display of directory tree reduced to main directories).

View of the encoder configuration

The display of the configuration data consists of two columns. The left side (Entry) shows the
available memory areas in a tree structure. On the right side (Value) the data words assigned to
the selected memory area are displayed. The display may be function-related or data-related.

Encoder configuration [encoder data]

M Enty M vse
) | *
0 Maskd 1]
O Mask1 [
0 Mak2 || o
[ Matkd o

L) Version of Erlst interface
+ [0 Memory shocation for OEM valuet T
+ [0 Memory shocation for compenitation vakset l

L
|
|
| ) Musrber o clock, pulses lor poslion vabee el | 52
i O Erscode nodel 11 Atrsohde ke sncoder
| 01 S e el [ || F]
O Drtmgushabie sevolulrors ]
! I T P o
| [ Prition of thes et andranmcn mak ] || o
| (1 Measuing step vith seriad data hansfes [rm] 1) &
(1 Ditum shilt of the sncades manudachue n
| + [ 10 number ||
0 @ [0 Seris nunber "
| 1) Trawerse dection || Increating vahues with chickwise iotatisn
! 1Y Extemal comistioning st 11 et uppated
11 M mech permisiible isveiting speed Il || 160
L‘.J_“iuﬂ’.‘“"_-_-._.- — _J x
tlul 22 8@T[® b]6) )

When you click this button the data words and values are interpreted according

Function-related > DU ) ; . ;
view of encoder to the EnDat specification as far as possible and displayed in plain language.

configuration data
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Data-related view When you click this button the numerical values of the data words are displayed.
of encoder

configuration data

Encoder configuration [encoder data]

=3 Pauameters of sneoder manulachues 1l
0 weedd ]
O WeedS ||n
0 ‘wioed & Hid
[ Weed7 ]
11 weedd ||

01 weedd 1116451

LY ‘wieed 10 | 65384

0 wed 1

0 Wond 12 ') 1663

0 Wod 13 E= ]

D) Wod 14 :

O Wod 15

O Weed 16 |

O Weed 17 i

O Weed 18

O Weed 19 |

0O wieed 20 '

0 weed 21 |

[ weed 22 -

[ weed 23 J

] Weed 24 i AR

olu| 22 0] DT [0 &[6] )

Decimal value
display

0

Encoder configuration [encoder data]

Enity | (7
25 Parameters ol encodes manulachus |

[ Maskd .

O Mask1 |

1

O Mask?

O Mask3
(1 Version ol Erliat ininiface
(23 Memoy alocasion ot [IEM vakses i
< [ Memonp shocason for congenishon value |
LY Musmber of clock. pulses for paition vabis tranites | 32
Encoder model | Abzokie inear encoder
Sigrel pesind [incremenal o] | 20000
Diifinguithathe cevolutions .
Increment of edestnce marks [rvn]
Patition of the friz setecence madk ] |
Measuers shep vlh sidl dala banslen [ran] 1
Datusm st ol e svrconke manul achures |
w010 e
1 Send sl
) Tisveos deechon | Incisasrg vabues vih clockwnse olabon
[ Extenial comnimssmmmg dagrass ) ol sl
(1 Mase smch. penivssibie laversrg speed bstnn] | 160
% (B Accusey ronge | J -

old 23 8[@T [0 06| &

pooccocooe
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Binary value
display

1

Hexadecimal value
display

Encoder configuration [encoder data]

i

0 Memany allocation for OEM walues
0 Memaey alloc shion for compentation vahat

3

Enly [

= Paanetens o ervode mared scham |
0 Mak0 1 OOUOUOUU
O Mak1 L
0 k2  Dono0monon
0 a3 NI
D1 Version of Enlia ikerface | 0000000000

1 Murnbes of clock pubess bor pasion vshas bastes | DUDDDDDDDIT O

D) Encode sodsl Aol e v

Os 1

1 Distingishable revokfions 000000DDNNNNNNN0

D1 Incoemant of reforence ks [ 00000000

1 Poskon of the fust ieference mak [l 0000000000000000 -

L1 Mesiuring step wih sesal & el

(1 Dt chift of the encoder |
w010 eanbe i
L0 Senel rnanibe |

D1 Tiawnize deection Incinasing viskins with clochyion atation

1 Futemal commissioning dagnasi: nal supported H

D) Maw mech pesmizshl ing apeed |mimin] o] |
w0 Accusbey ange | | PO ..

old| 2.2 &

jc][c] )

Note

B

This display mode is used in the EnDat interface description.

Encoder configuration [encoder data]

Enliy [ s

= {23 Parameters of encodet manulschurer
Mask 0

Mash 2

Mash 3

Wersion o ErDat inteiface:

12 My alneation fo IEM vakses

(2 Memap alneation for eomperastion vales

ooooc

Encoder modtl
Signal pedicd [ remental [nm]
Difinguithable sevalutiont

Trrcresnent ol selesence saiks i)
Fosatron o e sl edevenon mah, [ivn]
Measunry she il oeial dala hanshes [ran]
Drshan shall ol B sk muard acham
(23 1 numbes

pooccooco

O Traverss dasciion
[ Estemal commistioning disgratis

+ [ Accurscyrangs |

Yd 22 8|[@0 B 8

|
Mach 1 |
1
1

1
]
%[22 Serisl nunber i
1

BEgEE

N.mﬁMnmmmmmmJ 0000
1 Bbsokie inest encoder

$00004E20

E§§§

S

Incirasing vohins with clackwiss rotation
ot jupponted

1) Mac mech permissible taversing speed [mimin] | $0084
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Editing the encoder

Use the left mouse button to mark the value to be edited. (In the example: Datum shift)

configuration
Encoder configuration [encoder data]
Enmy | [ Value
K] :wm 42 B5535 ~
[ Word 43 [Heidenhain-specific) 1348
(1| Ward 44 [Heiderhain-specific) 36352
1) Word 45 [Heidenhain-specitic] 26682
[ | Word 48 [Heidenhain-speciic] 1664
‘1| Checksum [calculated) 28060
[ ! Checksum (encoder) 28080
= =4 Dperation parameters
! Datum shift
g'wmz
1 (23| Configuration for diagnasis
[ Addvess assinment 0
3 DI\nsnucunm
| Tringer thresh. warming bit for excessive temp. [ -273
[ 'Cpcle time 0
[r|ward @ 0
Drlwmm 0
L pword 11 0
L [ward 12 0
[ yword 13 0 3
[ |woid 14 0
| Drlwodis [l -
gd 22 8@Ee 5E Tt
Q’ Value can be edited
D Value cannot be edited
e Value cannot be edited, since it is the result of a calculation or it consists of several
= words for easy-to-read display (e. g. ID 557 650-06)
The drop-down list opens.
394557 ||
Open the editing window by clicking this button (to the right of the drop-down
I list).
¥4 patum shift
INew walue-
Decimal
Hexadecimal ]DDSCS%B
Ene [n0000000001111 000011010001 101011
ak. Cancel
Second option:
= Click the button to open the list from which you can select predetermined
4 values.
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Setting write
protection for
memory areas

Third option (no screenshot):

Yes Select Yes/No (check mark in check box = yes, check box empty = no).

Mo
-
Tes

Attention

When you have successfully edited the encoder configuration on your computer, you must
transfer it to the encoder.

Press |_‘E"D“

Only then will the data in the encoder memory be active.

(See “Save encoder configuration in encoder" on page 59.)

The old data will be overwritten.

We recommend that you back up the "old" encoder configuration!

For EnDat encoders there is the possibility of assigning a write-protection to the memory areas
so that the data are protected from unintended editing. This is necessary, particularly to ensure
machine safety and system reliability.

HEIDENHAIN therefore protects the "parameters of encoder manufacturer” memory area with
the corresponding write-protection bit. Among other information the encoder adjustment data
are stored here; editing these data would render the encoder inoperable.

We recommend setting the appropriate write-protection bit after setting the machine-relevant
parameters in the OEM memory areas and after "datum shift" (operating parameters)!

Attention
The write-protection cannot be reset after the encoder configuration was saved in the
encoder.

Only JH Traunreut or an authorized HEIDENHAIN representation can cancel write-
protection!

Example: Setting write-protection

p means "YES" = Write-protection set.

When you click this button the data is transferred to the encoder memory and
write-protection is active.
EnDat

Encoder configuration [encoder data]

[ Enp [ Ve
|= 3 Dpesating st -
v [ Enoe
¥ [ Waming:
= 23 Wikte protection
LY i) Encoder marwfscharer “fes
L¥ B Opersting parsrraters Ha
LY or2 0EM =
LX B3 Compenation vabaes frange 41 Y&
[ Bits Conprmaton vahss e 3) Ho
¥ B Conperisabon vahess e 2) Ho
[ Bif Seclon 2 meso ses bock, 0 o
[ BR7 Seclin 2 meso sea bk, 1 Ho
[ Bi Seclon 2 mesow e bock, 2 Ho

¥ B Section 2 memary e block 3n Ha
# [ Function nfiakzaion
| (23 Parametirs of ancodes manudachaes
| [ Opesation parsmeters
|= [ OCM frarvge 1]

[+ 3 OEM frange 21

|5 [0 OEM frarvae 31

| [ Compensation wahues of encodes manul. [1ange 4]

|+ [0 Marwfacturer parsmetess for EnDat2.2 "
vd 23 8@ 6|6 &)
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3.3.4 Comparing contents of encoder memories

With this function you can compare the configuration of the connected encoder to a reference
file.

=y I Note

This comparison function is only recommended to advanced users!

¥4 HEIDENHAIN : ATS - Adjusting and Testing Software
File Help

ﬁ Disconnect encoder

Basic functions

u./'- Fosition display
O Incremental signal display

@ Display encoder memary

C@ Comparison of encoder memaory <
ti Waoltage display

Diagnostics ‘

u#‘ Absolutedincremental deviation

Qy Online diaghostics

Configuration ‘

‘F Configure hardware
a Language selection

(Al
ey M duct k
“i, Manage product keys

The encoder to be compared must be connected and identified.
A reference file with an encoder configuration must be available.

Click the function "Comparison of encoder memory".

% Comparison of encoder memory <
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The log window ("Protocol’) appears and you are prompted to load the configuration of the
encoder currently connected.

When you click this button the current encoder configuration of the connected
Erﬁi encoder is loaded into the comparison register (= encoder configuration 1).

= The button to the left loads a saved encoder configuration (e.g. received by e-mail)
u from a file into the comparison register (= encoder configuration 1).

Comparison of encoder configuration

Load the encoder configuration to be compared from a file or the connected encoder. Then load the reference

configuration from a file. In order to compare the configuration data (memary contents), press the "Begin mermory
cormparison” button

Protocol

o8 9 % &)

i The button to the right loads a comparison configuration into the comparison
ﬁj register (= encoder configuration 2).

Comparison of encoder configuration

Load the encoder configuration to be cornpared fram a file or the connected encoder. Then load the reference

configuration from a file. In order to compare the configuration data (memory contents), press the "Begin memory
comparison” huttan

Protocol

- Load cofiguration data from encoder. successful
- Encoder configuration 1 loaded

- Load configuration data from file "LC 483 1D 557650 06 SM 1234564, ecf': successful
- Encoder configuration 2 loaded

- Comparison of configuration data can be started

o2 9 o

Clicking this button starts the comparison of the two memories.
(%; (This may take several seconds.)

The differences of the encoder configurations 1 and 2 are entered into the log file.
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Note

Additional documentation is required to understand and evaluate the entries! (EnDat
specifications upon request.)

Original encoders — even with the same ID — always differ from each other, since e.g. signal
compensation values are determined individually and saved for every encoder!

Comparison of encoder configuration

Compare "Encoder data" and "LC 483 ID 557650_06 SN 123456A.ecf"

Section |WDrd ‘Eunﬁg. data 1 ‘Ennﬁg. dataz | ~
Parameter of enocder manufacturer 24 12340 12342
Parameter of enocder manufackurer 25 33361 33362
Parameter of enocder manufacturer 27 13800 &736
Parameter of enocder manufacturer 28 8982 10034
Parameter of enocdsr manufacturer 33 65380 65480
Parameter of enocder manufacturer ) 65330 65450
Parameter of enocder manufacturer 47 31674 28080
Compensation values of encoder manuf, (range 4) 106 12340 12342
Compensation values of encoder manuf, (range 4) 107 33361 33362
Compensation values of encader manuf, (rangs 4) 109 13600 G736
Compensation values of encoder manuf, (range 4) 110 BI52 10034
Compensation values of encoder manuf, (range 4) 115 3267 3203
Compensation values of encader manuf, (rangs 4) 124 21357 16236
Compensation values of encoder manuf, (range 4) 127 43218 45339

@) 2

Example of an error message, if encoder configurations cannot be compared (different
EnDat command sets):

Comparison of encoder configuration

The EnDat command set of the encoder configurations to he compared differs (EnDat2.1

and EnDat2.2).
A comparison of the configuration data is not recommended, since these are obviously
different encoders.

i Please press the “Load configuration data™ button to open the dialog box for loading the
*/ encoder configurations, and load the encoder configuration of the same encoder.

Click this button to terminate the function and return to the main menu.
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3.3.5 Voltage display

Basic functions

u/" Fuosition display
O Incremental signal display
@ Display encoder memory
? )
Comparison of encoder mermory

u “oltage display <

Voltage display

Voltage
Measurement valua [Volt]

53¢
Measurement value [Vaol]
SRR

Measurement value [A4]

0. 158

Voltage [Remote Sansza]

Current

Voltage:

Display of the voltage provided by the test unit to power the encoder

Voltage [Remote Sensel:
Operating voltage at the measuring system; voltage drops on the encoder supply lines are taken
into account.

Current:

Display of the encoder current consumption

=y Note

The display may be different, depending on the type of power supply selected and on the

encoders connected.
In "closed-loop operation" and when the Service Adapter (e.g. SA 100) is used, power supply

and current consumption of the SA (not of the encoder) are displayed!
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3.4 Additional Information (EnDat 2.2): Temperature Display

=y

Note

Display and functions may vary depending on the EnDat interface, the product key and the

connected encoder!
Not all encoders support temperature display. From the "Temperature display" icon you ca
see, whether the function is available.

¥5 HEIDENHAIN : ATS - Adjusting and Testing Software

File Help

ﬁ Disconnect encoder

Basic functions
Ii. Fuosition display
D Incrernental signal display
@ Display encoder memaory

C@ Comparison of encoder memory

lj Yaoltage display
| Add On Info <

Temperature display

Diagnostics |

u#' Absolute/incremental deviation

Configuration |

P Configure hardware
& Language selection

1

L\f Manage product keys

Add On Info

Temperature display e

When you double-click the "Temperature display" button the current temperature values of
sensor 1 and 2 are displayed.

Temperature display

o 321°C
89 °F
220EC
72 °F

&

Temperature sensor 2

n
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Temperature sensor 1:

External sensor, e.g. in the drive (temperature switch or temperature-dependent resistor)

Temperature sensor 2:

Temperature sensor inside the encoder

@I

Note

Not all encoders support the temperature data for the evaluation of the EnDat status (error

message / warning).

Temperature display

Temperature sensor 1

Temperature sensor 2

Contact open

22 °C
72 "F

Temperature display

Temperature sensor 1

Temperature sensor 2

Contact closed

22 C
72 °F
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3.5 Diagnostics

3.5.1 Absolute-to-incremental deviation

%’ I Note

t

Display and functions may vary depending on the product key and the connected encoder!

With the function "Comparison of absolute and incremental values" absolute encoders can be
checked for the following defects:

Code transition errors between absolute and incremental values
Scale contamination and resulting signal and position errors
Signal interferences (interference problems with resulting positioning errors)

Internal propagation and calculation times etc. may cause a difference between the absolute and
the incremental position values.

Note

The absolute value is calculated at the scanning point (scanning unit or electronics of rotary
encoder) and is serially transferred to the PWM 20 or IK 215 as absolute data word.

The incremental signals are transferred to the subsequent electronics via the analog
interface and are processed there (interpolated, digitized).

In the test unit the absolute and the incremental position values are compared to each other
and the difference is displayed as deviation span.

The different signal paths (propagation times, calculations, etc.) result in a deviation
between the absolute and the incremental position display; the deviations must not exceed
the specified accuracy ranges.

Deviation span and accuracy (displayed in LSBs) are defined for different velocity ranges.
Attention

The absolute value of the deviation span must not exceed the specified accuracy of the
velocity range.
The deviation span is displayed in red color, if the tolerance is exceeded.
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Double-click "Absolute/incremental deviation" to open the window "Comparison of absolute
and incremental values":

¥ HEIDENHAIN : ATS - Adjusting and Testing Software
File  Help

ﬁ Disconnect encoder

Basic functions ‘
M‘ Position display
IQ' Incremental signal display
@ Display encoder memary

% Comparison of encoder memaory

u Yaoltage display

Diagnostics

u#' Ahbsolute/incremental deviation

Qy Online diagnostics

Configuration ‘

F Configure hardware
& Language selection

rjlv Manage product keys

Diagnostics ‘

u#. Absolutedfincremental deviation <
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Example: LC

Comparison of absolute and incremental values

[_Status i Absolute position [steps]

o 25739833

1
| |
I Status ! Incremental position [steps]

!
)

.o NSﬂgqaea

Area ']l Velocity Accuracy _[ Velocity at ] Deviation span
[m/min] 4 ILSB] deviation 1 [LSB]

|
1st || 0.71 400 i! 0.000 ! 585

I
2nd 1, Velocity randg 2 equals velocity fange 1 6

l___‘__—‘;’_‘

Status display

Position display

Speed ranges

Tolerance limit of the accuarcy [LSB] for the specified speed [m/min]
Deviation in velocity range 1
Deviation in velocity range 2
Deviation in velocity range 3
Reset deviation

9 Display detailed status information
10 Velocity at deviation

11 One step back

WO NOOOCTH WN=

Example: EQN rotary encoder

Comparison of absolute and incremental values

Status  Absolute position [steps]

o S (I 3 S an
Absohne ' ' l U
Status  Incremental position [steps]

o S (I 3 S an

Incremental ' ' l U

Area I:)(-aml—sm__.ﬂ_c(mc; Tigfaa_lm;l'on Deviation span

- [rpm] [LSB] 1{ [rpm] i
1st ! 1500.00 2 H 0.00 i :
| | M
2nd 12000.00 100 )
| ‘i | =
I
>2nd 1 >1200000 > 100 | | 8
L |
20 J 2 12 13 N

12 Tolerance limit of the accuracy [LSB] for the specified rotational speed [rpm]

13 Velocity at deviation (- = Range not supported)
14 Invert counting direction of incremental positions
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If the deviation span is extremely high (red display), check the setting of the incremental

counting direction | 2 .
—

Comparison of absolute and incremental values

Status  Absolute position [steps]

() I

Absolute l

l_l'l
U
o
o

Status  Incremental position [steps]

o laﬂaﬁﬂﬂ
Incremental | I N |
Area Velocity Accuracy Velocity at Deviation span
[m/min] [LSB] deviation [LSB]
1st 07 200 0.000 e 3 9 Y 8 5 9
2nd Velocity range 2 equals velocity range 1

> 2nd > 071 > 200 e 831955
e |
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3.5.2 Online diagnostics

Encoders with purely digital, serial interfaces (e.g. EnDat 21 and 22, Fanuc, Mitsubishi, DRIVE-
CLiQ) do not provide incremental signals. Therefore, the encoders cyclically output the valuation
numbers in order to evaluate the functions of the encoder. The ATS software displays these as
bar diagrams. The valuation numbers provide the current state of the encoder and ascertain the
encoder’s "functional reserves.”

The scaling is the same for all HEIDENHAIN encoders; it is indicated as function reserve
(0-100 %).

The valuation numbers supported by the respective encoder (number of displayed bars) are
saved in the encoder memory (with EnDat encoders: visible in "Manufacturer parameters
EnDat 2.2/Diagnostic status").

Note

Display and functions may vary depending on the product key and the connected encoder!
If the "Online diagnostics" is not displayed in the ATS menu, the encoder interface does not
support this function.

The screenshots below show Online diagnostics of an EnDat interface.

¥ HEIDENHAIN : ATS - Adjusting and Testing Software

File Help

% Disconnect encoder

Basic functions ‘
u/' Position display
O Incremental signal display

@ Display encoder memary

% Comparison of encoder memaory

Li Yaoltage display

Diagnostics ‘

u;e' Absolutedfincremental deviation

| Qy Online diagnostics % <

Configuration ‘

p Configure hardware
Q Language selection

rf] Manage product keys

L7 4

Double-click "Online diagnostics" to open the window:
'Online diagnostics/Diagnostic mode"
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At the beginning of the Diagnostic dialog you must select:
Open Loop: The encoder is directly connected to the test unit (open loop).
Closed Loop: The test unit is operated via a signal splitter (closed loop).

Online diagnostics

Please select the online diagnostics mode of operation

Diagnostic mode

*Mode: Open Loop

i/ Encoder connected directly to the IK/PWM.

*Mode: Closed Loop

i‘/ Encoder connected to the IK/PWM via the SA 100 signal adapter.

)

Two diagnostic modes are available:

Open Loop

The control loop of the machine is open, and the encoder is directly connected to the test unit
(without subsequent electronics). For the inspection the encoder must be traversed by hand.

NC
I:l *soll Drehzahl-
=1 Xnoml. Lageregler regler B
M —PO—D Position Sg d Messgerat
i == Y controller by gr?tio or Measuring system
& gEERER O

LC 18x

I = .
Motor 7)%‘777777—%
| S—

// PWM 20 /
IK 215
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Closed Loop

The control loop of the machine axis is closed, a T-coupler/signal splitter (Service Adapter

SA 1x0) is connected between the encoder and the subsequent electronics.

The PWM 20 or the IK 215 are connected to the diagnostic output which is metallically isolated.
Now, the ATS software can monitor the data stream between subsequent electronics and

encoder.

%’ Note

The ATS software cannot request data actively; it can only passively monitor data
communication between subsequent electronics and encoder. The closed-loop functionality
only works for interfaces at which the subsequent electronics permanently requests
diagnostic data. (The diagnostic function of the subsequent electronics must be active!)
Otherwise, no data communication can be monitored (possible with EnDat 02, 21 und 22,
Fanuc, Mitsubishi)!

NC
Xsoll Drehzahl-
I:l Xnoml. Lageregler reglef M 5
o=~ Fostton Speed Moasiring system
1 + controller controller g Sy
LC 18x
T
———————————— Motor @w
Service Adapter
PWM 20 /
IK 215

Flow chart for interrogation of diagnostics data:

Activation of diagnostics

|
Interrogation of diagnostics data
Encoder transmit position value with additional information

!

Adaptation of synchronism to a valid packet header
(non-supported adresses = system data must be suppressed)

l

Determination and display of valid valuation numbers
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3.5.3.1

Open Loop function

Click Open Loop function.

The log window opens, containing the existing encoder data. You can add machine data and

notes. The software automatically enters measuring range and recording period as soon as the
recording stops.

Online diagnostics [Open Loop]
Encoder data Machine data
Encoder model LC 483 Machine type
ID-number S57650-06 ID-number
Serial number 19345954 Serial number
Axis
Measuring range Recording period
Smallest position: e Start: Y
Greatest position: e End: T
MNotes
d| Y
Click this button to open the "Function reserves" window.

Online diagnostics [Open Loop]

Function reserves

Please start the recording.

Status Absolute position

Position [pm]

o

Absolute

B uf- d G® &)

@ Click this button to start the recording.
=y Note

Cover the entire traverse range!
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The function reserves of absolute track, incremental track and position value formation are

evaluated in bar diagrams; the result is displayed in %. A drag indicator (triangle below the bar
display) marks the minimum.

Green range: The output signal is within the specifications.
Yellow range: The output signal is outside the specifications, but no counting or calculation
errors are to be expected. No alarms are generated, warnings may occur.

%’ I Note

The yellow range indicates: Service or maintenance recommended!

Online diagnostics [Open Loop]

Function reserves

i 50 100
Absolute track I + |
A Minimum 90 % at 258 mm M
a S0 100
Incremental track L ; i
& Minimum 84 % at 259 mm — |
o S0 100

Position-value formation

& Wil Al S E——

Status Absolute position

Position [pm]

2. 25 1508370
@ #fe 9 u 3@ e

@

Click this button to stop the recording.
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E

— When you click the "Encoder parameters" button, the log display appears.
Measuring range and recording period are displayed now in green color.

xample: Input of encoder and machine data

Online diagnostics [Open Loop]

Encoder data Machine data
Encoder model LC 483 Machine type S
ID-number 557650-06 ID-number 123
Serial number 192345954 Serial number 456
Axis k4
Measuring range Recording period
Smallest position: 52 mm Start: 14.01.2009 14:23
Greatest position: 292 mm End: 14.01.2009 14:24
Notes

test protokoll

d [ @F <

in a context menu.

H Click this button to save the data in a text file. The file location is defined

%’I

Note

The text file can be archived when the machine is shipped, and it can be used to describe
the faults, if the encoder needs to be repaired.
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Example:
The text file (*.txt) is saved in the program directory of the ATS software.

HEIDENHAIN online Diagnostics

Machine data

Machine type : 35
ID-number il
serial number : 456
Axis D

Encoder data

Encoder model : LC 483
ID-number : 557650-06
serial number : 19345554

rRecording period

start @ 14.01.2000 14:23
End ©14.01.2008 14:24

Measuring range

smallest position @ 52 mm
Greatest position : 292 mm

Function reserves

Absolute track : minimum 81 % at 274 mm
Incremental track : minimum 84 % at 279 mm
rosition-value formation : Mminimum 96 % at 275 mm

STatus

Alarms H L]
Transmission error @ No

tast protokoll
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3.5.4.2 Closed Loop function

Click the Cosed Loop function.
Data communication between control (TNC/NC) and encoder is picked up by a signal splitter (in
the example: SA 100 Service Adapter, ID 363706-01). The encoder loop remains closed and the
NC control can still traverse the machine axis.

Prerequisite:
"Listening in" is only possible with purely serial interfaces (EnDat 21 and 22, Fanuc, Mitsubishi,

DRIVE-CLiQ). The subsequent electronics must support the diagnostic function! The diagnostic
function of the subsequent electronics (TNC control) must be active!

Message, if data communication fails:

Online diagnostics [Closed Loop]

Function reserves

No position data available!

Status Absolute position
Position [pm]
o -
Absohnte

® 4= A u IF

Message, if the test unit cannot synchronize with the data stream (diagnostic function of
subsequent electronics inactive):

Online diagnostics [Closed Loop]

Function reserves

Praopagation time measurement failed!

Status Absolute position
Position [pm]
o =
Absolute

O] o I3

The further procedure is similar to the open-loop measurement, see chapter “Open Loop
function" on page 78.
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3.6 Configuration

Start the ATS software.

)

ATS - Adjusking and
Testing Software

Select the "Configuration” group.

¥ HEIDENHAIN : ATS - Adjusting and Testing Software

File Help

?}. Connect encoder

Configuration

F Configure hardware
& Language selaction

f’\‘wj Manage product keys

In the "Configuration" group you can make the following settings:
Configure hardware

Language selection
Manage product keys
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3.6.1 Configure hardware

F Configure hardware <

Configure hardware

In this dialog box you select the hardware that is to be used. The hardware found is listed

Type Serial number Slot
IK 215 14908595 PCI {(BUS_3,DEV_2)
%PWM 20 31772795 USB

2 1

Cancel

1 PCIl bus number and the PCI device number of the installed test unit
2 Serial number of the test unit

This function scans the computer and lists the test unit hardware that was found.

Confirm with OK to return to previous screen.
From the list select the desired test unit.

=g I Note

The serial number is required to generate a product key.
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3.6.2 Language selection

& Language selection

Language selection

This dialog box is used to selact the language.

Language

Cancel

1 Select German or English

Set the operating language.
Confirm with OK to return to previous screen.
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3.6.3 Manage product keys

In addition to the function groups and functions of the ATS software (see chapter “Operating
Concept" on page 19) HEIDENHAIN reserves additional special functions (e.g. for the
HEIDENHAIN Service) that can be activated by product keys.

=y Note
The product key generated by HEIDENHAIN is linked to the serial number of the hardware.
The special functions cannot be transferred to other hardware by means of the product key!

,J’ Manage product keys < ;

Product keys

This dialog box is used to manage the product keys. Product keys specify the options that are permitted in the
program.

Product keys

Product key entry 1 |

Registered serial numbers: 2

Currently available aptions:

3

1 Input box for product key
2 Serial number of the hardware
3 Display field for new optional function groups
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Example: Entering a product key

An optional function is enabled by HEIDENHAIN Traunreut. The product key is generated and
sent by e-mail.

Click "Add" to activate the product key.

Product keys

Thig dialog box i used 10 manage 1he product keys, Product keys specify the oplions that ane peritied in the
program,

Product keys

Product key entry 1 ZzSC+531TeHARC S 1 HNER-SEPCPa/DOKUTJH+5310=

Reqglaered serlal numbers:
Curvently available options:

i)

Add Close

1 Product key input field

Product keys

Thiz distog box iz uzed to manage the product keys. Product keys specify the options that are pemitted in the
pragam

Product keys

Product key entry

Registered serial numbers:

SH: 13109002 Type: 1K 213 < Deletes

2

i‘/) Cunrently available options:

Function 1, Function 2

| Close |

2 Serial number 14908595 (example) of the installed IK 215

If further hardware is installed, the list is expanded and the active hardware is marked or can
be selected.

3 Names of the enabled options

Click "Close" to terminate product key entry.

%’ Note

The enabled function groups/functions become only visible in the ATS main menu after the
encoder was selected.
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3.6.4 Display software version

To display the installed version of the ATS software proceed as follows:

-
[ZHEIDENHAIN: ATS - Adjusting and Testing Software (=

Datei | Hilfe
Bedienungsanleitung €

Info

/7 Basic functions ‘
]i‘ Fosition display

L Incre
@ Displal

?

[/ B 2 ATS - Adjusting and Testing Software
- % Onling Version 2.4.XX
Copyright 2000 - 2011 DR HANNES HEIDENHAIN GmbH

'—‘_/ Canfigurarmor

” Configure hardware

m Language selection
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3.7 Mounting Wizard for ECI/EQI

Use the "Mounting" function group to check inductive motor encoders (ECI or EQI) on servo
drives and to adjust them mechanically and electrically.

For detailed mounting information please refer to the ECI/EQI mounting instructions and product
information.

@I

Attention

The encoders may only be mounted and adjusted by especially trained staff. Special tools
(product key for ATS software, adjusting tools) and documentation are required to adjust the
encoders.

The inductive ECI/EQI series are rotary encoders for integration without integral bearing. The
scanning gap between rotor and stator must be set by hand. The actual scanning gap is
determined indirectly from the output voltage in the encoder. Various ambient conditions
(thermal influence at max. working temperature, changes in supply voltage +/-5 %, encoder
tolerances) have an effect on the scanning gap. To ensure the optimum scanning gap,
tolerance values (drive-specific lead factors, depending on the materials of the motor and
the temperature range) were determined for the different motor series. The manufacturer
of the servo drive enters these values in the ATS software and uses them to adjust the
encoders. In the factory default setting, the ATS software works with the standard
tolerances HEIDENHAIN uses in encoder production. These settings cannot be altered
without the correct product key. HEIDENHAIN reserves the right to provide product keys
after consultation only.

An exact diagnosis of the encoder mounting is only meaningful together with the values
determined for the motor. If the ECI/EQI encoders are adjusted with incorrect setting
values, the servo drive may fail before the maximum operating temperature is reached, or
the encoder may be destroyed because the scanning gap is too small.

Note

The "Mounting" function group is only active, when an inductive ECI/EQI motor encoder is
connected to the ATS software. Display and functions depend on the ECI/EQI model
connected and on the active product key.

EZIHEIDENHAIN : ATS - Adjusting and Testing Software ™ =1
File Help

ﬁ Disconnect encoder

’J Basic functions
u./" Fosition display
; O Incremental signal display

@ Display encoder memaory

c%? Cornparison of encoder memary

L Q Yoltage display

;] Diagnostics ‘
i E‘ Absolutedincremental deviation

:j Mounting ‘
: %:;,5 Exl check 4
: r:}vg"‘ Exl mounting

_’] Canfiguration ‘

Corfigure hardware

& Language selection

! L‘lj Manage product keys

EQI1331 | 62307908 [
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3.7.1 Exl Check Function

This function test is recommended for standard inductive Exl encoders for axial mounting.

The function
mounting quality.

=y

Note

,,@ Edcheck  serves to check the scanning gap, the signal amplitude and the

The stated tolerances are standard values.

Note for inductive Exl encoders that are not prepared for axial mounting:

The manufacturer of the servo motor may have altered standard tolerances (motor-specific
lead factors) depending on the materials of the motor and the temperature range.

Please observe the notes in "ECI/EQI mounting wizard"!

After successfully connecting and mounting an inductive ECI or EQI encoder, the "Ex|I Check"
function appears in the "Mounting" group of the ATS main menu.

D A A A d g and
File Help

% Disconnect encoder <

/7 Basic functions
u/" Position display

@ Display encoder mermory
? '
Comparison of encoder memory

a Yoltage display

oy .
%‘ Exl mounting
L
/7 Configuration ‘
F Configure hardware
& Language selection

)
r/:.’ Manage product keys

EQI 1128

52453604 .

Step 1: Connecting
the encoder

Double-click "ExI Check" to activate the software wizard.

_,/ Mounting

,‘_\'B Exl check <
v )
- d;{’ Exl mounting

&

=y

Note

The power supply to the encoder is activated by pressing the "Next" key. This allows for
convenient change of encoders (of the same ID number) in the series production of servo

motors.
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Exl mounting check

1st step: Connect the encoder
Please connect the cable to the encoder.

Supply voltage to be set: 5.0V

lj The encoder is currently not being powered. A remote sense cable is required!

X Warning: f the supply voltage to be set does not match the connected encoder, the encoder,
=) interface card or PC could be become damaged!

Infar

Next =

Cancel

Press the "Info" button to display the ID and SN of the encoder.
The "Status" button displays errors and warnings.

Ex| mounting check
Encoder info read.
Encoder info

ID number: 62307908
Serial number: 23896642

Status
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Step 2: Checking
the scanning gap

Press the E\_j button to clear errors and warnings.

Encoder status

Overview of encoder and transmission errors

Errors:
MNane

Warnings:
MNane

< | E

Click the “Next>" button to start the 2nd step: Checking the scanning gap

The display shows the current signal amplitude at the actual angle position.
The "Mounting quality" check is inactive.

Exl mounting check
2nd step: Checking the scanning gap : Measurement is running...

Peak-to-peak amplitude

Current peak-to-peak amplitude [%]:  102.90

20 60 120 160
Min. peak-to-peak amplitude [%]: 102.84 Min. peak-to-peak incr. amplitude [Vpp]: 1.00
Max. peak-to-peak amplitude [%]: 103.18 Max. peak-to-peak incr. amplitude [Vpp]:1.00

_!j The peak-to-peak amplitude should be in the range 80% to 120%.

Mounting quality
Default: Permissible mounting quality: 90% - 100%

E Result:

Mounting quality [%]:

Loghook | Status | Mounting Cluality | Restart | End

To check the entire measuring range the encoder must cover 1 revolution (360°).
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A\

=y

=y

In the image below the drag indicators (2 arrows) for the min/max values are visibile.

Peak-to-peak amplitude

Current peak-to-peak amplitude [%]: 92.23

20 80 120 180
} !
i I ]
[ 1
Min. peak-to-peak amplitude [%]: 83.41 Min. peak-to-peak incr. amplitude [Wpp]: 0.96
Max. peakto-peak amplitude [%]: 114.50 Max. peak-to-peak incr. amplitude [Vpp]: 1.08

_i}/ The peak-to-peak amplitude should be in the range 80% to 120%.

Explanation of the Peak-to-peak amplitude diagram

The green area represents the standard tolerance; the optimum area (green) is between

80 % and 120 %.

The two drag indicators mark the minimum and the maximum amplitude.

The value of the min/max signal amplitude [%] is displayed below (to the left) as well as the
voltage [Vpp] of the min/max amplitude of the incremental signal (below the diagram, to the
right).

Note

The signal amplidute is derived from and influenced by the scanning gap (air gap between
rotor and stator).

The min/max signal amplitude of Exl encoders with EnDat interface and without incremental
signals is not displayed.

Red figures indicate that the tolerance was exceeded. If the tolerance range is heavily exceeded,
red double arrows are displayed.

DANGER
When the red double arrows are displayed (e.g. 180 %), the encoder may be destroyed (no
air gap between rotor and stator)!

Note
With display in red color the encoder is not functional.
Replace the motor or encoder, or correct the mounting!

Exl mounting check
2nd step: Checking the scanning gap : Measurement is running...

Peak-to-peak amplitude

Current peak-to-peak amplitude [%]:  183.28

20 a0 120 180
Min. peak-to-peak amplitude [%]: 182.99 Min. peak-to-peak incr. amplitude [Vpp]: 1.05
Max. peak-to-peak amplitude [%]: 183.48 Max. peak-to-peak incr. amplitude [Vpp]:1.05

jj The peak-to-peak amplitude should be in the range 80% to 120%.

Press the "Mounting quality" button to start the check.
Note

During the "Mounting quality" check, the check of the "Peak-to peak amplitude" is inactive.
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Exl mounting check
2nd step: Checking the scanning gap : Measurement is running...
Peak-to-peak amplitude
Current peak-to-peak amplitude [%]: 100.67
20 80 120 180
Min. peak-to-peak amplitude [%]: 99.72 Min. peak-to-peak incr. amplitude [Vpp]: 1.02
Max. peak-to-peak amplitude [%]: 104.13 Max. peak-to-peak incr. amplitude [Vpp]:1.06
j/ The peak-to-peak amplitude should he in the range 80% to 120%,
Mounting quality
Default: Permissible mounting quality: 90% - 100%
‘@ Result:
Mounting quality [%]:
Logbook ‘ Status | Thounting quality | Restart End
Ly

Explanation on mounting quality:

The mounting quality (numerical value) must be between 90 % and 100 %. \Wobble and/or
misalignment of the rotor may cause the tolerance to be exceeded. In this event check the
mechanical mounting! For the measurement, slowly rotate the encoder by 360° in one direction.

At the lower right of the display (blue figures) you can observe the

progress in [%].

Mounting quality
Default: Permissible mounting quality: 90% - 100%

‘a Result:

Mounting quality [%]:

ij To measure mounting quality please rotate slowly in one direction! { Progress 66% )

| B ‘ e |

As soon as the progress display reaches 100 %, the mounting qua

lity is displayed in [%].

Mounting quality

Default: Permissible mounting quality: 90% - 100%
Result:
Mounting quality [%]:

i/ To measure mounting quality please rotate slowly in one direction! { Progress 66% )

|
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The image below shows a good test result; all parameters are within the tolerance range.

Exl mounting check
2nd step: Checking the scanning gap : Measurement is running...

Peak-to-peak amplitude

Current peak-to-peak amplitude [%]:  103.23

20 60 120 180
Min. peak-to-peak amplitude [%]: 100.50 Min. peak-to-peak incr. amplitude [Vpp]: 0.98
Max. peak-to-peak amplitude [%]: 104.91 Max. peak-to-peak incr. amplitude [Vpp]:1.02

_ij The peak-to-peak amplitude should be in the range 80% to 120%.

Mounting quality
Default: Permissible mounting quality: 90% - 100%

@ Result:
91.6

Mounting quality [%]:

Loghook ‘ Status | Uhounting quaiity Restart ‘ End I

Click the "Logbook" button to save the results in the log together with a comment
(for the memory location refer to Info, Display).

Exl mounting check

Result logging

Comment:

Exsmple comoent
J3

) Storing the results of the mounting quality measurement and the upper input comment in a
/ log file (ASCII file ExiMountingLogFile.txt in program directory).

Ok Cancel
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[24.06.2010 14:40:13]
Encoder SMNR: 21825965
Encoder ID: 598412-02
Peak-to-peak amplitude:
— Limits:
— Lower 1imit of mean walue [®%]: 80
— upper 1imit of mean walue [%]: 120
- Result:
— Minimum value [%]: 102.93
— current wvalue [%]: 103.50
— Maximum wvalue [%]: 105.71
Mounting quality:
- Limits:
— Lower Timit [®]: SO0
— upper Timit [®]: 100
- Result:
Mounting guality [X]: 96.0
Comment
test
as

The Exl inspection is completed.

Press the "Restart" button to check a further encoder of the same ID.
Pressing "End" leads you to the ATS main menu, where you can select another check function.

3.7.2 Exl mounting function

Step 1: Connecting Double-click "EXI Mounting" to call the ECI/EQI mounting wizard.
the encoder

___/ Mounting I < |

% Exl-Mounting

@’ Note

The ECI/EQI mounting wizard activates the encoder power only after the "Next >" button
was pressed.

Exl mounting assistant

Ist step: Connect the encoder
Please connect the cable to the encoder.

Supply veltage to be set: 5.0V

FaN
!/ The encoder is currently not being powered.

""\ Warning: If the supply voltage to be set does not match the connected encoder, the encoder,
A interface card or PC could he become damage!

Infa | | Cancel |

When you click the "Info" button, the ID and the serial number of the encoder are displayed.
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Exl mounting assistant
Encoder info read.
Encoder info

ID number: 62307908
Serial number: 23896642

Status

Clicking "Status" displays the errors and warnings.

‘52; Reset errors and warnings.

Encoder status

Overview of encoder and transmission errors

Errors:
None

Warnings:
Mone
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Step 2: Adjusting
the scanning gap

After you have clicked the "Next" button in step 1 the window 2nd step: Adjusting the

scanning gap opens.

The graphics shows the signal amplitude in [%].

100% represents the optimum signal amplitude with optimum scanning gap. The tolerance limit
is shown as red marking line in the scaling. A red bar means that the tolerance was exceeded,

a green bar indicates that the signal amplitude is within the tolerances.

This tolerance range may vary depending on the ID of the connected encoder. The tolerance
range is the standard tolerance of the factory default setting of the ECI/EQI that is used for

= Note
the HEIDENHAIN testing devices; also see "Attention" on page 89.

Exl mounting assistant
2nd step: Adjusting the scanning gap: Measurement is running...

Peak-to-peak amplitude

Current peak-to-peak amplitude [%]:  58.25

<<< 58.28 <<<

76 a3 ag a3 =] 103 108 113 118 1

l-,/ The peak-to-peak amplitude should be in the range 93 % to 107 %.

= Back ‘ | Cancel

By adjusting the scanning gap mechanically (moving the graduated disk in axial direction) you

must attempt to optimize the signal amplitude as closely as possible to 100 % in the tolerance
range.

%’ I Note

Observe the product information and/or the mounting instructions of the ECI/EQI!

Exl mounting assistant

2nd step: Adjusting the scanning gap: Measurement is running...

Peak-to-peak amplitude

Current peak-to-peak amplitude [%]: 8593

85.97

78 a3 a5 a3 as 103 108 M3 118 1

lj The peak-to-peak amplitude should be in the range 93 % to 107 %.

< Back Cancel
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The tolerance range (between the red lines on the scale) must be reached to continue the
program; otherwise the "Next" button will not be activated.

The example below shows an optimally adjusted encoder.

Exl mounting assistant

2nd step: Adjusting the scanning gap: Measurement is running...

Peak-to-peak amplitude

Current peak-to-peak amplitude [%]:  100.93
100.*
7a 83 85 a3

a8 103 108 113 118

_l_‘/ The peak-to-peak amplitude should be in the range 93 % to 107 %.

< Back Next » Cancel

fg—_’ Note

A product key is required to expand the tolerance range; also see "Attention" on page 89.

Step 3: Checking
the mounting
accuracy

Clicking the "Next" button leads you to
3rd step: Checking the mounting accuracy.

Slowly rotate the encoder shaft in one direction until "Progress 100%" is reached.

Exl mounting assistant

3rd step: Checking the mounting accuracy: Measurement is running...

Please rotate slowly in one direction! ( Progress 24%)

As soon as 100 % are reached, the display changes to
3rd step: Measurement of the mounting accuracy completed.
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The tolerance range must be reached to continue the program; otherwise the "Next" button will
not be activated.

%’ I Note

Other display versions are possible (depending on the ECI/EQI model connected.)

Meaning of the symbols:

@ The tolerance range was observed.

m The tolerance range was exceeded.

The image below shows a summary of the measuring results including the tolerance ranges.

Exl mounting assistant

3rd step: Measurement of the mounting accuracy completed!

Incremental signals 1Wpp

Results:
- - Minimum: 0.958 Vpp
!j - Mean: 1.003 Vpp

- Maximum: 1.040 Vpp
Peak-to-peak amplitude

Default: Permissible mean peak-to-peak amplitude: 93% - 107%

Results:
- Minimum: 103.2%
- Mean: 104.5%

- Maximum: 105.9%

Mounting quality

Default: Permissible mounting quality: 90% - 100%
@ Result:
Mounting quality:  94.7%

@ The accuracy of mounting is OK.

Status Logbook < Back |

Cancel |

The image below shows the result, if the mounting accuracy was not observed.

The "Next" button is replaced by "Restart" to force a repetition of the mounting accuracy
check (step 1).

Exl mounting assistant

3rd step: Measurement of the mounting accuracy completed!

Incremental signals 1Vpp

Results:
- - Minimum: 0.921 Vpp
—l;/ -Mean: 0.983 Vpp
- Maximum: 1.039 Vpp

Peak-to-peak amplitude

Default: Permissible mean peak-to-peak amplitude: 93% - 107%

Results:
- Minimum: 90.4%
- Mean: 91.6% => MOUNTING 1S OUT-OF-LIMITS!

- Maximum: 94.0%
Mounting quality

Default: Permissible mounting quality: 90% - 100%
Result:

Mounting quality:  86.5% => MOUNTING IS OUT-OF-LIMITS!

m The accuracy of moeunting is out of limits. Please remount the encoder!

Status Loghook Restart End
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Log entry Click the "Log" button to save the results in the log.
In the log, click "OK" to save the file and the comment.

Exl mounting assistant

Result logging

Comment:

teat chart

inspected by
=. Scha.

i Storing the results of the mounting quality measurement and the upper input comment in a
—/ log file (ASCII file ExiMountingLogFile.txt in pregram directory).

Ok | Cancel

The text file will be saved in C:\Programs\HEIDENHAIN\ATS.
The file names are "ExiMountingLogFile.txt" and — for error messages —
"ExiMountingErrorLogFile.txt".

B ExiMountinglogFile. txt - Editor =1[c3]
Datei  Bearbeiten Format  Ansicht 7
I[16.01.2009 11:05:21] ~

Encoder SWR: 23896642
Encoder ID: 623079-08
Incremental signals lwvpp:
- Result:
- Minimum walue [wppl: ©.542
- Mean walue [vppl: 1.007
— Maximum walue [vppl: 1.184
Peak-to-peak amplitude:
- Limits:
- Lower 1imit of mean walue [%]: 89
— upper T1imit of mean walue [¥]: 111
- Result:
— Minimum value [%]: 97.4
— Mean wvalue [%]: 99.1
— Maximum wvalue [%¥]: 101.0
Mounting cuality:
- Limits:
- Lower Timit [%]: 90
- upper Timit [%]: 1o0
- ResultT:
Mounting guality [®¥]: 98.5
Mounting status:
The acCuracy of mounting is oK.
COMMent :

test chart

inspected by

s. Scha.
Step 4: Adjusting Clicking the "Next" button leads you to
the encoder 4th step: Adjusting the encoder position: Measurement is running ...
position With this function the encoder is aligned to the motor emf (motor commmutation).

%’ Note

To adjust the motor encoder of a synchronous motor, the rotor must be optimally positioned
toward the stator. To make these settings (motor power supply and rotor alignment) further
information is required.

Please contact the motor manufacturer for this purpose.

The software supports two alignment methods:

1. Mechanical alignment of the encoder position
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The encoder is aligned manually by rotating it in the motor mating seat. Use the "Position
display" function to position the encoder.

2. Alignment of the encoder position via datum shift

Click the "Datum shift" button to program the datum at the current angular position.

When you click the "Cancel datum shift" button the active datum shift is deleted and the
encoder datum reset to the HEIDENHAIN factory default setting.

Exl mounting assistant

4th step: Adjusting the encoder position: Measurement is running...
Encoder position

Position [degrees]: 1.58

Mechanical alignment of the encoder position

Mechanically align the encoder according to the moter commutation.
Alignment of the encoder position via datum shift

Click the "Datum shift” button at the desired position for this.

! Datum shift : Cancel datum shift YWrite protection

Note

Depending on the software configuration (product key required) buttons may be inactive!

If the ECI/EQI encoder does not support datum-shift programming (older encoder models), the
message "Datum shift" is generated.

Datum shift

- Diatum shifting is not supported for this encoder.
!/ The encoder position can only be aligned via mechanical
alignment carresponding to the motar commutation.

Press "Write protection" to protect the datum shift from being overwritten.
Note

Once write-protection has been activated (by clicking the "Yes" button in the message
window), it can only be rescinded by HEIDENHAIN.

Wyrite protection datum shift

?2) Are you really sure to set the write protection for datum shift?
1 J‘) Attention: Once a write protection is dane, it can only be reset by
; HEIDEMHAIN!
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Step 5: Disconnect

Clicking the "Next" button leads you to
encoder connection

5th step: Disconnect encoder connection.

The encoder power supply is switched off and may be disconnected.
Now, there are two possibilities:

Clicking the "New mounting" button, takes you to the function ECI/EQI mounting,
1st step: Connecting the encoder

Clicking "End" directly opens the main menu.

Exl mounting assistant

5th step: Disconnect encoder connection.
The encoder has been switched off.

Please disconnect the cable from the encoder.

Mew mounting ‘ End

3.8 LIC 4000 and LIP 200 Mounting Wizard

(= Note
The mounting wizards for LIC 4000 and LIP 200 are described in the mounting instructions
of the encoders.
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3.9 Supported Interfaces

3.9.1 SSI, SSI programmable

The software functions are basically those of the EnDat interfaces. The interface is
unidirectional. Therefore, no functions are supported that write data into the encoder.
(Resetting error messages, online diagnostics, datum shift, display of memory contents,

etc. is not possible!)

Information in the status display:

Incremental status "Frequency" indicates that the input frequency of the incremental signal is

exceeded.

Incremental status "Amplitudes" indicates that the amplitudes of the incremental signal are

exceeded or underrun.

Incremental status "Transmission" indicates that data transfer is correct (CRC test).

% HEIDENHAIN : ATS - Adjusting and Testing Software
File Help

Paosition display [SSI]

Absolute position

Incremental position

Absolute position [hits]

Measured value [steps]

1530

Measured value [steps]

1530

Incremental status SS| status

o (]

Frequency Amplitudes

Transmission

hN

ECN 413 558909-01 .
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Comparison of absolute and incremental values

Unlike with EnDat encoders, speed ranges or permissible tolerances are not displayed, since
these they are not available.
The deviation span is displayed in red color, if the difference of absolute and incremental position
exceeds the absolute measuring steps per revolution. (Example: For a 13-bit encoder the display
color changes to red as of 8192 LSB.)

AO

[w

The deviation span can be set to zero.

The counting direction can be changed.

Comparison of absolute and incremental values

Status  Absolute position [steps]

Absolute

Status  Incremental position [steps]

Incremental

Area Rotational speed Accuracy Speed at deviation
[rpm] [LSB] [rpm]

0.00

186 |
186 |

Deviation span

ILSB]

=

ECN 413 558909-01 .
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3.9.2 FANUC and MITSUBISHI

The software functions are basically those of the EnDat interfaces.

FANUC and MITSUBISHI interfaces are purely serial interfaces; incremental signals are not
transferred. The interfaces are unidirectional. Therefore, no functions are supported that write
data into the encoder. (Resetting error messages, display of memory contents, etc. is not
possible!)

Examples of displays in the status line

FANUC/MITSUBISHI status "Transmission" indicates that data transfer is correct (CRC test).
FANUC/MITSUBISHI status "Alarm" is a group signal to indicate that one or several error
messages are set in the encoder.

With the FANUC interface the status display can only be reset by switching the encoder off
and on.

With MITSUBISHI the ATS delete symbol can be used for resetting.

Position display [Fanuc]

Absolute position

Measured value [steps]

148 138¢

Absolute position [bits]

[32]31[30]29] 28] 27] 26] 25 24 23 2] 1] a0 [na[ne[ 7 [ne 15[ va[n3[12[n1wo] o [a] 7 [s[s[a[3] 2]
I O Y I I A EI-EIEI-EI--EIEIEI--EIEIEIEIEIEIEI-

Fanuc status

&) o

Transmission Alarm

CBE) &

Position display [Mitsubishi]

Absolute position

Measured value [steps]

855026 !

Absolute position [bits]

|32|31|3n|23\23\27|25|25%‘23\22\21|2n|1a ws[17s[s[as] (o] s 7[e[s5]4[3]2]1
LT T [ [ [ EI--EIEIEI-EIEIEI-EIEIEI-EI-EI

Mitsubishi status

@) &)

Transmission Alarm

CIA] &
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3.9.3 DRIVE-CLiQ

DRIVE-CLIQ is the system interface of the Sinamics drive system by SIEMENS. For more
information on DRIVE-CLIQ, please contact SIEMENS. DRIVE-CLIQ is a registered trademark of
the SIEMENS AG.

The software functions are basically those of the EnDat interfaces. In the following, only the
software functions and control elements are decscribed that differ essentially from already
described functions and elements. The DRIVE-CLIQ interface is a purely serial interface;
incremental signals are not transferred.

%8 HEIDENHAIN; ATS - Adjusting and Testing Software

Datei  HilFe

ﬁ Disconnect encoder <
|/ Basic functions |
M‘ Fosition display
Li Woltage display

__/ Add On Info |

fj Temperature display
-QJ Encoder parameter display
|/ Diagnostics |

QP Online diagnostics
./ Configuration |

-” Configure hardware
m Language selection

ff-lv’ Manage product keys

Position display [DQ]

XIST2

Measured value [steps]
221526 !
Measured value [steps]
610

Measured value [steps]

305

XIST1

Position value 2

Status
o o (] o o
Error Transmission Posdev. Commu, Speed

[+ olfw =] ) [

Switching between position display screen and auxiliary information screen:

' " Display position screen

'.' ' Display auxiliary information screen
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The information transferred via DRIVE-CLIQ is defined in the PROFIdrive profile (available

through the Profibus user organization.)
Displayed position values:

XIST1: Incremental value (X actl.)
XIST2: Absolute value (X actl.)

Position value 2: Redundant position value of encoders that support 'Functional safety', or

incremental position value for conversion EnDat 2.2 —> DRIVE-CLIQ
Status information

Error: Error message from connected encoder
Transmission: Error in data transmission, e.g. CRC, packet loss, ...

Pos. dev.: Position comparison of XIST1 with Pos2 of encoders supporting '‘Functional safety

Commu. or Speed: The ATS software compares the values for the commutation angle or
speed transferred from the encoder on the basis on XIST1.

Auxiliary information screen:

Position display [DQ]

XIST2
Commutation
Status
Error Transmission

ofe [l

Velocity

Measured value [steps]

32 145

Temperature sensor external

Measured value [steps]
22526 !

Rotational speed [rpm]

ano
oo

Temperature [°C|

-6 15

() ()

Commu. Speed

)

Commutation or Speed:

Encoders with a DRIVE-CLIQ interface compute these values in the encoder and then transfer

them to the interface.

Temperature sensor external:

Display of the temparture of an external temperature sensor, if supported by the encoder.
(An extremely low or high value indicates that no temperature sensor is connected.)
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? [ Display detailed status information:

Encoder status
QOverview of encoder and transmission errors

Errors:
135 - Position error HIS!

Fault value:
Bit 0 - Error 1
Bit 1 - Error 2
Bit 4 - Position errar
Bit 18 - Singleturn Position1

Status word:
Bit & - XG1: Errar Group 1
Bit 10 - CO: Commutation failed
Bit 11 - S0: Speed failed
Bit 12 - PO: Position failed
Bit 14 - Al1: multiplexed alarm word

Safety-status:
Eit12 (F1) oder Bit13 (F2)

Errors:
Several error groups are distinguished:

Encoder error
Software error
Kernel error
Safety error

Fault value:
Detailed informatin on the error. Not available for all error numbers.

Status word:

The encoder status is included in each cyclic telegram. Information on internal calculations

(position, commutation, speed, etc.) are saved here.

Safety status:
Safety-related error messages
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Display of encoder parameters

The most important parameters of the DRIVE-CLIQ interface are displayed. The information
is distributed over several screens. Press the arrow keys to page through the screens.

@ %

Logistic information:

Encoder parameter display
Logisitic informations
Identifier |Va|ue
Mode: id 24.01.01.41.43.30.30,33.09.00.02.60
- Device type Integrated encoder
- DS ports it
- Wendaor SIEMENS
- Wersion 65
- Serial number 0030900038
- Inclex Mode number =10
MLFB BFX2001-3JE24-2DA0
Fify wersion 34
ROM version 64
LI5S
Node ID:

Terminal identification within the DRIVE-CLIQ drive system; worldwide unique number

Device type:
To specify the encoder type, e.g. integrated
EnDat 2.2 --> DRIVE-CLIQ converter

DSA ports:
For HEIDENHAIN encoders, the entry value

Vendor:
Manfacturer code

Version:
Version number of connected encoder

Serial number:
Serial number of connected encoder

Index:
Always assigned 0

MLFB:
Ordering designation of connected encoder

FW version / ROM version:
Version number

encoder, sealed encoder,

is "1" (single-ended module).
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Encoder information

Encoder parameter display

Encoder informations

Identifier

|\J’a|ue
Signal periods per revolution 2048
Digtinguishable revalutions 4096
Measuring steps per revolution 16777216
Functional safety enabled

K IL 2R

Display of the most important properties of the conneted encoder
Example: Single-turn encoder

Encoder parameter display

Encoder functionality

Identifier

|Va|ue
Supported features (h12000%

649813

EIL IR

p12000:

This value identifies the supported functions and characteristics of the encoder.
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Encoder parameter display

Encoder configuration

Identifier

|Va|ue

Configuration (p10101)

1049606

@ 2

p10101:

This parameter defines the most important properties of the encoder. With this parameter,
the CU software detects, whether the connected encoder meets the expectations, i.e. matches

the configuration.
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4 Overview of Cables and Adapters

4.1 SA 100 Service Adapter (Online Diagnosis)

The SA 100 Service Adapter serves to connect the PWM 20 and the IK 215 into the measuring
circuit of the machine axis ("closed loop").
Using the SA 100 allows for controlled traverse of the machine axis during measurement.

+V (sensor) :17
R- 2]
Re
0V (sensor) —-4—
>
— 6 14< +V (sensor)
+V(UP) 7 I;ollg);eelektrct)nlk 12 R-
ubsequen .
Clock + 38— I au Messgerat 2 Re
9 electronics Encoder 4
Clock - coae 14 0V (sensor)
0V (UN) 10 5 ¢
Internal shield l:lL 6—(
B CH2 7 +vR)
B- 3 18— Clock+
Data + 4| 9 Clock-
15 10
A+ H2—C oV (uN)
16 11 '
A- [+ 4( Internal shield
Data - -7 12 ¢ 5.
13
( B-
LC Data +
LC A+
H6 ¢ a-
+V (sensor) I:IL 17
2 4( Data -
R- [
Re ]
4
OV (sensor) —+H—— | Pt
5
(LA
+V(UP) ]
Clock + 18— :?(i6291n5059
Clock - —H—

10 Diagnosis
0V (UN)

Internal shield ———
et ID 363 706-01

B- 1+

Data + [ +—

A+ C+—

A-

Data- [ +H—

%’ Note

Closed-loop operation with SA 100 is possible with the EnDat 02, 21 and 22, FANUC
and MITSUBISHI interfaces. Moreover, the encoder and the control must support the
diagnostic function.

The data transfer can only be listened in (monitored)!
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4.2.1 Measuring EnDat 2.1 interface signals without subsequent electronics

4.2 EnDat 2.1/ 2.2 with Incremental Signals
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D-Sub connector

it with 25-pin

' measuring circui

4.2.2 Connecting the PWM 20/IK 215 into an EnDat / SSI Mot.Enc
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Ing circul

4.2.3 Connecting the PWM 20/IK 215 into an EnDat Pos.Enc. measuri
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it (NC side)

ing circu

4.2.4 Connecting the PWM 20/IK 215 into an EnDat Pos.Enc. measur

D-Sub connector
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dapter connector

t via an a

. measuring circul

4.2.5 Connecting the PWM 20/IK 215 into an EnDat Mot.Enc
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4.3 EnDat2.2

4.3.1 Cable adapter for EnDat 2.2. interface
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4.3.2 Cable adapter for APE 3xx and EIB 1xx/3xx
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4.4 Adapter Cable for Adjusting Exl 11xx/13xx

DIN EN 100 015 -1
A CECC 00015-1
a
Y
L r 41K 215 PC
= 1
1
ID 528 015-02 1
— —= --= oder / or
1
1
' PWM 20| | Laptop
USB
Adapterstecker
Adapter connector
siehe unten
see below
ID 621 742-01 ID 528 694-01 ID 528 694-02
D 5t rT---E 2 |
bl 1 zeol o Th e
1x Adapterkabel e Y 12pin Lho-afa 1P
1x Adapter cable
ID 528 015-02 EQT-"T_J' cTTR
ID 528 694-01 ID 528 694-02 ol R E“L_ 1B
e M |
I L;r_wq‘iu—j " =T
Fal 1R :31 {E:
Lo beaad [ — ]
2 15-pol. ;u‘["": B
15-pin --dF
S
o Tk

Set of 1 adapter cable,

3 adapter connectors (12-pin) and

Set of 3adapter connectors
(12-pin)

3 adapter connectors (15-pin)

=y

Note

Set of 3adapter connectors

(15-pin, new mini jacks)

To ensure good contact we recommend to replace the adapter insert after approx.
500 insertion/withdrawal cycles!
See HEIDENHAI Mounting Instructions: ID 526 838-xx (12-pin adapter) or

ID 647 671-xx (15-pin adapter) "Encoder Cable Adapter for Installation of the ExI 11xx/13xx

Inductive Rotary Encoder”.
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4.5.1 Measuring the FANUC SERIAL interface signals

45 FANUC
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4.6 MITSUBISHI

4.6.1 Measuring the MITSUBISHI high speed serial interface signals
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47 SSI

dapter connector

tviaana

. measuring circui

4.7.1 Connecting the PWM 20/IK 215 into an SSI Mot.Enc

jjuswsnipe 1oj xxg L/xxLL (X3 104 8|qes ejdepe iejdeyo 8
jobeisnr anz xxgL/xx || [X3 40} [9qeyeidepy ‘dey ayalS

jdoup abejjon bunnsai ay; pue
$9JU0.}28J0 Juanbasqns pue Japoous usamiaq Yibus| ajqes wnwixew oy} 8AI8SqQO
jusyyoeaq |lejgesbunuueds uspuaial)nsal

snelep uap pun yiuoupiajeablo4 pun jesebssapy usyosimz abug|sbunyie Xepy

Aem siy) pajesuadwoo aq ueo aujl Aiddns ay; uo sdoip abejjon

‘% G + A G Jo Ajddns szemod Jspooud

ue 8insus 0} 18POIUS BJNjOSqE B} 0} 8SOJO Pajjejsul q Aew 1ejjosjuod abe}joA A G 8y
‘paisuadwoy younpep paim Bunyisisbunbiosiap Jap jne |leygesbunuueds uig
‘uajsiaiyemab nz jesabssap Sep Iny % G + A G uon Bunbiosiansbunuuedg

aIp wn ‘ulas Jal||e)sul Jelabssa|) usnjosge wap ayeu uuey A G Jajbaisbunuueds Jag

9JON / SIOMUIH

(19poous anjen [enjoe) apis Jopodus UolISod 0} J0}o8ULOD

wo 2057504, 10407

(19g99-Uamis|) ayesiaqa-abe alp Jny Bunpuigianyosis

199 [/ouz'sod,, piiyossiomuiy

(1apoous paads) apis Jojow 0} J0}oBULOD

wo >

(18g99-|yeZysi1q) a)18sI0}0 aIp Ny Bunpuiqianyo8)s

1oq [ESUSHGHHP!1uossIoMUIH

:o/dwexy
:|aldsieg

i£002 40 se pajjaqe| s10}28UL0D
1uayab usapjiy: 1 IH Jw €002 ge uapiam 1329}

iyne uabunjyeipiap

::Ewt.s
Emwﬁmu.u:m.molw.:n:mmﬁmo...Em.uos\w:ComSg.E:.imf. Q
3Y21|palydsIajun UasIam [age)|-"2ug'SOd pun --ouz'Jo

103
103 «x 20-69 82G 40 / 19PO0 L0-¥69 82
NO3 ¢
e e EEE M E e M m e e e cmccemcmemmmemmmmmm—————— d - = I .
NO3 ” Am/ XX-G10 825 !
udg,
SNIWITIS/NIVHNIAITH 1 asn
] 0Z WMd| | doydeT
20-6€8 61€ .
e - ==F - %
uid-z| wd-zL | ’ C |" 107190
_ 1 'y
1 1 " 1
" " , =4GLe Ml ad
' (uoisuepxe : ! €0-ZlE BrE ' !
1 / Buniebuepiep) : H 1 !
1 H ' IS 1 we 1
o BE——:--- - e - - B ] -
1 XX-g0¢ 0v€ H d 1 20-¥¥S vee
1 uid-/) uid-/}; : uid-2L uid-/ | uid-g |,
1 : L0-v2z 028 ! 1 ’
1 . J9Jj043u02 8bejjoA A\ G H !
" ' A G Jo|baisbunuueds , " "
1 L e mm—————— K 1
1 1
1 1
1 cozieBYe (uossuayxe T :
. / Buniabuepap) : 1
= [ S o R [ SR
feos P vy
uid-/} uid-/) uid-/1
10-62Z 0.

49]j043u02 8bejjoA A G
A G J9|6a1sbunuueds ,

HEIDENHAIN ATS Software Operating Instructions

124



5 Pin Layouts

5.1 Pin Layout of PWM 20

The pin layout of PWM 20 is described in the PWM 20 instructions for installation/

commissioning, ID 729905-xx (see PWM 20 basic kit).

5.2 Pin Layout of the IK 215

Connection of encoder X1

The encoder is connected to the encoder input X1. The layout of the 15-pin D-sub connector

is as follows:
Spannungsversorgung Inkrementalsignale Absolute Positionswerte
X1 h "
Power Supply Incremental Signals Absolute Position Values
E 4 12 2 10 6 1 9 3 11 14 7 5 13 8 15
Up [Sensor| 0V |Sensor|Innen-| A+ A- B+ B- R+ R- | DATA [ DATA |CLOCK|CLOCK
Up 0V |schirm
Internal
Shield

t

Shield on housing; Up = power supply
Unused pins must not be assigned!

Connection for the external functions X3

Attention

The power supply of the encoder (pin 4) can be selected by software. Care must be taken
that the correct supply voltage is set at the encoder, since otherwise the encoder, the IK or
the computer may be damaged! Connect or disconnect the encoders only while the power
supply is switched off!

For external functions, a 4-pin female connection is available through which the recording of
measured values can be externally controlled. The required connector can be ordered from
HEIDENHAIN under the ID 282 168-01. The signals are arranged as follows (view of the
connection from outside):

Pin Pin layout

1 Input: Latch pulse (HEIDENHAIN internal use)

2 Output: Sychnronization pulse (HEIDENHAIN internal use)

3 Output: MSB of position value (singleturn), serves as mounting aid for EnDat
motor encoders.

4 GND
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5.3 Pin Layout of PCB Connector of EnDat 2.2 Encoder to Subsequent Electronics

Adapterkabel EnDat 2.2 Id.Nr. 530 351-03
Adapter cable EnDat 2.2 Id.No. 530 351-03
=]
TOP Signal Farbe
My o )
T eeesslb color
[EEEEE ..ra
123456
Platinenstecker 12-pol. Stecker 8-pol. Stift
12-pin PCB connector 8-pin male connector
3a UN (parallel gefiihrte Versorgungsleitung)] weiR/white 1
/ UN (power supply line in parallel)
6a UP (parallel geflihrte Versorgungsleitung) blau/blue 2
UP ( power supply line in parallel)

6b DATA+ grau/grey

1a DATA- rosa/pink 4

ab UN weild/grin
white/green

5a CLOCK- gelb/yellow 6

2b CLOCK+ violett/violet

1b UpP braun/grin 8
brown/green
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5.4 Pin Layout of PCB Connector of Cable Adapter (12/15-pin) D-sub (15-pin)

Kabeladapter Platinenstecker (12-/15-pol.) Sub-D (15-pol.)
Adapter cable for PCB connector (12-/15-pin) D-sub (15-pin)
15-pin
528 694-02 (3x) »[[[}----- Ly 15-pin
d L= [
oderler 12pin U 528 015-xx :E-:j
528 694-01 (3x) >[[[}----- ]
15-pin
Signal Farbe
color
123456 12-pin
Platinenstecker 12-/15-pol. Stift
PCB connector 12/15-pin male Sub-D-Stecker 15-pol.
15-pin D-sub connector
12-pin 15-pin
griin/schwarz
2a ! At green/black 1
weifd/grin
4b 14 ov white/green 2
blau/schwarz
4a 8 B+ blue/black 3
braun/grin
1o 13 Up brown/green 4
6b 7 DATA grau 5
grey
Innenschirm
) ) ) Internal shield 6
schwarz
; - - black 7
2 9 cLocK violett g
violet
gelb/schwarz
5b 2 A yellow/black 9
weild
3a 12 0V Sensor white 10
rot/schwarz
3b 4 B- red/black 1
blau
6a 1 Up Sensor blue 12
rosa
la 8 DATA- pink 13
rot
) ) ) red 14
gelb
5a 10 CLOCK- yellow 15
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5.5 FANUC Pin Layout

=] 14 17 8 9 7 1 *) 10 4
B 1 2 5 6 9 18/20 16 12 14
— e p— 5V 5V oV oV
DATA DATA Request Request Up sensor Schirm Un sensor
- N Shield ; N :
grau rosa violett gelb braun/grin blau L weild/griin weily
. ) Blindage ; .
gray pink violet yellow brown/green blue white/green white
: . . Schermo
gris rose violet jaune brun/vert bleu L blanc/vert blanc
L ; . Blindaje . .
grigio rosa viola giallo marrone/verde azzurro bianco/verde bianco
gris rosa violeta amarillo marron/verde azul blanco/verde blanco

*) AuRenschirm Gehéuse
External shield on housing
Blindage externe sur boitier
Schermo esterno sulla carcassa
Blindaje externo a carcasa
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5.6 MITSUBISHI Pin Layout

10 1
\‘ \
\
N\" S I )
A\
2A))
‘ 20 1
17 8 9 7 1 10 4
16 7 17 20 19 1 1"
DATA DATA Request Request 5V 5V oV ov
Frame Frame Up sensor Un sensor
grau rosa violett gelb braun/grin blau weild/grin weild
gray pink violet yellow brown/green blue white/green white
gris rose violet jaune brun/vert bleu blanc/vert blanc
grigio rosa viola giallo marrone/verde azzurro bianco/verde bianco
gris rosa violeta amarillo marron/verde azul blanco/verde blanco

AuBenschirm Gehause
External shield on housing

Blindage externe sur le boitier
Schermo esterno sulla carcassa

Blindaje externo a carcasa
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6 Contacts

Your HEIDENHAIN helpline

The HEIDENHAIN helpline in Traunreut consists of qualified, multi-lingual specialists who will

support you in solving your problems.

Especially if you need technical support the HEIDENHAIN helpline team can provide detailed

advice and information on measuring systems, controls, and NC and PLC programming.

The HEIDENHAIN technical helpline

Measuring Systems / Machine Calibration
+49 (8669) 31-3104
E-mail: service.ms-support@heidenhain.de

NC Programming
+49 (8669) 31-3103
E-mail: service.nc-pgm@nheidenhain.de

NC Support
+49 (8669) 31-3101
E-mail: service.nc-support@heidenhain.de

PLC Programming for TNC
+49 (8669) 31-3102
E-mail: service-plc@heidenhain.de

Lathe Controls
+49 (8669) 31-3105
E-mail: service.lathe-support@heidenhain.de

The HEIDENHAIN helpline for
repairs, spare parts, exchange units, complaints and service contracts

Technical training

Domestic Team
+49 (8669) 31-3121

Foreign Team
+49 (8669) 31-3123

Complaint management, service contracts and calibration services
+49 (8669) 31-313b

E-mail: service.order@heidenhain.de

+49 (8669) 31-2293, 31-1695
Fax: +49 (8669) 31-1999
E-mail: mtt@heidenhain.de

March 2011

Contacts

131



132 HEIDENHAIN ATS Software Operating Instructions






HEIDENHAIN

DR. JOHANNES HEIDENHAIN GmbH
Dr.-Johannes-Heidenhain-Straf3e 5
83301 Traunreut, Germany

= +498669 31-0

+49 8669 5061

E-mail: info@heidenhain.de

Volistandige und weitere Adressen sieche www.heidenhain.de

www.heidenhain.de For complete and further addresses see www.heidenhain.de
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