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1 General

1.1 How to use this manual

About this
manual

Update service

Explanation of
the symbols

A I DANGER

Other
documentation

Target group

Screen

displays
% I Note

&

=
&

% I Note

This User’'s Manual is valid for the PWM 9 Encoder Diagnostics Kit, ID 517651-09 with the
software 508334-07.

This manual is 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.

E.g., information that incorrect operation may cause the danger of electric 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)

The activities described in this manual may only be performed by specialists for service,
maintenance and commissioning who have profound knowledge of electronics, electrical
engineering and NC machine-tool technology.

Keep these instructions for later reference!

The pictures of displays in the manual depend on the encoder type connected and on the
setting of the PWM. Thus, they may differ from your testing situation.
The images only serve as examples!

HEIDENHAIN PWM 9 User's Manual



1.2 Safety precautions

@ 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. the machine is switched off

2. all connectors are disengaged
Observe the ESD precautions!

1_ 2_ 4 DINEN 100015 -1
Az CECC 00015 -1

0 I P IVA

N
5

A 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!

@ 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 does not accept any responsibility for direct or indirect damage caused to
persons or property through improper use or incorrect operation of the machine.

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

The machine manufacturer must be contacted for error diagnosis.

% Note

Support is provided by HEIDENHAIN Traunreut or by the HEIDENHAIN agencies, see
“Contacts” on page 225
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Note

Use protective caps to protect the connector contacts and the electronics from electrostatic
charge and from contamination!
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1.3 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 sending the PWM incl. the interface
boards to the calibration service of HEIDENHAIN Traunreut every 2 years.

= I Note

Calibration includes a software update!

Calibration sticker on PWM 9

Calibration sticker on the
interface board

Calibration date

Recommended next
calibration date
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1.4 Description of the components

1.4.1 Contents of the PWM case

Betriebsanleitung hinter Abdeckung
Operating instructions behind cover

Adapterkabel

Adapter cables Priifdrehgeber FST 2

Test encoder Feinschlusstester
' Leak tester

Interface-Platinen
Interface boards

Adapterstecker
Adapters

R Typenschild mitID
Netzgeriat PWM 9 Jg’:abe!
Power supply unit Basisgerat
Basic unit

@ Note

Example configuration; the photos show the contents of the case with optional accessories!

HEIDENHAIN PWM 9 User's Manual
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1.4.2 PWM basic unit

3 BNC sockets

(connection of oscilloscope)

LC display
(back-lighted)

5 soft keys
(selection of measuring function)

Aluminum housing

Tilting handle for carrying and placing

Pull in arrow direction
to undo the lock!

3 BNC sockets A/B/C
(connection of
oscilloscope)

Interface board
inserted in
PWM slot

Release of
interface board

/

\IN/OUT for encoder/
subsequent electronics
(with protective cap)

12
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Power supply unit 24V DC 1A

DC-IN socket

ID label with part number (ID)
and serial number (SN)

State the ID number in all requests!

& I Note

1.5 Items supplied

The PWM 9 universal testing device ID 512134-01

comprises:

Qty. Designation See chapter ID

1 PWM 9 (basic unit) 374976-01
1 Power adapter (110 - 240 V) 313797-04
1 Power cable (3 m) 223775-01
1 Adapter cable (10 -30V DC, 3 m) 317293-01
3 BNC connecting cable 254150-02
1 Connecting cable 9-pin (11 yApp) 7.3 309773-01
1 Connecting cable 12-pin (1 Vpp, TTL, HTL) 72,74 298399-01
1 Connecting cable 17-pin (absolute,1 Vpp) 7.5,7.6,7.38, 323897-01

7.10

1 Aluminum case with foam padding 822051-01
1 Benutzerhandbuch, German 517651-0x
1 User’'s Manual, English 517651-2x

HEIDENHAIN PWM 9 User's Manual
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Options

Qty. Designation See chapter ID

1 Manuel d'Utilisation, French 517651-3x

1 11 pApp interface board 7.3 323083-01
Recommended accessories:

1 FST 2 leak tester 251697-01

1 1 Vpp/11 pApp adapter connectors 364914-02

1 Adapter connector 15-pin D-sub (Pos.Enc.); 73,79 294894-02
9-pin (Pos.Enc.) for PWM IN

1 Connecting cable 11 pApp 9-pin/9-pin for PWM OUT 7.3 309773-xx

1 Connecting cable 11 pApp 9-pin/9-pin for PWM IN 7.3 309774-xx

1 Adapter cable 2 m, 15-pin D-sub (Pos.Enc.); 7.9 310198-02
9-pin (Pos.Enc.) for PWM OUT 289439-02

1 Adapter cable 9/15-pin for PIWM OUT 7.3 368171-xx

1 Adapter connector 15-pin, assignment converter internal shield 7.3 317505-05
PIN 5 to PIN 13

1 1 Vpp interface board 7.2 323077-02
Recommended accessories:

1 ROD 486 rotary encoder (1000 lines) for testing 376886-0H

1 Adapter connector 373848-01
Female connector/male connector (1 Vpp or TTL)

1 Adapter cable 12-pin/15-pin; PWM to TTL D-sub subsequent 7.11.1 310196-xx
electronics (Pos.Enc.)

1 Adapter cable 12-pin/15-pin; PWM to TTL interface electronics 7.11.1 331693-xx
(APE) D-sub (Pos.Enc.)

1 Adapter cable 12-pin/12-pin; PWM to TTL interface electronics 7.11.1 323466-xx
(APE) (Pos.Enc.)

1 Adapter cable 2 m, 15-pin D-sub (Pos.Enc.); 7.9 310199-02
12-pin (Pos.Enc.) for PIWM OUT

1 Adapter, round 12-pin/15-pin D-sub connector 72,79 324555-01
(Pos.Enc./Pos.Enc) (1 Vpp/TTL)

1 Adapter cable 12-pin/14-pin; PWM to encoders with M12 7.2 352611-03
connectors (1 Vpp/TTL), (Pos.Enc.)

1 Adapter cable 1 m, 25-pin D-sub (Pos.Enc.); 7.9 533055-01
12-pin (Pos.Enc.) for PWM IN

1 Adapter cable DRIVE-CLiIQ , 1 m, 25-pin D-sub (Pos.Enc.); 7.13 533055-01
12-pin (Pos.Enc.) for PWM IN

1 Adapter cable 12-pin/12-pin; PWM to PCB connector 72,74 591118-xx
(1 Vpp, TTL, HTL) (Pos.Enc.)

1 Adapter cable DRIVE-CLiQ, 12-pin/25-pin for PWM OUT 7.13 758082-01

1 Connecting cable 12-pin/12-pin for P?WM OUT 7.2 298399-xx

1 Connecting cable 12-pin/12-pin for P?WM OUT 7.2 298401-xx

1 Connecting cable 12-pin/12-pin for PWM IN 7.2 298400-xx

1 TTL interface board 7.12 323079-01

1 Adapter cable FANUC TTL 20-pin/HEIDENHAIN TTL 12-pin female 556558-xx

1 Adapter cable FANUC TTL 20-pin/ HEIDENHAIN TTL 12-pin male 577345-01
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Qty. Designation See chapter ID

1 Adapter cable 2 m, 15-pin D-sub (Pos.Enc.); 7.9 310199-02
12-pin (Pos.Enc.) for PWM OUT

1 Connecting cable 12-pin/12-pin for PWM OUT 7.2 298399-xx

1 Connecting cable 12-pin/12-pin for PWM OUT 7.2 298401-xx

1 Connecting cable 12-pin/12-pin for PWM IN 7.2 298400-xx

1 HTL interface board 7.4 322732-01

1 Connecting cable 12-pin/12-pin for PWWM OUT 7.4 298399-xx

1 Connecting cable 12-pin/12-pin for PWM OUT 7.4 298401-xx

1 Connecting cable 12-pin/12-pin for PIWM IN 7.4 298400-xx

1 Absolute/1 Vpp interface board 7.5 312186-02
Recommended accessories:

1 Adapter connector Zn/Z1 transforms Mot.Enc. into Pos.Enc. 7.5 349312-01

1 Adapter connector Zn/Z1 transforms Pos.Enc. into Mot.Enc.) 7.5 349312-02

1 Adapter connector EnDat/SSI transforms Mot.Enc. into Pos.Enc. | 7.8 349312-03

1 Adapter connector EnDat/SSI transforms Pos.Enc. into Mot.Enc. | 7.8 349312-04

1 Connecting cable 1 m: incremental Zn/Z1 (Mot.Enc.) 7.5 336847-10

1 Connecting cable 1 m: absolute EnDat (Mot.Enc.) 7.8 340302-01

1 Adapter cable 1 m with 12-pin PCB connector for 7.8 349839-02
1 Vpp encoders (EnDat or SSI; Pos.ENC.EnDat)

1 Adapter cable 1 m with 14-pin PCB connector for 7.5 330980-01
1 Vpp encoders with Zn/Z1 track (Pos.Enc.EnDat)

1 Adapter cable 1 m with 15-pin PCB connector for absolute EnDat | 7.8 635349-01
encoders (Pos.ENC.EnDat)

1 Adapter cable 3 m, 17-pin/17-pin; PWM to motor (Pos.Enc.EnDat) | 7.5, 7.6 323897-03

1 Adapter cable 2 m, to IK 215 interface card 7.6,7.7 324544-02

1 Adapter cable 3 m, 17-pin/15-pin; PWM to subsequent 7.6,7.7 332115-03
electronics (Mot.Enc.EnDat)

1 Adapter cable 0.3 m, 15-pin D-sub (Pos.Enc.); 7.7 510617-N3
17-pin (Pos.Enc.) for PIWM OUT

1 Adapter cable 3 m, 17-pin/25-pin; PWM to subsequent 7.5,7.10 289440-03
electronics (Mot.Enc.1 Vpp)

1 Adapter cable 3 m, 17-pin/15-pin; PWM to subsequent 7.8,7.10 336376-03
electronics (Mot.Enc.EnDat)

1 Adapter cable 0.3 m, 25-pin D-sub (Mot.Enc.); 7.10 509666-N3
17-pin (Pos.Enc.) for PWM IN

1 Adapter cable 0.3 m, 25-pin D-sub (Mot.Enc. 1 Vpp/EnDat), 7.10 509667-N3
17-pin (Pos.Enc. 1 Vpp/EnDat) for PWWM OUT

1 Adapter cable 0.3 m, 25-pin D-sub (Mot.Enc. 1 Vpp/ZnZ1), 7.10 511886-N3
17-pin (Pos.Enc. 1 Vpp/ZnZ1) for PWM OUT

1 Adapter cable 0.3 m, 15-pin D-sub (Pos.Enc.); 7.6,7.7 510616-N3
17-pin (Pos.Enc.) for PWM IN

1 Voltage controller 5V for cable lengths > 6 m 76,78 370225-01
(Pos.Enc.EnDat); HEIDENHAIN

1 Voltage controller 5V for cable lengths > 6 m 7.8 370224-01

(Mot.Enc.EnDat); Siemens

HEIDENHAIN PWM 9 User's Manual
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Other connecting cables and adapter cables: See illustrations in this manual.

@I

Note

Other cable lengths on request!
Application of the adapter cables: see "Overview of the adapter cables" on page 103.
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1.6 Description of the PWM 9 phase angle measuring unit

PWM 9 is a universal measuring unit for inspecting and adjusting HEIDENHAIN incremental
linear and angle encoders.

The device features PWT MODE and PWT MODE functionalities.

The graphic bar display in the PWT MODE facilitates the quantitative and qualitative assessment
of the analog incremental signals and of the reference signal. The integrated adjustment aid
(PWT MODE) for exposed encoders is of help when mounting the scanning head.

In the PWT MODE on-to-off ratio, phase angle, encoder current consumption and encoder
voltage are measured and settings made that are relevant for PWM 9.

A number of interface boards are available for checking the different encoder output signals;
they can be inserted easily into the PWM from outside.

The values can be read on an LCD monitor. Five soft keys provide ease of operation.

Three BNC sockets (A/B/C) are available for checking the encoder output signals on an
oscilloscope (recommended by HEIDENHAIN).

PWM 9 can be connected in series between the encoder and the subsequent electronics.
It does not influence the axis functions of the machine axes.

For inspecting and adjusting HEIDENHAIN measuring systems “at the workplace”, the PWM 9
can also be used without subsequent electronics.
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1.7 PWM 9 functions

PWM 9 features three operating modes:

PWT MODE Graphic bar display of

(power-on MODE) Signal amplitude

Signal quality
Width of reference signal
Position of reference signal

Check-Ref function

Adjusting aid for mounting the scanning heads of exposed encoders
Check of distance-coded reference marks

IRECE T FEF EIEE G+
O-g 9.E 1.0 1.5 uss
| I T R B | [ T T I |
1

R 1
| I ——

EHC A UNIVERSAL COUNTER 1-FOLD
g

*¢=| 000009900

o 1.48  kHz
MODE EHC OFT. IHFO
PWM MODE Display of phase angle and on-to-off ratio

Display of scanning frequency

Display of signal amplitude, current consumption and encoder supply voltage

Display of internal UNIVERSAL COUNTER and of encoder signal periods (pulse count)
Display of reference signal, fault-detection signal and counting direction

Output of the amplified scanning signals (11 pApp, 1 Vpp interface boards) or of the original
scanning signals (TTL, HTL interface boards) via three BNC sockets (e.g. to an oscilloscope)

[Oreon [ion el -UaSERROR =+ 2]
*1-4 2 @ 2 4+

man hulimhhihohdbimbohinlinl

TOL P weo: G
Tuzer e

PHA : : N I :

HERZURE ANFL ITUDESL VZE3d

- 05 0 05+ |=THA

EHC E vor b b b L0058

E Em—— AT

—— 0.az

EHC C o f— e

[ - 05 0 05+|dadi

EXPERT MODE Access to parameter programming (e.g. interpolation setting)
Input of a preset value for the internal UNIVERSAL COUNTER
Setting the encoder voltage
Min./max. PEAK-HOLD function of the PHA/TV display
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1.8 Power supply unit

Possibilities of powering PWM 9

Line operation with 24 V PWM power supply unit (included in delivery)

Power supply from an external floating DC voltage source 10 — 30 V/approx. 1 A
(adapter cable included in delivery)

Via subsequent electronics with measuring system, PWM 9 and subsequent electronics

connected in series
(Note: Power consumption of PWM 9 is approx. 5.5 W)
The type of encoder power supply (PWM or subsequent electronics) is selected via the

PWM 9 soft keys.
If a voltage is connected to the DC-IN socket of the PWM 9, the PWM 9 basic unit is always

powered from this source.
If PWM 9 and/or the measuring system are to be powered by the subsequent electronics,

the encoder voltage monitor of the subsequent electronics is active.

you can select how the encoder voltage of the subsequent electronics is fed to the encoder

via PWM 9:
1. Directly to the encoder (with parameter P2 in EXPERT-MODE and soft key)

2. Via the switching controller (integrated in the PWM 9) with potential segregation and
possibility of setting the encoder voltage.

@ Note

Detailed description see "Parameter P2 = Selection of encoder operating voltage" on
page 81

HEIDENHAIN PWM 9 User's Manual 19



1.9 Software

The software version is displayed on the power-on screen and when you press the INFO soft
key (see "Description of the INFO soft key" on page 54).

On the power-on screen the PWM 9 offers the possibility of selecting German, English or French
dialogs:

Dialog Software no.

German / English / French

508334-xx @

a) The last two digits (xx) of the software number represent the software version.

The software is continuously improved and adapted to new conditions. We recommend that at

least every two years you have the software updated by HEIDENHAIN Traunreut or by a
HEIDENHAIN agency (see "Calibration" on page 10).

@ I Attention

This manual applies to PWM 9 with the software 508334-07.

MODE  BHC OPT. IMFO
HEIDEMHAIH UneoH [iu:oH [REF]-UaS] [+

1
ZOF TWARE: E0G554-07 EPLD:E11803-0F g
Interface—-Platine: 1USS !

—_— —_—
EHC A [[SOF TUARE E0SEE4-07
A INTERFACE siNss
EHC E||[TERAIN. L1 :1z1
E lI-HZ7TS :FROH FWH

EHC © FLOATINHS

By -l e F BAS

¥ CLE
LIGHT ERRGR ESC
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1.10 Description of the displays

Power-on screen

PWT mode

PWM mode

HEIDEMHATH

FROS, 221

KORREK TURMWER TE

|MORHAHDEN

AT

HETZTEIL 10 waLT

AHFLITUDEN HEZZEN -A
ARFLITUDEN HESSEN -FR

- HEZZEH

Display of software no.
Type of interface board (here: 1 Vpp)

Info EXPERT MODE active

PWM / PWT switchover and language selection

(PWM / PWT switchover also possible in

@ “INFO*)

-l e F Internal calibration values (JH Service only)
@ Concurrent encoder status display
UhaH [5 - oFF[REF [<Uas] 4> @
n-E 0.E . 1E Usz . . - .
R AR @ @ Signal amplitude / signal quality
-
R . ) .
——— @ @ Width and position of ref. mark
EifC A [MNIYERSAL COUNTER 40-F @ Display for different PWM modes
EWC E 001239665 @ (here: UNIVERSAL COUNTER and frequency)
EHC C
R 2,35 kHz @ Soft-key row for operation
MODE  BHC OPT. IHFO @
Current assignment of the BNC sockets
(NSEC RN REF RS [x+> @ Measuring range and scaling
[*1-8 4 @ 4 &+ of PHA/ TV display
mat ldiwholidimbedihododil @ ) ) )
v e Display of PHAse shift / TastVerhéltnis (on-to-off
- N T ratio) N
eic A [UHIVERSAL COUNTER _s0-F TV1 = 0° signal
TV2 = 90° signal
==l 000096916
BT 1,88 kHz
MODE BMC  [*1  OPT. IMWFD

HEIDENHAIN PWM 9 User's Manual
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2 Identifying the encoder output signals (encoder interfaces)

2.1 Incremental interfaces

Identification from
the encoder

designation
% Note
The identification of the interface type is valid for standard HEIDENHAIN encoders.
Deviations from the designation structure are possible (in particular with customer-specific
encoders).
Example Nomenclature
Linear encoder LS 4 6 0 =11 pApp
: 2 = TTL without interpolation
Rotary encoder ROD 4 Izl 6 3 = HTL (only rotary encoders, e.g. ROD 436)
Modular rotary ERN 13 7 5=11pApp (e.g. ROD 450, LIDA 150 old)
encoder i 6 = TTL (supply voltage 10 — 30 V! TTL signals,
Scanning head LIDA 4 only rot. encoder applications)
! 7 = TTL with interpolation (x5, x10, x50, x100)
Exposed linear LIDA 4 5

encoder

8=1Vpp

Other identifiers

A 9-pin M23 connector always means an 11 pyApp interface.
(Exception: Current motor connector)

Encoders connected to the encoder inputs of EXE interpolation electronics are always

11 uApp encoders (9-pin connector)

Encoders connected to the encoder inputs of IBV interpolation electronics are always
1 Vpp encoders (12-pin connector)

Note

For encoders with D-sub connectors no conclusions can be drawn about the interface.

HEIDENHAIN PWM 9 User's Manual
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2.2 Absolute interfaces

Encoders with a € or Q in their names operate with an absolute interface (EnDat, SSI or
customer-specific)

Examples:

L[c]415 E[c]nat3 E[@|N42s  RO[C431 Ro[@]425
| -I— Position value 31 bits

Differences of absolute interfaces:
1= EnDatpurely serial, without A/B signals
8 = EnDatwith A/B signals (1 Vpp)
9 = Customer-specific interface produced by HEIDENHAIN: LC 495 F = Fanuc
M = Mitsubishi
P = Panasonic
Y =Yaskawa
S = SIEMENS (DRIVE-CLIQ)

(rotary encoder)

Designations of rotary encoders: ROC = Singleturn (measuringrange 1 revolution, 3607)
ROQ = Multiturn (with gear, e.g. for 4096 revolutions)

There are EnDat encoders with and without incremental A/B sinusoidal signals.
The order designation indicates whether an absolute encoder outputs incremental signals:

EnDat 21 without incremental signals
EnDat 22 without incremental signals

EnDat 01 with incremental signals A/B 1 Vpp
EnDat 02 with incremental signals A/B 1 Vpp

EnDat Hx with incremental signals HTL (new as of 2014)
EnDat Tx with incremental signals TTL (new as of 2014)

x stands for: a = 2-fold interpolation
b = no interpolation
¢ = scanning signals x2

@ Note

Encoders with Siemens DRIVE-CLIQ interface cannot be examined!

In general, absolute encoders can only be checked to a limited extent with the PWM 9.

In this case, the absolute signals can only be measured with a digital oscilloscope via the
BNC outputs.

Absolute interfaces can be examined with the successor models PWM 20 and PWM 21.
For detailed information on the interfaces refer to the brochure “Interfaces of HEIDENHAIN
Encoders”, ID 1078628-xx.
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3 General measuring setup

3.1 Measuring equipment

~ Interface-Platine

passend zur Messgeréate-Schnittstelle einsetzen
(siehe Schnittstellen-Bestimmung)

Insert the interface board

that belongs to the encoder interface

(see Interface description)

2-Kanal-Oszilloskop zur Messung verwenden
(empfohlen!)

Use 2-channel oscilloscope for measuring
(recommended!)

3.2 Connecting the measuring equipment

A I DANGER

Ensure that machine and PWM are off when you connect the equipment!

0 I =7
L2
N | 55

A DANGER

Do not deactivate or alter any voltages or parameters at the PWM, while operating the PWWM
in the position control loop!

Uncontrolled axis movements may occur!
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BNC

\\
<S>

= G

100...240V AC
50 ... 60 Hz

S ffA

Landerspezifisches
Anschlusskabel mit
Schutzleiter verwenden!/
Use country-specific
connecting cable with
protective ground!

Folgeelektronik /
Subsequent electronics
(NC)

Connect the encoder (test item) with the “IN" input of the PWM.

Connect the oscilloscope to the PWM (BNC A and BNC B) using tow BNC cables.
Connect the subsequent electronics to PWM “OUT".

Switch on the PWM power supply unit.

Switch on the subsequent electronics.

Note

For connection to the power supply system the protective ground of the PWM 9 must
be connected. (Do not use an isolating transformer!) Otherwise, signal errors may be
produced!

If possible, use the power socket on the machine to power the PWM.

Power the PWM 9 and the oscilloscope from the same power socket.
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4 Basic oscilloscope settings

4.1 Requirements to the oscilloscope

Analog or digital storage oscilloscope (DSO) with two channels
Chopper mode
Automatic and manual triggering

@ I Note

Supportive measurement with an oscilloscope is recommended!

4.2 Analog interfaces 1 Vpp and 11 pApp

4.2.1 Measuring incremental signals

PEEEeE

CRCORONONON N
U . —y

@ Note

The names of the oscilloscope operating elements are not standardized and may differ from

your device!
Vertical deflection Switch channels A and B to chopper mode (CHOP)
(voltage Set the deflection coefficient (sensitivity) of channels A and B
sensitivity) for 11 pApp encoder: 0.5 V/DIV
for 1 Vpp encoder: 0.2 V/DIV
Horizontal Set the time coefficient (Time basis) to 0.5 ms/DIV
deflection

(time setting)

Triggering Trigger automatically (AUTO)
Trigger on channel A
Trigger on positive edge

HEIDENHAIN PWM 9 User's Manual
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Calibration of the
two oscilloscope
channels

Set the input coupling switch (AC/DC/GND) of the channels A and B to ground GND
Use the Y-position potentiometers to shift the lines of the channels A and B congruently

to the screen center (see fig.)

Kanal A/ Channel A f

Kanal B / Channel B

Ground

(.

J

Set the input coupling switch (AC/DC/GND) of the channels A and B to DC

4.2.2 Measuring the reference mark signal

Vertical deflection
(voltage
sensitivity)

Horizontal
deflection
(time setting)

Triggering

FEE LR L
U . _

PEEEea

ClmmEan

Switch channels A and B to chopper mode (CHOP)

Set the deflection coefficient (sensitivity) of channels A and B

for 11 pApp encoder: 0.5 V/DIV
for 1 Vpp encoder: 0.2 V/DIV

Set the time coefficient (Time basis) to 0.5 ms/DIV

Manual triggering (AC or DC)
Trigger on channel A
Trigger on negative edge
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@ Note

Traverse the reference mark to be examined in an oscillating manner (“forward/backward”).

Turn the trigger potentiometer of the oscilloscope to set the trigger threshold (LEVEL)
such that the reference mark signal is displayed as a “stationary” image on the screen.
You may have to “pre-trigger”, if you use a digital storage oscilloscope (DSO).

The sine-wave display of Ue1+2 on the scope does not represent the actual amplitude
height. Ue1+2 serves as an ancillary signal for measuring the reference mark width and

position.

Calibration of the Set the input coupling switch (AC/DC/GND) of the channels A and B to GND (I or 0)
two oscilloscope Use the Y-position potentiometers to shift the lines of the channels A and B congruently
channels to the screen center (see fig.)

Kanal A/ Channel A i )

Kanal B / Channel B

Ground ‘[
g i J

Set the input coupling switch (AC/DC/GND) of the channels A and B to DC

4.2.3 Measuring TTL/HTL square-wave signals

I%, Note

The oscilloscope setting is the same for incremental signals and reference mark signals.
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Vertical deflection
(voltage
sensitivity)

Horizontal
deflection
(time setting)

Triggering

Calibration of the
two oscilloscope

Switch channels A and B to chopper mode (CHOP)
Set the deflection coefficient (Sensitivity) of channels A and B

for TTL: 2 V/DIV

for HTL: Sensitivity depends on supply voltage (10 ... 30 V)

Set the time coefficient (Time basis) to 0.5 ms/DIV

Trigger automatically (AUTO)
Trigger on channel A
Trigger on positive edge

Set the input coupling switch (AC/DC/GND) of the channels A and B to ground GND
Use the Y-potentiometers to shift the line of channel A, e.g. to the screen center and

channels the line of channel B to the lower grid line (see fig.)
e a

Ground-Kanal A /

GND channel A

Ground-Kanal B /

GND channel B . y,

Set the input coupling switch (AC/DC/GND) of the channels A and B to DC

30 4 Basic oscilloscope settings



5 Measuring with PWM 9

5.1 Measuring in PWT MODE 11 pApp or 1 Vpp

Display in PWT
MODE

=y

E=y

Note

Only analog interfaces (11 pApp and 1 Vpp) can be measured in the PWT MODE.

The stated tolerances (ranges within the brackets) are standard values!

The tolerances of measuring systems for high resolutions (e.g. angle encoders) and
large temperature ranges (e.g. motor encoders) are tighter. In this case the limits
formed by the brackets are invalid.

Encoders with tighter tolerances must be checked in the PWM mode.

The PWM only works if the interface board is inserted!

The PWT MODE serves to check analog signals and reference marks and it assists you in
mounting measuring systems (in particular “exposed systems”).

| Switch on PWM |

!
L PHWM 9

HEIDEHHAIH

Software: 508334-xx EPLD: 511803-xx

Interface-Flatine: 1SS

FuH BN
nope Eem D F

Select measuring mode Select language
(PWT-Mode) (German, English, French)

Signal amplitude

Signal quality

Position of reference mark
Width of reference mark

U:on it oFFIREF [-11as] [+
A+E 0.5 10 15 sz . .
I Signal quality (length of bar)
= — Signal amplitude (bracket position)
L ee——
Bifr A [MMIYERZAL COUNIER _40-F Position and width of ref. mark
el 001239665 (tolerance range marked by brackets)
S 2,35 kHz
MODE  BHC OPT. INFO

Note

For more information on the display, see chapter “Measuring in the PWM MODE" on
page 51
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5.1.1 Checking the signal quality in the PWT MODE

= |

Note

The measuring system must be moved to make a statement on the signal quality.

min. max. Bar size =
‘ ymplitude max. - Amplitude min.
\ )
N The tolerance brackets are as wide as the annulus.
T~
Example: x/y display \‘_//
on oscilloscope
,/f'\\\
’/ ‘\\ AB 05....14...15 v Ideal analog signals
\ ] (interpolation error <1 %)
N 74
N1
AB 05....1. . 15 v . .
) Permissible analog signals
\ E (interpolation error <3 %)
A\ /
\ AB 05....1....15 v Non-permissible analog signals
( )
/
=
1 Vpp scaling: A, B in [V] with 1 Vpp interface board inserted
l12 Boooo Mooooldd WAss
E Non-permissible analog signals
11 uApp scaling: 11,2 in [uAppl with 11 pApp interface board inserted
Note

The bar has to be within the brackets
The shorter the bar, the better is the signal quality

Tolerance range see “Interface description” on page 121
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5.1.2 Checking the signal amplitude in the PWT MODE

Tolerance range see "Interface description” on page 121

Iﬂgﬂ Note
The signal amplitude can also be measured at standstill.

11 pApp or 1 Vpp signals are measured depending on the interface board.

Signal amplitude

min.
. ( ) ( T )
€ yAEIRN
[+ X [ N %
A @© Hp ©
£ \ N £
NED4
_ y, _ y,
1 Vpp
Toleranz 0,6 ... 1,2Vss
Tolerance 0.6 ... 1.2 Vpp
A,B 05....1....15 \" 1Vss ideal
1Vpp ideal

B OB ool oooo I \"

AB 05....1....15 \'

L)

AB 0.1 0.2 0.3 0.4 0.5 0.6 \")

max. 1,2 Vss zulassig
max. 1.2 Vpp permissible

min. 0,6 Vss zulassig
min. 0.6 Vpp permissible

nicht zulassig
not permissible
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11 pApp

Toleranz 7 ... 16 pAss
Tolerance 7 ... 16 uApp

1m....16 11 pAss ideal
11 uApp ideal

max. 16 pAss zuléssig
max. 16 yApp permissible

min. 7 pAss zuléssig
min. 7 yApp permissible

nicht zulassig
not permissible
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5.1.3 Checking the reference mark signal in the PWT MODE

In the PWT MODE the quality of the reference mark signal can be assessed.

The width and the position of the reference mark signal are measured.

I%’ I Note

The reference mark (= RM) can only be measured dynamically!

REF display *

| T P EF B =+

Traverse direction

A/ 0.E 10 Le viz

|||||I||||

R |
I —

EHC A [[UHIVERSAL COUHTER 1-FOLD
H

"=l 000003931

Bl < 1.88  kHz

MODE  BHC OPT. IHFO

(+ = counter counts in positive direction)

* The reference mark signal is a very short impulse and is displayed longer (~ 1 s)!

% Note

The REF display in the status line does not indicate that the reference mark signal is
within the specified tolerance range.

The REF display serves to “search” the reference marks of measuring systems.

If you use an oscilloscope for reference mark measurement (recommended!), see
the settings in chapter “Measuring the reference mark signal” on page 28.
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Schematic oscilloscope display (not to scale)

N\ e/

AW A
AN IR N

A+B

(11 +12)

Nulldurchgange des
Referenzmarkensignals /
Zero crossovers of ref. mark signal

~

(Y2 1 \
(11.2) ' E \
1 A\

1 1

1 1

Vss /Ver

(uAss / uApp) |AB
= Referenzmarkensignal / ref. mark signal

Schnittstelle 1Vss / 1 Vpp interface:
= Inkrementalsignale / incremental signals

R
oder /or
Schnittstelle 11 pAss / 11 uApp interface:

R (Ip)

11,2 = Inkrementalsignale / incremental signals

10 = Referenzmarkensignal / ref. mark signal

=y

Messung alter als 15 s / Measurement older than 15 s

Note

For measurements that are older than 15 seconds, the width of the bar is halved.
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5.1.4 Tolerances for measuring the reference mark signal (examples)

lo (R)

—

Schnittstelle 1 Vss / 1 Vpp interface:
R = Referenzmarkensignal
Ref. mark signal
Schnittstelle 11 pAss / 11 uApp interface:
[0 = Referenzmarkensignal
Ref. mark signal

= zur Verfligung stehender
Toleranzbereich (+90° )/
Available tolerance range ( + 90°)

Position

lo (R)

lo (R)

lo (R)

ideal

-90°
noch zuldssig /
still permissble

+90°
noch zuladssig /
still permissble

Width

lo (R)

lo (R)

lo (R)

360°
ideal

min. 180°
noch zulassig /
still permissible

max. 540°
noch zulédssig /
still permissible

Tolerance

r—\—/\/\/\
exceeded

lo (R)

lo (R)

lo (R)

AB 06 . ...

nicht zuldssig!
not permissible!

nicht zulassig!
not permissible!

nicht zulassig!
not permissible!

Messung alter als 15 sek. = halbe Balkendicke

Messung ideal

Measurement older than 15 seconds = bar height is halved
Ideal measurement

The ideal reference mark signal is 360° wide and shows no position error.

I%’ Note
The reference signal bar has to be within the tolerance brackets.
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5.2 Adjustment aid for mounting the scanning heads of exposed encoders

The CHECK-REF measuring function measures the positions and widths of all reference marks
traversed, and saves them in the PWM. The PWM then calculates the average reference-mark
position and width deviation of all reference marks measured. Then the software checks if this
deviation can be compensated for by mechanical adjustment of the scanning head. The result is
displayed by the following messages:

“All reference marks optimum”
All measured reference-mark signal edges are within = 60°, i.e. in the tolerance range of the
reference-signal brackets.

“Adjustment recommended”
One or more reference-mark signal edges are at the tolerance limit of the reference-signal
brackets (+ 90°).

“Adjustment required”
This message is generated as soon as a reference-mark signal edge is outside the tolerance limit
of the reference-signal brackets (> = 90°).

“Adjustment impossible”

The reference-mark signal edges are outside of the area that can be compensated mechanically.
A reliable reference signal function cannot be ensured.

Exchange the scale or scanning head and repeat the measurement.

Referenzmarken-Signalflanke
Reference-mark signal edge

90°

60° 60°

Referenzsignal-Klammer = Toleranzbereich
Reference-signal brackets = Tolerance range
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5.2.1 Preparations

In order to obtain correct measuring results, it is essential that you observe the sequence given

in this manual.

Maintaining the mounting dimensions of the encoder is a prerequisite for the measurement!

The measuring procedure is as follows:

- Beginning of measurement
- Basic adjustment
- Measurement: One reference mark
- Measurement: Multiple reference marks
- Messages in the PWT MODE
- “All reference marks optimum”
- “Adjustment recommended” (in tolerance range)
- "Adjustment required” - precision adjustment
- “Adjustment impossible”

Legend

D Action; key to be pressed

Automatic calling of the next screen

Iil Traverse direction

|E| Alignment of the scanning head

Fixed marker

Y Available tolerance
L Display of the reference mark tolerance
El No measurement of the reference mark

for movements against the measuring
direction (reverse)

Iﬂgﬂ Note

The measuring procedure differs depending on the number of reference marks:
- Measurement with one reference mark
- Measurement with multiple reference marks

HEIDENHAIN PWM 9 User's Manual
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Measurement with one reference mark

Overview

Switch device on

HEIDEMHATIH
Interface-Platine: 1USS

Select language
FUH ——}
(German, English, French)

Select measuring mode (PWT mode)

Adjust main track

Repeat basic adjustment

Preadjust reference mark

=+ 000003931

F 1.88  kHz
MOC EBHC OPT. IWFO

Select CHECK REF

REF EJTEY I

B 05 10 15 vss
T g i

Press SINGLE REF

[Ureon J:on EEE-AUaS] [+
A/B 0.5 10 15 ¥ss
T g i

1. Go to beginning of
measuring range

2. Press START REF
EHC E |[H2VE TO HEASURING START

=] THEHM ENTER S0F TKET:

»» ZTART REF <<

Measuring mode starts

Traverse reference mark

Message from the PWT mode (4 possibilities)

v

L—— Adjustment impossible I

L !

Adjustment required I

Adjustment recommended All reference

(in tolerance range)

marks optimum

Optional

L p AdjustRef

Final Check I
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Measurement with multiple reference marks

Overview

Switch device on

HEIDENMHA I H

Interface—Flatine: 1USS

A

Repeat basic adjustment

1.88  kHz

000003931

ENC OFT. IWFD

000034646

1.88 kHz
COUNTR FULS RECH
ERERE WOREER nelEuR

[Ureon ] FEF -/Ua [ [+3

A/B o5 15 vss

EHC A|[__CHECE DIZTANCE-CODE

[=Jl| CE TERHINE HOHINAL IHCREH.

BHC B[[CROSS DVER REFERENZ-HARKS

BHC C

[ Fry GUIT WITH ESC <t
SHEE ESC

I FEF - 4]

(5 vss

Select language
(German, English, French)

—— Adjust main track |

Preadjust reference mark

[— Select CHECK REF

Determine nominal increment
NOTE:

This function is only required at the
beginning of the adjustment procedure.

Determined nominal increment

Lin:oH_[52:aH EIES EE
A-E 0.5 10 1E uZz
[N (TR

>
A-E 0.5 10 15 vss
[N i

ADJUST
REF

FINAL
CHECE ESC

Message from the PWT mode (4 possibilities)

1. Go to beginning of measuring range
2. Press START REF

[— Traverse measuring range

[ Press STOP REF at end of measurement

v

— Adjustment impossible |

Adjustment required

Adjustment recommended

| (in tolerance range)
Optlonal
Adjust Ref |

Final Check |

D —

v

All reference
marks optimum

HEIDENHAIN PWM 9 User's Manual
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5.2.2 Beginning of measurement

1. Connect the power cord
to switch on the PWM 9.

2. Select the measuring mode.

3. Select the language.

Switch device on

>

Select measuring mode (PWT mode)

Select language
(German, English, French)

5.2.3 Basic adjustment

Note

=y

For a detailed description on adjusting the main track refer to the instructions of your
measuring system.

A W N P

. Adjust the encoder.
. Press MODE.

. Select CHECK REF.
. Selection:

- One reference mark

- Multiple reference marks;
the distance-coding is detected
automatically.

T

Select measuring mode (PWT mode)

Multiple reference marks

Ip:a [53:an [+

EIEE|
1.0

R-B I:li5| 1 [ 1 1i5 IIISS—
I

Adjust main track |

[ \

 —

1-FOLD

Preadjust reference mark |

ENC A |[UHIVEREAL COUHTER
H

000003931

1.68  kHz

ENC E
E

EHE €

o,

MO0 EHNC OFT. IMFO

LneH 5808 Iaii/UaS 3

A/BOE Lo uE uss
s
B ' —
__, =Seses——
r'iqc A |[OHIYERSAL COUHTER 1-FOLD
=] 000034646
mli?c - 1.88 kHz

COUNMTR FULS T GHEC5 FUH
FREQUC HUHEER HEASUR N\ EEE/J HODE

One reference mark

Select CHECK REF
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5.2.4 Measurement: One reference mark

}

1. Press SINGLE REF.
The measuring mode starts automatically. One reference mark
2. Move the scanning head over the reference
mark.
3. Message from the PWT mode et R
4. The next steps depend on the message A-BoE Lo LE UES
from the PWT mode. i
R 1 ——
—Iﬂl

Br'i:‘c A CHECK DIZTANCE- CODE Press SINGLE REF

BE? E ||CROSZ OVER REFEREMZ-HARKZ

vy O TTH ESC <4<
(EIHELll;
EEF ESC

EHC
[

| Jpeb ] 5: ok ~Las] [+
A-B o5 1o L5 uss

(=4 1 —_—
_——________I
e a—— | 1.Goto beginning of measuring range

Brﬁc Al 2. Press START REF

EHC E||[HOVYE TO HEASURIMG =TART
[=] THEM EMTER ZSOF TKEY:

EHC C *» ETART REF <<
F Fry QUIT MITH ESC <<+

ESC

ZTART
EEF

.

(R YT ~La5 st
AsB OF Lo e vzs
]

R !

EHC A |[__CHECE DISTAHCE-CODE Measuring mode starts
H FASS HEASURING RANSE

EHC E
B

EHC C
[

»3r QUIT WITH E3C <<%
ESC

[[Orren Tocen Iaa-Uan] 7]

A-E ™5 1.0 1E V==
o

» —— Traverse reference mark
BEf A

EHC C
[

AD-JUS T F IHAL
REF CHECE ESC

l

Message from the PWT mode (4 possibilities)

; - I !

Adjustment impossible Adjustment required |

Adjustment recommended All reference marks
(in tolerance range) optimum

HEIDENHAIN PWM 9 User's Manual
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5.2.5 Measurement: Multiple reference marks

Note

=y

Move the scale or the scanning head in one direction only. The message “WRONG
DIRECTION" may be generated when the scale or scanning head are in standstill.
This message can be ignored, since absolute standstill without change of traversing
direction is hardly possible when the scanning head is traversed by hand.

. Determine the nominal increment:

The scale / scanning head must

be moved in one direction over

5 reference marks in order for the
nominal increment to be determined
and displayed.

. Go to the beginning of the

measuring range.

3. Press START REF.
4. Traverse the measuring range.

. At the end of the measurement press

STOP REF.

6. Message from the PWT mode.
7. The next steps depend on the message

from the PWT mode.

Multiple reference marks

ESC

Un:oH [t oH ~11as] i

LH:aH |53 oH EIES| [+
A-E 0.5 1.0 15 uys=
| I T | o [
1
[ \ . .
—— Determine nominal increment
CHELCE OIS TAHCE- CODE t Note
Br,':,c A This function is only required at the
Bréc E|[CROSS OVER REFEREMZ- HARKS beginning of the adjustment procedure.
EHC C
[ 5%y GUIT WITH ESC <<
“HEE ESC
Ln:oH_ 5o ~Uas i
A-E 0.5 1.0 15 yss
| I T | oo [
1
= ; Determined value for nominal increment
“[eHC A CHECE O I= TAHCE- CODE
H
EHC E |[[HOVE TO HERSURIHG
E THEH EHTER S0F TKETT o .
EHC s> START REF << | 1. Go to beginning of measuring range
rr QUIT WITH E=C <4< 2. Press START REF
START ESC
\ 4
[[Oreen [ron | REF EIES a3
A-E 0.5 1.0 15 ys=
L I T N | LI R T R B |
1
[ \
Traverse measuring range
EHC A CHECK 015 TAHCE- CODE
H |[FRs= HEASURINS RAHSE
EHC E
E
EHC C
[ 5rr GUIT WITH ESC <4<

Press STOP REF at end of measurement

A~B 9.5 1.0 1.5 W=z
LI T B | LI T R B B |
1
[ \
: REF: 3
EHC A CHECEK DISTAHCE-CODE
5] AT HEASURING EHD EMTER
EHC E ||SOFTEEY: *> STOFF REF <<
E
EHC
K rx WUIT WITH ESC <4<
=TOF|
\_REF ESC
v

Message from the PWT mode (4 possibilities)

v

Adjustment impossible

Adjustment required |

- |

Adjustment recommended
(in tolerance range)

v

All reference marks
optimum
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@ Note

The error message Distance-code connection is generated when the first reference mark
of an angle encoder with distance-coded reference marks (e.g. ROD 780C, “"C" stands for
"distance-coded reference marks" traversed.

The first distance-coded reference mark of a rotary encoder is marked; on angle encoders
with scale tapes (e.g. ERA) it is located at the butt joints.

The message “NOMINAL INCREM. ERROR" is displayed when the nominal increment is
determined, if the traversing speed is too high or if the reference mark with the first distance
coding is traversed.

5.2.6 Messages in the PWT MODE
There are four different messages:

Adjustment impossible

Adjustment required

Adjustment recommended (the signals are still in the tolerance range)
All reference marks optimum

Message from the PWT mode (4 possibilities) |

; - I !

Adjustment impossible Adjustment required |

Adjustment recommended All reference marks
(in tolerance range) optimum

Optional

l

—> Adjust Ref

o

Final Check
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Message:
Adjustment impossible

1. Repeat the basic adjustment

and read the section

"Errors during measurement” on page 49

. If the message
" Adjustment impossible” recurs:

Check the mounting tolerances

Message from PWT mode (4 possibilities)

I

Adjustment impossible |

A<B 0.5 i0 15 w==
LI T R N AU U R B B B |
—_——
i
[ \

Repeat measurement
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Message:
Adjustment
required

When this message is displayed, scale and scanning head require precision adjustment.

Attention

During precision adjustment of scale/scanning head, the set basic adjustment can be
influenced or modified. In this event, you will have to repeat the entire measurement.

Message from the PWT mode (4 possibilities) |

1. Press ADJUST REF.

2. Traverse scale / scanning head in the
prescribed traverse direction until the

display of the traverse direction changes. | N T REF | [+
H-B Dis f 1I5 wzs
Note: Itis essential that you observe s
the prescribed traverse direction. ] ;
———
3. Traverse in the opposite direction L —
until the directional arrows appear. B A eer s TESTED -3
i i EHC B ZISHALFERIODS = ZEd7
4. Depending on the message align the
scale / scanning head.

5. Traverse the scale / scanning head in
the displayed traverse direction in
order to update the measurement.

6. If the "optimal" message is not

!

Adjustment required

A 4

[

Press ADJUST REF

displayed, repeat the steps 3 to 5 until IEECRCE FEF EIES| +3]
"in tolerance" or "optimal" appears. = T
7. Press ESC. . L
. — ¥ Traverse the reference mark.
8. Final check. A Move the scale / scanning head.
ENC A||__CHECK DISTAACE-CODE
EHC E DIRECTION: Observe the displayed traverse direction!
E
B?QC [= ¥ &
EAMdE ESC
MGG P REF EIES [t
Legend: AE Bs .:i_o'. ., e v
—
m m Traverse direction F + If required change the traverse direction until
T T TETANCE=EAtE the directional arrows appear.
B'ﬁc n DIRECTION: Align the scale / scanning head.
E] Alignment of the scanning head Bréc E ‘
B oprimom s
+— Fixed marker EIHAL @
I:F‘” Tolerance range Repeat process for final check
. (EECH PG REF EES| [+
Display of the reference mark tolerance A-D ©.E y 15 nes
LI B | 'I_.ql LI B I |
1
3 — If the message OPTIMUM does not appear:
Optimum adjustment 'L'A 1. Change traverse direction as per display.
> e[ CRECE DITARCE-CanE 2. Align the scale / scanning head until
IRECTION: IN TOLERANCE or OPTIMUM is displayed.
E] No measurement of the reference mark EHC B
for motions against the measuring EHC ©
direction (reverse) [ * IH TOLERANCE
EIe G
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Message:
All reference marks optimum or Adjustment recommended (in tolerance range)
The procedure is the same for both messages.

. Secure the scale/scanning head after

the measurement. The mounting
instructions of the encoder include
detailed instructions for this.

2. Press FINAL CHECK.
3. Go to the beginning of the measuring

range.

4. Press START REF.
. Traverse the measuring range.
6. At the end of the measuring range

press STOP REF.

. The message “All reference marks

optimal” appears. If “Adjustment
required” is displayed you will have
to perform a precision adjustment of
the scale or the scanning head.

. Press ESC.
. Press U-MSYS OFF to switch the

encoder voltage off.

Message from the PWT mode (4 possibilities) |

}

All reference marks optimal |

}

(EECREGE REF EIE| ot
A-E 05 10 15 Y=
[T | | LI T R B I |

4 '

—

BHC A CHECK D ISTANMCE-CODE
A F-HARKZ TESTED =

ENC ©
R

AD-JUET
REF

[OreoH [0 oM HIES| [+7]
A-E 0.5 1.0 15 wss
L T T O T A TR T R B |

R '

ENC A CHECE DISTAHCE-CODE

H

ENC E [[HOYE T0 HERSURING START
E THEH EHTER S0F TKET:

HE

[ »» START REF {4

j_ Frx GUIT WITH ESC <4
STAR ESC
v
Orron Tie-on Jag-U=s] [+
R-B®E e 1 vss
1
R '

RE| i
enC E || ITSHALFERIODS = zzs p—— Press FINAL CHECK

HOHIMAL IMCREH.= S000 |——|_

CHECE DISTAMCE-CODE
FA=S HEASURING RANSE

yiy GUIT MITH ESC €44

ESC
(ECEREGE REF HIES| |
AcE OF 15 vss

10
[ | LI |
1

| \

Determined value for nominal increment

1. Go to beginning of measuring range
2. Press START REF

Traverse measuring range

» REF: 2
EHC A CHECE DISTAHCE-CODE
H AT HEARSURINS EHD EHTER
ENC E |[|SOF TEEY: »* STOFF REF <<
B

BHC
[ Fr: GQUIT WITH ESC <44
12% ESC
| IEETHEVERTE FEF ENEE| [+
A-E 05 1.0 1.E WSS
L T I I T D R A B B |
-
R R
EEF :

Press STOP REF at end of measurement

ET EsC
Uneon (5008 [REF[-UaS] B
A<E ois 1.0 1i5 (33

ol

Press ESC

A 0
B 4,55 U 125.8 nd
=l
" - 8. 64 |
i Ber ol ore) ey ESC

Press U-MSYS OFF to switch encoder voltage off
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5.2.7 Errors during measurement

Error during determination of the nominal increment

1. Repeat the basic adjustment

2. If the message “NOMINAL
INCREMENT ERROR" is generated,
check the mounting tolerances

3. If you are still unable to
determine the nominal increment,
contact the HEIDENHAIN Service

Ureon [ [ESEAUSS] =]

I;2 & 11 RS

'ﬁ
| 13T T
ENC A |[_CHECE OIS TAHCE-CODE

L@ [AOHIHAL IHCREH.= ERROR

[ E—

ZINGLE
REF ESC

Error on checking the distance-coding or on finding the average position and width of the ref. marks

If the traverse rate is too high,
“FREQU >" and/or

“ERROR: DISTANCE CODE" are
displayed:

1. Press ESC
2. Press MODE
3. Select CHECK REF

4. Press START REF

5. Traverse slowly and at constant speed

(Do [iton REF [-U=s] =R
0-B o5 10 15 wss
| I T R | 'I_l_l' | I T I B |
L

B ! —_—

—_—

ENC A|[_CHECE D13 TANCE-CODE ]

H AT HEAZURIMSG EHD EHTER
EHC E |[SOF TEEY: »r STOFF REF <+
E ERROF: DISTAHCE-CODE
EHC C
R

ESC

Signal amplitude error

Signal amplitude below minimum when
turning scale or scanning head

Turn the scale or scanning head such that
the signal amplitude is within the tolerance
range.

ENC A CHECF. D 1= TAHCE- CODE
A DIRECTION:
Bréc E ‘
BrI‘QC - L OPTIMUM L
ERECE ESC
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Faulty mechanical mounting

If the error message
ADJUSTMENT IMPOSSIBLE

is displayed, check the mechanical
mounting (Mmounting tolerances) and
repeat the adjustment.

[Dreon Tizon <Uas s

A-E 05 10

1.5 V==
LI T R B |

R

—t—

—
! ——
[ E—

EEF:Z
CHECK DISTAHCE-CODE

EHC A
H

EHC E
B

EHC
R

ZTOFF
REF

AT HEASURIHNG EHD EMTER
SOFTREY: »» ZTOFF REF <<

ADJUSTHENT IHFOSZIELE !

ESC

Further operation impossible (software crash)

1. Press ESC
2. Repeat the entire measurement
or:

1.
Switch the unit off and on

2. Repeat the entire measurement

50

5 Measuring with PWM 9




5.3 Measuring in the PWM MODE

%, Note
For measuring setup, MODE setting and oscilloscope setting see the respective chapters of
this manual.

In the example below, the 1 Vpp output signals of a measuring system are checked. The 1 Vpp
interface board is inserted. The encoder (test item) is connected as described in the measuring
setup.

Active functions are displayed inversely (dark).

Switch PWM on

v
__PHM 9 |

HEIDEHHATH

SOF TWARE:S0&5=54- XX EFLOS 11503-XX
Intertace-Flatine: 1USS

FUT
mooe HEM € F

Selected Selected
measuring mode language

Messgerat oder Maschinenachse verfahren!
Traverse measuring system or machine axis!
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5.3.1 Description of the PWM MODE display

Status display

UroH [i:on [REF PANREERROR >+
1 =498 L4 H e i+

man bbbl
:ﬁ N N N N N

| 000125482

ais Hz

MODE BHC ["]

\

UM: ON The supply voltage of the measuring system is on.
(Press the OPT soft key to change the setting.)

UM: OFF The supply voltage of the measuring system is off.
(Press the OPT soft key to change the setting.)

Q: ON Terminating resistor switched on; setting depends on interface board.
(Press the OPT soft key to change the setting.)

Q: OFF The terminating resistor is off.
(Press the OPT soft key to change the setting.)

REF No reference signal

E Reference signal detected (no real-time display; display duration
approx. 1s)

/UaS No fault detection signal

ERROR The fault detection signal indicates that the level of the encoder output

signal is below the functional limit (ERROR display is saved).

If /UaS remains “dark”, there may be two different causes:

1. Signal error (see /UaS ERROR)

2. The encoder does not support /UaS. The signal pin is not
connected; this is considered an error (low active).

Exception: In some encoders that do not support the fault detection

signal, the /UaS pin is connected to +5 V.

/Ua$S always indicates “No fault detection signal”!

Note: Observe the mounting instructions of the encoder!

/UaS ERROR

No fault detection signal is present, but the fault-detection memory
(ERROR) was set by a previous event.

The ERROR can be cleared by:

1. Calling a new PWM MODE

2. Pressing the soft key INFO “CLR ERROR"

Positive counting direction

Negative counting direction
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5.3.2 Description of the soft-key row

[Un:on [5i:oH [REF[-Ua3] |
[*1-28 18 B8 18 28+
mar lndmholodmholoholodil
TUL = : : : : :
TUZ = E I

FHR = E I :

Brquc A |UHIPERSAL COUNTER 1-FOLD

7| 000000000

EHC C
™

- Standard soft-key row for calling
MODE BHWC [°1 OFT. IWFO the menus for settings and functions

After the power-on screen the encoder
interface to be tested must be selected.
In this example a 1Vpp encoder with

AB and CD output signals was selected
(rotary encoder with commutating signals,
e.g. ERN 1387).

Soft-key row when a multi-purpose interface board
absolute / 1 Vpp, ID 312 186-02 is inserted

wss [ SRl B Jesc

|:| D D D - = Select by soft key and confirm with ESC

1 Vpp 1 Vpp interface, “standard”

1Vpp Encoder with sinusoidal commutating track (Zn/Z1)
AB Incremental track AB (= Zn)

e.g. ERN 1387 2048 sinusoidal signals/rev.
1 Vpp Commutation track CD (= Z1)
CD e.g. ERN 1387 1 sine and cosine signal/rev.

SSlI/ Encoder with EnDat or SSI interface (same functional test)
ENDAT
PROG. Encoder with programmed SSl interface (SSI 09 and SSI 10 with

Ssi 10 - 30 V operating voltage)

Iﬂgﬂ Note

With absolute encoders only the incremental signals are measured. The PWM does
not evaluate the absolute output signals.

Via the BNC outputs, the absolute data signals can be viewed with an oscilloscope
(only possible if the encoder is operated with a subsequent electronics).

For absolute output signals HEIDENHAIN offers special computer interface cards
for diagnosing.
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5.3.3 Description of the INFO soft key

[Un:on [52:aH [REF-UaS] [+>

[#1 -28 18 @8 18 Z&+
man |||||||||||||||||||||||||||||||||||||||||
N N I :

Press ESC to return to the standard soft-key row

TUL = H

TUZ = o
FHRA = I H H
[ENC A |[UHIVERSAL COUNTER i-FOLD|
“¢ | 000000000
EHC

™~ T
MODE BHC [°1 OPT. IWFOD

O E

| IREFI/UaSI |>+>|
[*] - 4@ H B

man |||||||||||||||||||||||||||||||||||||||||
TUL : I : -
TUZ = : o E : :
PHA £

FEOEEE4- XX
IMTERFACE fANEES
SACTIVE

E (1%

e FROH PUH
[

EALK

ESC

[Unzon 5308 [REF BIIEEERROR [{—<

[¢] -48 28 @ ZB 48+
man |||||||||||||||||||||||||||||||||||||||||
TU1 : |

Tz e i

FHA ]

EHC AJ[SCF TURRE TEBEEEA-XX
A J|VOLTASES FROH SUBEZGUENT
ghc eJ[ELECTRONIC CEXTI HISSIHG!
IHTERFACE s iksg
EXFERT-HODE :ACTIVE

ENC CHITHTERFOLATION: 20-FOLD
Y
EACE_CLE HORE
I- LISHT EREGOR IHFO ESEl

OO E L

n:0FF|i:0H |REF ERROR |4 —

[#] -48 28 @ 28 48+
man linhollmlimhlihodmlml
N N N I N N N

TUZ PP i

WOLTASE: FROH SUEBESQUEMT
ELECTROHNIC CEXTI HISSIHG!

FLEASE SMITCH PHRHHET FZ
TO >* FROH FWH <<

FZ=U-HZTE: uTEFHHL F&H

TEHWACDE HGGHTHE HTTWH Car

E :
CHAN-
r SE

ESC

O E OO

[Lnzon ] [REF BIEEERROR_[£—<]
[?] -48 28 @ 28 48+
man |||||||||||||||||||||||||||||||||||||||||

TUZ F
PHE &= &

ENC A JSOF TWARE T EOETEA-XX
Ue1 fIHTERFACE 11UAZE
enc B [AHFLIFICATION: 300HY.-URA
les JEAFERT-HODE :ACTIVE

INTERFOLATION: 20-FOLD
ENE Cdy-H i FROH FWH
SRS
EACK  CLR
r LIGHT ERROR ESC

BB

Example 1

- PWM software number
- 1Vpp interface board

- Terminating resistor 121 ohms
- Encoder supply: from PWM, floating

Example 2

- 20-fold interpolation
- Encoder supply: from subsequent electronics

®  Press MORE INFO
(to switch to the next INFO screen)

Example 3

- The encoder power supply is set to
'subsequent electronics’ (EXTERNAL),
but no voltage is detected coming from
the subsequent electronics. To check
the encoder the device must be switched
to 'from PWM'.

B Press CHANGE = from PWM

Example 4

- 11 pApp interface board

. o mv
- Signal amplification 300 A

B Press BACK LIGHT (back light on or off)
B Press CLR ERROR (clears /UaS ERROR in status display)
B Press ESC (closes the INFO screen)
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5.3.4 Description of the OPT soft key (options)

|
°

Note

PWM settings are made in the Options mode.

DANGER

Do not change the encoder voltages U-MSYS and supply sources ADJUST, if the PWM is
operated in an active position control loop!

[Uron {5000 [REF]-Uas] [t
[*1-28 18 @ 18 28+
marr ldmholodmholodhiolodil
TUL Wil i
TUZ = |
PHA = |

EHC A ||UHIVERSAL COUHTER i-FOLD
A

«+| 000000000
& e
MODE EHC  [*1 OFT. IWFO

TERHIN U-HZTE
BT oFF [0 OFF

S—

= Activation of the OPTIONS soft-key row

Possible functions:

Esc |

Soft-key row when EXPERT MODE is not active

TERAIN U-HZTZ ADJUZT EAFRT
R oFF BT oFF ob Mdd Hope  ESC

Soft-key row when EXPERT MODE is active

TERMIN
ON OFF

The terminating resistors for the scanning signals can be switched ON
and OFF (only with TTL, HTL or 1 Vpp interface board). The current
setting is stored in the PWM and reloaded after power interruption

Interface board

Terminating resistor [Q2]

oV +U Encoder Selectable
TTL 91 215 Yes
HTL 1200 1200 Yes
1 Vpp 121 Yes
11 uApp - - -
Absolute/1 Vpp 121 (Zn), 1000 (Z1) No

Ny

U-MSYS The encoder operating voltage can be switched ON or OFF
ON OFF
ADJUST Display only in active EXPERT MODE and if parameter P2 (U-MSYS)
ON OFF is set to "EXTERNAL"
EXPRT Display only in active EXPERT MODE;
MODE see "Activating the EXPERT MODE" on page 102 and "EXPERT
MODE" on page 75
ESC Terminates the “Options”
Note

The inverse display shows the active status.
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5.3.5 Assignment of the BNC sockets

[Oneon [0 [REF [-Uas] [o+3]
[*]1 -2 1@ @A 1@ 28+
mane lindimdidimdiidiwinhdinl
TUL = : I I : :
TUZ = : o

Bl : ol :
ENC A |[MLVERZAL COUHIER  I-FOLD

* ©|| 000000000

o $¢¢¢ Hz
MODE EHC  [°1 OFT. INFO

BNC A
A Display of the current assignment of the BNC sockets A, B and C
BNC B Example: Incremental signal 1 Vpp, A signal (= 0°) on BNC socket A,
B B signal (= 90°) on socket B; can be viewed on an oscilloscope
BNCC

5.3.6 Changing the BNC sockets and memory assignment

OROO0C

BMC A EWCE BHCC 1Bes ESC
I:I I:I I:I I:I . = Closes the BNC menu

BMC A BMCE BMCC 1fvs ESC

I:I |:| |:| . |:| = BNC memories:
Each of the 4 BNC memories can be assigned individually.

Example of memory assignment

Memory 1 Memory 2

ENC A EHMC A

A R
ENC E . . EHC E .

E | Measure incremental signal A+E| Measure ref. mark signal
ENC EHC C

3 Up
ll32H3c4 1sﬂﬂ3‘:4

Note

The selected memory (1, 2, 3, 4) always “remembers” the last setting of the BNC

assignment.
Each keystroke activates the next memory. The inversely displayed memory is active!

Note

The data is stored on the interface board.
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5.3.7 Possible assignments of the BNC sockets

I%’ I Note

The BNC assignment depends on the interface board!

I%’ Note

Using the BNC sockets

When using the BNC sockets to measure the encoder signals with the oscilloscope,
the operator must ensure adequate ESD protection.

A floating oscilloscope or an isolating transformer should be used to make sure that
the display of the encoder signals is as interference-free as possible.

Always use the power socket of the electrical cabinet of the machine to power

the oscilloscope.

This avoids signal distortions which may result from different ground potentials.

@ I Note

The assignment of the BNC sockets is stored on the interface board.

[HC A BNC B BNCC pES, ESC |

TDDDD

Un:on [5:om [REF[#Uas] |
[#] -48 28 @ 28 48+
mar Indodododoidodidimbnhinl
TUL : F .
TUZ ¢ : I H
E - I : :

[FHIVERSAL COUNMTER _ 1-FOLD]

000000000

{{{{ Hz
' + EBHCEEBNCC ESC . Press the arrow keys to 'scan’ to the
desired BNC signal.

L Possible signals: see table
(factory setting)

BNC A BNC B BNCC

Example:
BNC socket A to be altered
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The bold signals are the factory default settings for the respective memory locations (1 ... 4).
To restore this status use the “Factory Default” function.
(See "Restoring the factory default configuration” on page 102.)

Selectable encoder signals

BNC memory
assignment®

Output signals

Interface board

BNC A BNC B BNCC
Ue1 Ue2 UeO 1
UeO Ue1 + Ue2 uUpP 2 Incremental signals 11 pApp
Ue1 Ue2 UP 3 ~ 11 yApp ID 323083-01
Ue0 Ue0 /Uas " 4
Ue2 Uel Possible
Uel + Ue2 signals
A B R 1
R A+B uUpP 2 Incremental signals A, B 1 Vpp
A B upP 3 ~ 1 Vpp ID 323077-02
R R /Uas " 4
B Possible
A+B signals
C D R? 1
R C+D uUpP 2 Commutation signals C, D | Absolute/1 Vpp
(o D uUP 3 ~ 1 Vpp ID 312186-02
R R /UasS " 4
D Possible
C+D signals
A B uUpP 1 Incremental signals
CLK+ DAT+ /UasS " 2 ~1Vpp Absolute/1 Vpp
CLK- DAT- UpP 3 Absolute signals ID 312186-02
DAT+ DAT- /Uas " 4 M1 EnDat/SS!
DAT- CLK+ CLK+ Possible
CLK- CLK- signals
Ua1 Ua2 Ua0o 1
/Ua1 /Ua2 /Ua0 2 Incremental signals TTL
Ua0 /Ua0 upP 3 M TTL ID 323079-01
Ua1 /Ua1 /UaS 4
Ua2 Ua1 Possible
/Ua2 Ua0 signals
/Ua0
Ua1 Ua2 Ua0 1
/Ua1 /Ua2 /Ua0 2 Incremental signals HTL
Ua0 /Ua0 UP 3 M1 HTL ID 322732-01
Ua1 /Ua1 /UaS 4
Ua2 Ua1 Possible
/Ua2 Ua0 signals
/Ua0

Y The signal is not an encoder signal, but is generated on the interface board
2 The signal is related to the AB-track of the encoder
3) Factory default setting (bold) can be altered according to your requirements
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5.3.8 Display of on-to-off ratio and phase shift

=y

Note

Display of the tolerances for on-to-off ratio 1 (TV1 signal = 0° signal), on-to-off ratio 2
(TV2 signal = 90° signal) and PHAse shift between the two incremental signals (PHA).

[UH:on [0 on [REF]-11a% it
[#] -48 2A B 2O 48+
man il el

E D e

\/

21l-28 18 A
bl ididhuhol
U1 : i — :

18 28+

000012891

1.88 kH=z
OFT. INFD

=]
[]

!

Changeover of measuring range of PHA/TV scaling;
the following ranges can be selected:

100 250 IEE

EHC

m Select scaling

Iaut.c\ 5%

Examples:

Manual scaling “man*“:
Scale * 25°

;ﬁg |. : %  TV1(+ 10° deviation)
‘ ‘ ‘ ‘ TV2 (ap= range exceeded > 25°)
PHA (+ 1.25° deviation)
21 - 4@ d 2@ 48+ Automatic scaling “A“:
hnladmbudmbudndwldml When automatic scaling is active
TUz LD i the longest bar determines the
PHA D b measuring range (in the example + 50°).
Note

Tolerances for on-to-off ratio and phase angle see “Interface description” on page 121

Attention

Always observe the tolerances specified in the original mounting instructions of the encoder

to be tested
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Definition of terms

TV1/TV2
On-to-off ratio error of incremental signal 1, incremental signal 2

Analog incremental signals are triggered at zero crossover, i.e. they are converted into square-
wave signals.

One period (= high time plus low time of the square-wave signal) is subdivided into 360°.

If high time and low time of the square-wave signal are the same (ideal case), i.e. 180° each
(180° + 180° = 360°), the on-to-off ratio error is 0°.

If the high time of the square-wave signal is longer than the low time, one speaks of a positive
on-to-off ratio error.

An on-to-off ratio error of e.g. + 10° means that the high time of the square-wave signal is 190°
(180° + 10°) and its low time 170° (180° — 10°).

PHA
Phase shift between incremental signal 1 and incremental signal 2

If the incremental signal 1 precedes the incremental signal 2 by 90°, one speaks of a phase shift
error of 0° (ideal case). Deviations from the optimum phase shift of 90° are indicated as phase-
shift error (in degrees).

180°,180°, TV

PHA 90°

PHA/TV display

PHA and TV are displayed as bars. The scaling of the PHA/TV display can be adapted to different
measuring ranges.

Settings are made via the [°] soft key.

With automatic changeover of the measuring range, the range (in degrees) of the PHA/TV display
is automatically adapted to the biggest error (longest bar).

Examples of PHA/TV displays

[*] -48 28 @ 28 48+ [?] -4B 28 @ 208 48+ *?1-4 2 @8 2 4+
e T A I e T e A man linholbimhbodidbi bl man linhollimhliodidi bl
TUL : I : : 1 : D - : : TUL : L : :
TUZ ! : H : : TUZ @ : - : : TUZ @ : I

PHA : : F H H FHA : H H I H H FHA : H I
Scaling + 50° Scaling + 50° Scaling +5°

(1 graduation line = 2.5°) (1 graduation line = 2.5°) (1 graduation line = 0.25°!)
TV1, TV2 = below -2.5° TV1 =+12.5° TV1 =-0.75°

PHA =0° TV2 =-156° TV2 =-0.6°

PHA = +2.5° PHA =0°

For the permissible signal tolerances please refer to the mounting instructions of your
measuring system or to chapter “Interface description” on page 121 of this manual.

The width of the bars also depends on the scaling!

%, Note
If the output signals are ideal, the displayed bars are small.
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5.3.9 MODE display

I%’ I Note

Pressing MODE leads you to the functions of encoder diagnosis.

\/

[On:on [R:on [REF [<1ag T+
1 -48 26 B 28 48+
man llmldhohodwdimdimlll
TUL ¢ : D :
TUZ .
PHA | L
EHC A
EHC E
w=1 000012891
i 1.8 KHz
MODE EBHC [?1 OPT. IHWFO

]

ot

COUNTRE FULS AT AHFL.
FREQUC HUHEER HERSUR HEASUR

OO0 HE

FMT  FEAK H. -
HODE =TART

l[][] []I! E>

man |
TUL

TUZ
FHA :

[#]1 -28 1@ @ 18 268+

b

JHIVERZAL COUNTER 1-FOLD| C:I Display of function

m Select functions

® On to 2nd row
m Only in active EXPERT MODE,
otherwise: ESC!

® Back to 1st MODE row

8 PEAK HOLD function
(maximum tolerance values are frozen)

Only possible in active
EXPERT MODE!

COUNTR.
FREQUC

UHIVERSAL COUMTER 1-FOLD|

000034646

1.68  kHz

UNIVERSAL COUNTER and frequency
measurement

PULSE
NUMBER

DETERHINE FULSE HUHEER

0002500

5.72 kHz

Determine pulse number

(e.g. count the graduation lines
of a rotary encoder)

Test of counting function

u/i
MEASURE

HEARSURE - U-T
HEASURINS- 75T, FROH FUH
S.@1 U S6.4 mA

u-Hz 7] =l
4.934 U @.86 U

Measure U/l
(measure operating voltage and
current consumption of an encoder)

MEASURE
AMPL.

HEASURE AHFLITUDESC WS=]

Asz|- 958 0O 05+ lS:I"l‘H.H
1.682 ! ]

venlaoaaalaaaal o
1.66 ] 1.0=1
Bs=|- 08 0o 05+|%.001

Measure signal amplitudes
(measure amplitudes of the output
signals)
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5.3.10 UNIVERSAL COUNTER MODE

The UNIVERSAL COUNTER counts the interpolated or triggered incremental signals (depending
on the interface board).

UNMIVERSAL COUMTER i-FOLD

Sign \;UUUU 1 2891 T Edge evaluation

Current count—| 1,68 kHz (see "Parameter P5 = Edge evaluation” on page 86

Frequency display

%, Note

The functionality of the UNIVERSAL COUNTER can be adapted by means of the counter
parameters (see “Parameter P6 = Set INTERPOLATION" on page 88.)

1-fold to 1024-fold interpolation (analog incremental signals)

Edge evaluation 1-fold, 2-fold, 4-fold (incremental square-wave signals)

Entry of preset value (for the counter)

Change of counting direction

Change of “Start Counter” parameters

Automatically clear UNIVERSAL COUNTER

EHC A ||UNIVERSAL COUMTER i-FoLD
H

=eel 000025823
B 15.35 kHz
COUHTR FLULS

FREQUC HUHEER HEHSUR HEHSUR

. |:| D D D m Clear current count by pressing Fieiie

Possible in PWM and PWT mode!

@ I Note

Manually clear UNIVERSAL COUNTER

ENC A |[UHIVERZAL COUHTER  i-FOLD
H

“¢*| 000025822

B C ¢4 Hz

RESET MO REZ
COUHTR COUNTR

’DDD

p = Do not clear current count

» = Clear current count

@ Note

Only possible in the PWM MODE with active EXPERT MODE!
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5.3.11 Mode DETERMINE PULSE NUMBER

The PULSE NUMBER function has been developed to determine the line counts of rotary
encoders.

This simple method is also suitable for testing the counting function and reference signal
function of linear encoders.

MODE DETERMINE PULSE NUMBER
GETERAINE FULSE HUNEER /(interpolation or edge evaluation automatically

0002500 set to 1-fold)

5.79  kHz

/ Pulse count (line count)
Frequency display

Measuring function 1.

Ny

When “DETERMINE PULSE NUMBER" is activated, the PULSE COUNTER is cleared and
the interpolation or edge evaluation set to 1-fold.

The counter “waits” and the first reference mark starts the PULSE COUNTER.
The counter starts counting.

The next reference mark stops the counter; the display contains the number of increments
that were counted between the two reference marks.

The display remains “frozen” (counter break) until the next reference mark is reached.
Then the cycle (1 to 4) restarts.

Note

Difference to the PWT MODE:

In the function DETERMINE PULSE NUMBER of the PWT MODE each reference mark is
evaluated (without counter breaks); see “PWT bar display of ref. mark width and position”
on page 214.

Each reference mark restarts the counter and the current count is displayed.

See linear encoders example.
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Example 1: Rotary encoder with 2048 lines per revolution

1)

- Start DETERMINE PULSE NUMBER (press soft key)
- Counter sets display to O (reset)

- Counter "waits"” for reference mark

Note:
Reference mark is abbreviated RM.

2)
Counter starts when an RM is traversed and counts until
the next RM is reached.

3)
Counter stops when RM is reached; line count is
displayed.

Note:
The current count must be identical with the line count on
the ID plate of the rotary encoder.

The TNC displays an error message if that is not the case.

4)

The counter display is “frozen” until the next RM is
reached

(minimum duration approx. 0.5 seconds).

After an idle cycle “Determine pulse number” restarts.
(Counter reset and start with RM, continue with item 2.)

Note:

During the display period (0.5 seconds) no pulse count is
determined (idle cycle). In the event of high speeds this
may take several revolutions.

5)
Changing the direction of rotation changes the sign.

Note:
In the PWT MODE each RM sets the counter to zero
(reset). The counter restarts counting with each RM.

If the error message FREQU > is displayed, the scanning
frequency was exceeded and the test result is invalid (see
"PWT bar display of ref. mark width and position” on
page 214 )

1) 0000000

Referenzmarke
Reference mark
RM

2)

0802015

3

1. Umdrehung
1st revolution

2. Umdrehung
2nd revolultion

III
Wt

Y,

!
2
M

N
N\

<

Erst nach 2. Umdrehung erneuter Zahlerstart
Counter restart after 2nd revolution

5) -0002048

[}
il
&

O

MmN\

—
S

7

Qw
M
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Example 2: Test of counting function of a linear encoder with 1 reference mark (RM)

1)
Position the scanning unit “nextto” 1)

RM. RM
PULSE NUMBER soft key_ Testbereich / Test range

- Counter reset :
- Counter “waits"” for RM
ounter waits or |||||||||||||||||||||||||||||||||||||||I||||||||||||||||||||||||||||||||||||||||||||||||||||||||e||||||||||||||||||||||||||||||||||
: UNIVERSALZAHLER

. —
Zahler "wartet" P ‘E E UNIVERSAL COUNTER
Counter "waits"} 1 0000000
|© i\ I T \ : i @l

2) 2) :
Traverse scanning unit over RM. g
- Counter starts with RM and counts

the measuring range. F’H|umm||um|u||mu||u|mu||u|mu||m||||u|um||mumnumnnnummm,|mmnnmmnmmmmm
K .

| Zahlerstart / Counter stayt

|© i\ :— [ 1 \ i @l
Vgl R IEI_IEI_I:\
E I >
Verfahrrichtung vorwarts / Traverse in pos. direction
3) '] : Zéahler zahlt rickwarts
i und stoppt bei RM! /
3) i Couc?ter %outnts batdl(?-Ml
Traverse back over the RM. Iy earcs anc S7ops & =42
. : richtig /
* correct
Zahlerstop / Counter stop IA?E)?\Z/
|© i\ I I I ] I i ©|
\EI_IEIZE\ L) W o

<<

Verfahrrichtung riickwarts / Traverse in neg. direction

%’ Note

If the RM and counting functions of the linear encoder are error-free, the PULSE NUMBER
display is 0.

If it is not 0, the RM function of the encoder is faulty!
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5.3.12 MEASURE U/l mode

=y

=y

The PWM/PWT mode MEASURE U/I serves to measure current consumption and supply
voltage of the encoder.

Note

Depending on the interface board the sensor voltages may be supported as well.

The sensor lines in subsequent electronics have the task to tap the encoder supply voltage
with high resistance directly at the encoder and to lead it back to the subsequent electronics.

Voltage drops on the encoder supply lines can then be compensated in subsequent
electronics equipped for this purpose.

Many TTL, HTL and 1 Vpp encoders feature sensor lines.

[Un:oH [52:0H [REF[-LIas] [+

[°1-48 28 @ 268 408+ Display of encoder supply voltage

man holmlodmbdhindmhohintm

N

TWZ P

FHA G @ 1 f 1 )
e RERZURE - U1 / Supply voltage (at PWM) and current consumption
Bacel S5.08 U  123.8 rA 7

EHE < wu 5A.-$Ia y T Voltage drop (on supply lines)

MODE BHC| [°1  OFT. INFO

Supply voltage at unit under test; measured via sensor
lines at high impedance

HEASURE - LL-I

HEASURIHS-572T. FROH FWH . .
563 1 5.0 mA Display if no encoder connected

=l

u-H=E]
@, 68 1 3.83 U

HERZURE - U1 . . . .
[SE MGGl Display if sensor lines connected to reverse polarity

J.81 U 6.9 mA

u-n=Tz] o=l
-3.88 U 1a.81 U

Note

In the PWM/PWT mode MEASURE U/I the encoder supply lines and the sensor lines are
separated.

In all other PWWM modes the encoder supply lines are connected to the sensor lines in order
to reduce the voltage drops on the encoder supply lines.

The current consumption of the terminating resistors (with TTLand HTL interface boards)
is displayed in the current display together with the current consumption of the encoder.
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@ Attention

If the PWM 9 is connected in series to a subsequent electronics that supports the remote-
sense mode (e.g. HEIDENHAIN interface card), it should not be in the MEASURE U/l MODE
when the voltage of the subsequent electronics is switched on.

Reason:

When the subsequent electronics is switched on, it measures the sensor voltage and
adjusts the encoder supply voltage according to the measured value.

In the MEASURE U/I MODE the PWM 9 opens the sensor lines to the encoder to enable
the PWM to measure the sensor voltage. Thus, the subsequent electronics only can “see”
the sensor lines up to the PWM 9 which in turn no longer considers the line to the
subsequent electronics.

In the event of long lines between PWM 9 and encoder or high currents (LC units) the
voltage drop on the lines may be very high and therefore impair the function of the encoder!

Example: Sensor voltage

Platine Messgerat PWM-Spannungsmessung
Encoder board Measurement of PWM voltage
+U | Spannungsabfall AU *
B.. | <— Voitage drop O+ Ug
~+ Sensor
\J
+ Sensor
Verbraucher
- Elektronik R (\/) (\/}
-LED
]
Load: 0V, OO v Messgerate-Versorgungs-
- Electronics jf spannung vom PWM
-LED O O Encoder supply voltage
etc. oV — Spannungsabfall AU * ov from PWM
| Voltage drop

* The voltage drop for HEIDENHAIN cables is calculated as:

L [m]-[[mA]

AUV]=2-10"°
VI=2-10 56-A,[mm?]

Lg: Cable length
I: Current consumption of the encoder (from PWM or EXTERNAL)
Ay: Wire cross section of supply line
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Displays in the PWM MODE MEASURE U/I
@ I Note

may be displayed.

Depending on the selected power supply (FROM PWM or EXTERNAL) different information

MEASURE U/l MODE on encoders with sensor lines
(TTL, HTL, 1 Vpp interface boards)

Encoder powered via PWM (parameter P2 U-MSYS: from PWM)
(see “Parameter settings” on page 81

The encoder is powered by the PWM.

HEASUR ING=-Z75T

HEAZURE - U1

FROH FWH

}—___ Supply voltage and current consumption

of the encoder

Supply voltage of the encoder and voltage
drop on the supply lines (sensor voltage)

Encoder powered via subsequent electronics (parameter P2 U-MSYS EXTERNAL)

The encoder is powered directly by the subsequent
electronics.

HEAZUR INS-STET

HEASURE - LI

CUS TOHER

| Encoder current consumption

|~~~ Power supply of encoder and voltage drop on supply

lines (sensor voltage)

Special characteristic of HTL interface board
Floating power supply is not possible (parameter P2 U-MSYS: from PWM or EXTERNAL).

MEASURE U/l with HTL interface board:

Only non-floating encoder power supply possible!

HEARZLURE -

HEASURING-STET

12.3 U
Ju-H="TZ]
12.3 U

11T

FROH FUH
24 mA
-l

A.a8 1

—» FROM PWM

or

HEASLIEE -

HEASURING- 5157,
12.8 U

u-H=TE]
12.8 U

1T
CUS TOHER:
29 mA

Pyl

—» CUSTOMER (= subsequent electronics)

@.a U
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MEASURE U/l MODE on encoders without sensor lines
(11 pApp interface board)

Encoder powered via PWM (parameter P2 U-MSYS: from PWM)

Encoder power supply floating with respect to
HERSUR Do srs T FLORTINS subsequent electronics
4.99 U B8 mA~

— Encoder current consumption

Encoder power supply (from PWM)

Encoder powered via subsequent electronics and parameter P2 U-MSYS EXTERNAL

The encoder is powered directly from the subsequent

HERZURE - U-1 (customer) electronics without potential segregation.
HEAZUR ING-SYST. CUSTOHER

—  B.88 U B.8mA [

--=- WARHIHNSG: =---
U=-HZYE HOT FLOATING!

Encoder current consumption

Note: No potential segregation of encoder
and subsequent electronics

Encoder supply voltage (= subsequent electronics)
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5.3.13 MEASURE AMPLITUDE mode

In this mode, the peak-to-peak values of the signal amplitudes of the incremental signals 1 and
2 are measured. The measuring result is always the amplitude of a single signal period.

measured against U0, with square-wave encoder signals (TTL and HTL) the LOW level and

@, Note
With sinusoidal encoder signals (11 pApp and 1 Vpp) the positive and the negative peaks are
the HIGH level are measured against 0 V.

The maximum measuring ranges for the different interface boards are listed in the table below:

Interface 11 pApp 1Vpp/ TTL HTL
board absolute

1Vpp
Max. 33 pApp PWM MODE | 1.66 Vpp low:0-25V low:0-75V
measuring 17 pyApp PWT MODE high: 2.5-7.5V | high:7.5-225V
range

If the EXPERT MODE is active, the encoder supply can be altered in the MEASURE AMPLITUDE
MODE when using the 11 yApp or the 1 Vpp interface boards.

A |[HERSURE AHFLITUDES [ Y223
Azs[- 05 0 o05«[ETHA

) (| EE T T e [x]

B — AE

c[1.24] .. S—— 055

Bss|- o5 0 05« [fod1

MODE BHC [*]1 OPT. -

|:| |:| |:| |:| . ® Switch menu bar to set the encoder voltage

ENC A |[HERSURE AHFLITUDES L W&=3

- 05 0 05+ |3THA

EHC E F%% ol b [ 9.004

E Ll .| A-E
] ..

eHc c[[1E5] ., [EE——— .. 5'3'15"192

- 05 0 05+ |00di

YRS 2 BT hFo .

. ‘ . |:| |:| m Encoder voltage can be altered

Display of encoder voltage output by PWM

E

m
I mI T

E
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Explanation of the display for 1 Vpp and 11 pApp signal amplitude measurement

Unit Vpp for 1 Vpp interface board
(WApp for 11 pApp interface board)

HEASURE AHFLITUDESCYSS]

Asz|- 05 0 05+ [5THA Amplitude ratio (see explanation)
" \\ [ BmdE

L2 N —— A E /

1.0, | S— 1021

Boz|- oF |0 o5« |ama| ——SYM.A/SYM.B = Signal symmetry (see explanation)

Signals displayed as bars
(Upper bar = signal 1, lower bar = signal 2)

Numerical peak-to-peak value of signal amplitudes 1 and 2
(example: 1 Vpp ideal for 1 Vpp output signal)

I%’ I Note

Permissible tolerances for the output signals see “Interface description” on page 121

Explanation:
gut / good schlecht / bad
Skalierung bei 1 Vss / Scaling w. 1 vpp | Signaldarstellung mit Balkengrafik
\
T | N Die 2 Balken zeigen, ob AT A T
"~ pesemeees ' - die Ausgangssignal-Amplituden
|- - - symmetrisch zur Null-Linie liegen Sl —
Joe oE . - beide Amplituden gleich grof sind i< o5 e .
< Signal display by bars LS
SR & > The 2 bars show, whether R S
i R - the amplitudes of the output signal "-~.,.
> are symmetrical to the zero line =
0 - both amplitudes are equally high 0

I%’ Note

The bar display allows for “rough estimation”.
Exact values are obtained by measuring the on-to-off ratio and the amplitude ratio, etc.
An oscilloscope is recommended for signal evaluation!
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Display of signal symmetry (SYM.1 and SYM.2)

Measuring the signal amplitude with the 11 pApp interface board

SYM.1: Symmetriel, Verhéltnis positiver zu negativer
Halbwelle von Inkrementalsignal lel

Symmetryl, ratio of positive to negative 7
half-wave of incremental signal lel P

SYM.2: Symmetrie2, Verhéltnis positiver zu negativer ‘ \/ IN t
Halbwelle vom Inkrementalsignal le2

P-N
Berechnung: Ergebnis: Ideal = 0
2xM

Symmetry2, ratio of positive to negative
half-wave of incremental signal le2

Calculation: [P N Result: ideal =0
2XM

11/12:  Amplitudenverhdltnis, Signalamplitude Inkrementalsignal lel zu le2

Mier

Berechnung: Ergebnis: Ideal = 1

Mie2
Amplitude ratio, signal amplitude increm. signal lel to le2

Mie1

Calculation: Result: ideal =1

Mie2

Result displayed in pApp

Ref. point of signal amplitude
measurement (U,)

Bar display of incremental signal 1;
HEASURE_AHPLITUDESCUASS ] the position of the bars represents the symmetry

Iel[- 10 0 10 +]= of the incremental signals.

{F5| i S
1

11.2] ..., -—
Ie2|- 10 0o 10 +9ads

T~

Bar display of incremental signal 2

Maximum range of signal amplitude measurement

33pAyp (t 16.50Ay)

Numerical peak-to-peak value of signal amplitude measurement
for incremental signals 1 and 2 in pApp
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Measuring the signal amplitude with the 1 Vpp interface board (and absolute/1 Vpp)

SYM.A:

SYM.B:

Symmetrie A, Verhdltnis positiver zu negativer

Halbwelle vom Inkrementalsignal A. v
Symmetry A, ratio of positive to negative -
half-wave of incremental signal A. ] p

Symmetrie B, Verhaltnis positiver zu negativer
Halbwelle vom Inkrementalsignal B.
Symmetry B, ratio of positive to negative

half-wave of incremental signal B.

Berechnung:

Ergebnis: Ideal = 0
Calculation:

Result: ideal =0

P-N

XM

Amplitudenverhaltnis, Signalamplitude Inkrementalsignal A zu B
Amplitude ratio, signal amplitude increm. signal A to B

Ma
Ms

Berechnung:

Ergebnis: Ideal = 1
Calculation:

Result: ideal = 1

Result displayed in Vpp

Ref. point of signal amplitude
measurement (Ug )

Bar display of incremental signal A;
HERZURE FﬁkLITUDESE (=] / pay g

H==
1.82

1.88
B==

- 0E 0 05+ |57 ; .
T IR P - vl of the incremental signals.

A-E
—\N\i-':'31
veaprreepeeeeT E
- Q5 0 D.E*%

\

Bar display of incremental signal B

Maximum range of signal amplitude measurement
1.66 Vpp

Numerical peak-to-peak value of signal amplitude measurement
for incremental signals A and B in Vpp

Display when measuring range is exceeded:

>>> Maximum limit exceeded

<<<  Minimum limit exceeded

the position of the bars represents the symmetry
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Measuring the signal amplitude with the TTL or HTL interface board

(Unon [53:0FF|REF |~ Uas] [+

[#] -468 28 @A 268 48+
man linhimdhibihodboahodbo bl
L7 R S A
T2 : N : : o )

FHA : : N : : The result is displayed in V
ENC 7 |[HERSURE RAFLITUDESEC WOL T3
calll pegel | Ual | Us2

Uaz hidh I EE | 3, E,E\\ Incremental signal 2

Incremental signal 1

EHC C 1
a B.18 | 8.85 >~
AEL 5\ High level of a signal amplitude in volts
TERHIH
oH BT3d s az ESC

Low level of a signal amplitude in volts

In the related soft-key row the following settings can be made:

titlad  WRAAiaTEs ESC
TERMIN Activate or deactivate the terminating resistors (defined load of
ON OFF the square-wave signals). The active selection is highlighted.
UA1 /UA1 Switch to the inverted signals.
UA2 /UA2 (In the field there are HTL encoders that do not operate with cross

signals (Ua1, Ua2, Ua0).
In this case the display of the inverted signalsis , ----,.)

ESC Terminate signal amplitude measurement.

Note

When do you have to activate the terminating resistor?

Setting for square-wave interfaces (TTL/HTL):

“ON” Standard setting; the terminating resistor is active irrespective of whether
there is a subsequent electronics.

“OFF” Can be switched off for testing. (Reduction of the driving current of the subsequent

electronics; not required for standard tests!)

Setting for 1Vpp interfaces:

“ON” Standard setting; the terminating resistor is active irrespective of whether
there is a subsequent electronics.

“OFF” The terminating resistor is only switched off, if the adapter cable ID 324556-01
(no longer part of our product range; replaced by Interface board absolute/1 Vpp
ID 312186-02) is used.
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5.4 EXPERT MODE
Activating the EXPERT-MODE: see “Activating the EXPERT MODE" on page 102
In addition to the basic functions, the PWM offers further (expert) functions in the EXPERT
MODE:
Parameter programming
Changing the encoder power supply
Setting the interpolation

Input of a preset
PEAK HOLD function (storage of peak value)

5.4.1 Selecting EXPERT MODE functions
Example: PWM MODE and EXPERT MODE are active

| I REF eS| [e
=1 - 4 2 5] 2 4 +
R nnnnm
TUL ¢ : B : :
TUZ : o
FHA : : I

EHC A ||UHIVERSAL COUNMTER i-FOLD
H

¢ 000025774

1.88 kHz
MODE EBHMC  [°1 OPT. IMWFOD

I:l I:l I:l - I:l m Press OPT

TERMIN U-N5T5 ADJUST ERFRT
oN (e BR1 oFF B oFF _nope  ESC

I:l I:l I:l - I:l m Press EXPERT MODE

Note:
Depending on the parameter settings, other soft keys may be displayed!

UroH [53:08 JREF[-T=aS] [=+3]

[#] -28 18 @ 18 268+

man linlihohbidimbadim bl

TUL = : F : :

TUZ : ol : -

FHA : : E I : - )

B R AEFZURE - U1 EXPERT MODE functions
HERZUR ING-S75T. FROH FWH

ewcel 5.2 U 3.1 mA ® U-MSYS

ehe m PRESET

= s PARAMETER

Mo R BRSO RRSER Esc can be selected
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5.4.2 Changing the U-MSYS supply voltage

UnoH [52:on [REF [~UaS|

[+

[e1 - 2@

PHRG P i

1a @ 18 28 +
mar lmhnlidmhmldihnlndml

B
-

EHMC A HEASURE - LI
HEASURINS-S7=T. FROH FUH

U-H="T=] -l
S.82 U @.@a U

Voltage display

HZT5 U-HZ15  FRE- FARA-
<4s¢  »y3y  sET  HETER ESC

. - I:l l:, I:l = Press U<-2/I<S<YS or U>-2/I>S>YS

v
U-MSYS Reduce U-measuring system:
<<<< The supply voltage of the measuring system can be reduced to approx.
3V (HTL interface board: 10 V).
U-MSYS Increase U-measuring system:
>>>> The supply voltage of the measuring system can be increased to

approx. 6 V (9 V¥); (HTL interface board: 19 V, when operated with

24/ PWM power supply unit).
* Parameter P3: U-MSYS limited to approx. 6 V (standard setting);
limit can be increased to 9 V.

For testing the encoder supply voltage can be altered by pressing the keys “U-MSYS<<<<"

or “U-MSYS>>>>".

Without subsequent electronics:

The connected encoder is powered with the optimum voltage depending on the interface board.
(Example: For a 1 Vpp interface board, 5 V are set.)

With subsequent electronics:

The connected encoder is powered with the same voltage as is fed to the subsequent

electronics.

Example: The NC provides an encoder power supply of 4.85 V; the PWM also sets the encoder

voltage t0 4.85 V.

on subsequent electronics.

I%’ Note
This function serves to check and simulate voltage drops on lines and voltage monitoring
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5.4.3 Input of PRESET VALUE

I%’ Note

If the PWM is operated as parallel counter in a position control loop, a preset value can be

entered which corresponds to that of the subsequent electronics.

PWM counter and subsequent electronics can be started simultaneously via parameter 9.

In this mode both current counts can be compared during axis traverse.

UnoH [R:od [REF]-UaS] [+
[¢] -28 18 @ 18 Z8+
mar holhihhohohmbinhlinl
T = : N I : :
TUZ F : -
FHA : : E I : -
Brli:'c A HERZURE - U1
B'é‘: E S.82 U J8.1 mA
EHC [U-H=75] T

[ 5.82 1 A.@8 1)

U-nz7Z U-HSTE FRE- FARA-

444%  rr3r  SET  HETER ESC

Activate the PRESET editor.

For the UNIVERSAL COUNTER a preset value can be entered.

Un:on [58:eH |REF [~UaS] |
[#]1 -268 18 @ 18 Z8+
man hulmholiholiholiblinl
TUL = : ol : :
TUZ : F : -
FHA : : E : -
EHC A
3]

EMTER FREZET HUHEER

EHC C

Jo00m

Editor for PRESET value

i +00024256Q: Display of PRESET value

m | oad current count to
universal counter

4 Set preset size and sign

* Select the decade
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5.4.4 PEAK HOLD

=y

Un:oH [R:0H [REF[<Uas] [+

Selected PRESET was loaded to

[?] - Z@ B 18 Z@
man houhnlmbdholmdmbhihind UNIVERSAL COUNTER
TUL = I : :
TUZ @ : O I .
FHA : : I I : -

EHC A|[UHIVERSAL COUMTER 1-FOLDY
H

“r¢| 000241256[=

B C £44{ Hz
MODE BMC  [°1 OPT. INFO

Note

Via parameter settings the PWM can be adapted individually to the subsequent electronics.
(For parallel measurement: Counting direction, interpolation and start counter with ref.

mark.)
See "Parameter P6 = Set INTERPOLATION" on page 88

Note

The maximum value memory of the PHA/TV display (PEAK HOLD marks) only functions
in the PWM MODE with active EXPERT MODE and after manual activation by PEAK H.
START!

The PEAK HOLD function does not work together with automatic scaling of the TV/PHA
display (see "Display of on-to-off ratio and phase shift” on page 59)!

The maximum value memory shows the positive and the negative maximum values of
the PHA/TV error by means of marks.

The maximum value memory is deleted by changing the MODE. With automatic change-
over of the measuring range the maximum value memory of the PHA/TV display is inactive.

Note

The machine axis must traverse continuously!

The measuring range between START and STOP is checked and the PEAK HOLD marks
of the TV-/PHA display are frozen.

The START/STOP key must be pressed while the axes are moving, as otherwise the
MIN/MAX memory will be deleted!

[*]1 -28 1 a 1 A +
man holimbhobahoblododendal
TUL - : i : :
TOZ D i s
FHA : : FLE

L “1* PEAK HOLD mark for positive maximum value memory

“1* PEAK HOLD mark for negative maximum value memory
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Starting and stopping the maximum value memory by hand

The keys for manual operation are part of the MODE soft-key row:

[MODE BMC  [°1 OPT. INFO|

DN EEEN

COUNTRE FULZ UL AHFL. -

OO0 E

FWMT  FEAK H. -
HODE  =TART

|:| |:| |:| . |:| m Start manual control of PEAK HOLD display

Gt Y - |
|:| |:| |:| . |:| = Stop manual control of PEAK HOLD display
PEAK H. This soft key serves to start the PEAK HOLD display manually.
START An already existing PEAK HOLD display is deleted.
PEAK H. After the START key was pressed, the STOP key is displayed. Pressing
STOP the STOP soft key freezes the PEAK HOLD marks in the display and the
bars of the PHA/TV display disappear. The extremes can now be read.
PEAKH. When the STOP soft key is pressed, it is displayed inversely which
STOP represents the “frozen” status. Pressing the inversely displayed STOP

soft key terminates the PEAK HOLD function.

Example of a PEAK HOLD application:

On a linear encoder, a defined measuring range in which a defect is assumed is to be checked
with PEAK HOLD.

1
I
I
© I Range to be tested

(EECHFEE REF /UaSI |>+> Ureet [i2:oH B -1as] [+
[*1 - 28 1@ [#1-28 18 & 18 Z8+
man ||||||||||||||||||||||||||||||||||||I|||I mar ||||||||||||||||||||I|||I|||I|||I|||I|||I
T - I Q:I“Frozen“ maximum values
FHA i : o H : H : bt : :
BE]C 7 [UHIYERSAL COUNTER 1-FOLD ENC R UNIVERSAL COUNTER 1-FOLD)
BNC B
¢l 000027229( [«°| 000163736
198 kHz i 1.08  kHz
fee "REY Esc five WPSAEE Esc

ODoOooOomQ0O Oooo@d
® ®
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5.4.5 Description of PARAMETER programming

PWM functions can be altered via PARAMETER programming.

% I Note

The parameter range is only accessible when the EXPERT MODE is active.

Entering the PARAMETER MODE (example):

[#]1 -2 1@ @ 18 28+
rak h|Hlu|u|h|H|u|u|h|H|u|u|h|H

T = : I : :

TUZ = : O

FHA = : |

BEF 7 |[JHIVERSAL COUHTER  1-FoLD

“t*| 000000000

EHC C
E

MODE BHC [*1 0OPT. INFO

|:| D |:| - |:| m Press OPT.

G bga bl ae____viane (]
EXPRT
D D D - D B Press MODE

UNETE SIS CRE-  FARA:
£<< »»3r  SET  HETER ESC |

OO O M O =pres 2%

FARAMETER — Frodrammind
F1=DIALOGUE + ENSL IZH
PZzU-HEYE (FROH FUH
FZ=U-HSYE-LIHIT :0OH [& YOLTI

Current parameter setting

Fd =zEXFERT HODE tHOT SAVE
COUNTER- FARAHE TER
FE=EVALUATIOH tHOT ACTIVE
FESIMTERFOLATION ENE-Iallguifn]
FZ=COUNT-HODE O-d-2-.
F&=COUNT-DIRECTH : FORWARD
FSzCOUNTER-HODE  : UHIVERSALCOL.

EHAH- FACTORT
* pEFAULT ESC

DDDDD

[t [oe-on [REF[-me] l++3}  UNIVERSAL COUNTER start screen

4 Select parameter with up/down buttons.

&

CHAN- The inversely displayed parameter can be changed by soft key.
GE

FACTORY Resets the PWM to factory default.

DEFAULT (P1 = DIALOG remains unchanged)

ESC Terminate PARAMETER programming.

% Note

Changes to parameters come into effect immediately and are non-volatile, i.e. when the

PWM is switched on, it will start with the new settings.
Exception:
Parameter P3=U-MSYS-LIMIT is always reset to “ON [6 volts]”!
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5.4.6 Parameter settings

I%’ Note

The parameter description is valid for the interface boards:

1 Vpp, 11 pApp, TTL and HTL

The multi-functional absolute/1 Vpp interface board differs in parameter view and operation

(see "1 Vpp absolute interface board” on page 219).
Parameter P1 = Dialog language
PARAMETER - Prodranming P1=DIALOG: - GERMAN (factory setting)
i ENGLISH
FEzU-HETS :FROH FUH - ENGLISH
FZ=U-Hs7S-LIAIT :0H C& YOLTI
F4=EXFEET HODE tHOT ERVE - FRENCH
COUNTER-FARAHETER
FE=EYALUATION 1=FoLD
FE=INTERFOLATION :HOT ACTIVE
F7=C0UNT-HODE P0-1-2-.
F2=COUNT-DIRECTH :FORWARD
F3=COUNTER-HODE :UNMIVERZALCOL.
¥+ R RRRINNY EsC
Parameter P2 = Selection of encoder operating voltage
In P2 = U-MSYS two settings are available:
1. FROM PWM
2. EXTERNAL EXTERNAL
1. 1. Parameter P2 setting FROM PWM selected
PHRAMETER — Frodrammind
F1=DIALOSUE :ENSLIZH
:FROH FuWH
FZ=U-HSYS-LIHIT :0H Ce YOLT]
F4=EXFERT HODE tHOT ZAVE
COUHTER-FARAHE TER
FE=EYALUATION :1-FoLD
FE=INTERFOLATION :HOT ACTIVE
FA=C0UMT-HODE s0-1-2-.,
FE=COUNT-DIRECTH :FORWARD
Fa=COUHTER-HODE :UHIVER=SALCOL.

CHAN-
+ * BE

FRCTORT
peFROLT ESC

Ifg‘_’ Note

With the parameter setting “P2 = from encoder” the encoder is powered by the PWM 9.
If no subsequent electronics is connected the basic setting of the encoder power supply

by the PWM 9 is 5 V (except when operating with HTL interface board; in this event the

voltage is 12 V.)

If a subsequent electronics is connected to the PWM 9, the PWM measures the voltage

of the subsequent electronics and then powers the encoder with the same voltage
Example: If the subsequent electronics provides 4.8 V, the PWM 9 also sets the power

supply to 4.8 V.

The current limit of the encoder voltage is set to 500 mA.

By means of floating power supply reliable operation of subsequent electronics with

11 pApp and 1 Vpp encoder interfaces is ensured.
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EHC A AERSURE - U1 EHC A HERSURE - LT
H HEASURIHG-Z75T. FROH FWH (IS0 HEA=ZUR ING-=T5T. FLOATING 11 IJ-App
Bfé‘: E .68 U 29.6 MR B’ﬁég S.82 1) I8.4 mA floating
[U-HETE] 2=l R -u
EHC C ENC C o
[ J.64 U a.68 U e J.88 U .88 U
EE SHP Gt s Eec | |UIEF GEP Y I e

EELUOD EmEOO0O

The voltage level of the encoder supply can be altered for diagnosis.
The basic setting is 5V (12 V for HTL interface board).

Why is potential separation of PWM and subsequent electronics (11 pApp interface)
required?

Due to different reference potentials of the 11 pApp encoder signals and the interface boards
(0V), the signals may be shifted. The signal shifts can cause counting errors in the subsequent
electronics, and — in the most unfavorable case — generate an error in the measuring circuit.
Potential separation prevents signal shift, and the machine axis operates correctly, even when

the PWM is switched on.
DANGER

If you intend to disable potential separation, first check whether the machine axes are
stable, i.e. will not move uncontrolled!

2. Parameter P2 EXTERNAL selected
Note

P2 "EXTERNAL". is only effective, if the encoder is powered by a subsequent electronics
(TNC, ND, VRZ, ...)

Otherwise an error message is displayed:

VOLTASEE FROH SUBESQUENT
ELECTRONIC CEXTI HISSIHS!

FLERSE SUITCH PARAHET. P2
TO »» FROH FUH << !
F2=U-Hs7S : RGN FUH
IGHORE WARHING UITH ESC

Chan- ESC

The PWM itself is always powered by the PWM power supply unit!
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P2: EXTERNAL offers two settings:

1. ADJUST ON
2. ADJUST OFF

PARAMETER - Frodrammind
F1:=0IALOGUE  EMSLISH
FEEF

+ EMTERHAL
FOWER SUFFLT CU-HS7TE] EXTERHAL =
FROH SUBSEQUEHT ELECTROHIC
CHOOSE EXTERMAL SUFFLT:
ADJUST OH:
FUHZ COFIES U-HEYS FROH SUESEQ.
ELECTR. U-H3TS CAHM BE ADJUSTED
AOJUST OFF:
U-HZ75 IS ZWITCHED FROH THE
SUESEQUENT ELECTROHIC CWITHOUT
CHAHMSE] TO THE HEARZURIHS S7ESTEH

The PWM copies the voltage provided by the subsequent electronics.
ADJUST ) . .
OFF Advantage: The voltage may be altered for diagnosis.

Example: The subsequent electronics provides 4.7 V, the PWM outputs
4.7 V for the encoder via voltage controller.
This voltage can be increased or reduced.

EHC A HERZURE - 1T
"Bl HEASUR ING- 7S 1. EXTERMAL
BE? E 4.83 U 29.1 mA

U-hTE] e
s B.0a |
U;r{l%IS U-HSYS FRE- HE%EE ESC

FERE ZET

HELDO

The encoder power supply of the subsequent electronics is looped through
Eﬁﬁ% the PWM without changes (1:1) and is displayed.

Display of selected encoder voltage

Bnnc A|(MHIVERSAL COUHTER 1-FOLD - Open the INFO screen
= 000000000
B < 408 Hez
MODE EMC [®1 OPT. IWFQ

DU 4dHE
1

EHC A ||SOF TWARE tEOSEE4-07
A IMNTERFACE fANEE
EHC E |[EXFERT-HODE :ACTIVE )
BNBC T TR 3 Information on encoder power supply.
R & pol rLaaTIes ; In the example: Encoder powered from PWM.
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ENC A |[JHIVERSAL COUNTER _ 1-FoLD
H

"¢l 000000000

enc -> soft key MODE -> soft key MEASURE U/I.

The power supply source of the encoder is
also displayed in the MEASURE U/l window,

444 H=

MODE BHC  [®1 OFT. IMFO

= OO0
1

EHC A ||UHIVYERSAL COUNMTER i-FOLD
H

"¢l 000000000

Bt <¢¢< Hz

COUNTE FLULZ T AHFL. -
FREQLUC HUHEER HEASUR HERSUR

Note

With the ADJUST ON setting, the power drawn from the subsequent electronics is about
50 % higher than with ADJUST OFF (due to efficiency factors of switching controllers in the
PWM).

Note that the voltage drop on the supply line from subsequent electronics to PWM is higher
as well, due to the increased current intensity!

Information on measuring without potential separation (refers to 11 pApp interface)

|
A\

) I

Attention

Subsequent electronics with 11 yApp encoder interfaces may no longer work properly
owing to signal displacements (potential differences).

DANGER

Always check whether the machine axes traverse steadily, i.e. do not move
uncontrolled.

Note

The power drawn from the subsequent electronics to power the encoder is only slightly
higher than the power requirement of the encoder. About 10 mA are used for the voltage
monitoring of the subsequent electronics.
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Parameter P3 = Limits of encoder power supply

@I

Note

The parameter P3 U-MSYS-LIMIT defines the maximum limit of the encoder supply voltage.

Factory setting: LIMIT 6 volts.
Standard encoders are operated with a voltage of 5 V 5 %!

PARAMETER — Frod-amming
F1i=DIALOSUE :EMELIZEH

P =U-H5YS : EX TERHAL
CEEIELESFRS PN : 0N Ce YOLTI
F4=EXFERT HODE iHOT SAYE
COUNTER-FARAHE TER
FE=EYALUATION i 1=-FoOLD

FE=INTERFOLATION :HOT
FZ=COUNT-HODE o-1 B
FE=COUNMT-DIRECTH :FORMARD

F3=COUHTER-HODE  : UHIVERSALCOU,

ACTINE

-1-2-

CHAN- FACTORT
+ * &E  peFauLT ESC

OO &EOdd
1

F'E==|.|-I‘|':'-'1":'--LII‘IIT S0OFF CS ¥OLT] |

LIMIT changed to 9 volts!

o A= In the EXPERT MODE you can set the encoder
EHC E voltage, if parameter P2 is set to FROM PWM or
EXTERNAL and ADJUST ON!

EHC C
[

U-AZTs U-HETS PEE- FARA= ESC

DANGER

By switching LIMIT 6 V off it is possible to adjust the encoder voltage to
9V (1 V).

Overvoltage may destroy the encoder!

Note

When you switch off the PWM, the parameter P3 is always reset to factory setting

(LIMIT 6 V)! The parameter P3 is not active with HTL interface boards!
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Parameter P4 = Save EXPERT MODE setting to non-volatile memory
Two settings are possible:

Setting 1 (factory setting):
P4 = EXPERT MODE: NOT SAVE

If the EXPERT MODE was active, it is deactivated when the PWM power supply is interrupted.

Setting 2:
P4 = EXPERT MODE: SAVE

The EXPERT MODE remains active after an interruption of the PWM power supply (permanently
stored).

PARAMETER - Frodramnind
F1=0 IALOGUE ENSLIZH
FE=U-HETS :FROH FWH
FE=U-HETS-LIHIT :0OH C& YOLT3
Fa=EXFERT HODE  ERNREECTS
COUN TER- FARAHE TER

FE=E YALUATION : 1-FOLD
FE=IHTERFOLATION :HOT

F7=COUH T-HODE (-1
FE=COUNT-DIRECTH : FORMARD
FS=COUHTER-HODE  : UHIVERSALCOL,

ACTIVE

—-

THAN- FACTORT
+ * 8B DEFAULT ESC

HEER REEN
1

P EAVE |

Parameter P5 = Edge evaluation

I%’ I Note

Edge evaluation is only possible for encoders with square-wave output signals (TTL/HTL).

In parameter P5 three different settings can be made for the UNIVERSAL COUNTER.
P5 = EVALUATION: 1-FOLD

2-FOLD

4-FOLD
PARAMETER - Frodrammind
F1=0IALOGUE *ENSL IZH
FE=U-HETS {FROH FWH

FZ=U-HEY¥Z-LIHIT :0OH Ce WOLTI]
F4=EXFERT HODE fHOT ZAVE
COUH TER-FARAHE TER

FE=EWALUATIOH s i-FOLD
FE=INTERFOLATION :HOT RACTIVE
F7=C0UN T-HODE O-d-2-
FE=COUMT-DIRECTH :FORWARD
F3=COUNTER-HODE  :UHIVERSALCOU.

CHAM- FRCTORT
+ * GE  oeFAUCT ESC

OO E 0

The edge evaluation determines how many edges per signal period of the incremental signals
1 and 2 are counted by the UNIVERSAL COUNTER.

%, Note
The PWM MODE DETERMINE PULSE NUMBER always uses 1-fold evaluation.
If you select an interpolation, evaluation is “NOT ACTIVE".
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Explanation of edge evaluation:

1-FACH
1-fold

2-FACH
2-fold

4-FACH
4-fold

Teilungsperiode
TP !

‘*’I
Grating period 1
GP !

MalRstab / Scale

A-Signal analog /
A signal analog

.
>

——]
.
.
.
N

B-Signal analog /
B signal analog

Ua1 Rechtecksignal /
Ua1 square-wave signal

Ua2 Rechtecksignal /
UaZ2 square-wave signal

Zahlimpulse / Counting pulses

(Ua1 Flanke / edge 4 )

(Ua1 Flanken /edges ++ )

(Ua1+ Ua2 Flanken / edges 4¥ )
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Parameter P6 = Set INTERPOLATION

P6 = INTERPOLATION: 1-FOLD ... 1024-fold can be selected.

FZ=U-HEvS-LIH
Fd =ENFERT HODI
COUN TER-FARAH

FARAMETER - Prodramming
F1=0IALOGUE :EMGLISH
PZ=U-HIvS :FROH FUH

IT :0OH CE YOLTI
E fHOT SAVE
E TER

FE =EYALUATIOH
FE=INTERFOLAT

F#=COUHT-HODE
F&=COUH T-DIRE!
F3=COUHTER-HOI

tHOT RCTIVE
IoH 1-FACH
PO-d-2-.
CTH : FORWARD
DE :UHIVERSALCOL.

F3=U-HS73-LIH

Fd4=ENFERT HODE iHOT ZAVE
COUNTER-FARAHE TER

CHAMN- FACTORT
hd * gE  pEFAULT ESC
PARAMETER - Frodrammind
F1=DIALOGUE T ENGLISH
F2=U-H5YS $FROH FWH

IT :0H CE YOLTI

FE=EVALUATION
FE=INTERFOLAT

tHOT ACTIVE
I0H B 1-FoLD

002@ Select INTERPOLATION

ZET
hal * __iniEre

Select numerals 0...99

O ™

Select decimal place

SET
INTERP.

Save interpolation (in the example: 20-fold)

PARAMETER — Frodramnmind

F1=DIALOSUE + ENGL IZH
F2=U-HZTE +FROH FWH
F2=U-HSTS-LIHIT :0OH CE WOLTI]
F4 =EXFERT HODE tEAVE
COUNTER-FARAHETER

FE=EVALUATION tHOT ACTIVE

EEGIETIGETE:  20-FoLD (= 20-fold interpolation active

FZ=COUNT-HODE P0-1-2-
F2=COUHT-DIRECTH :FORMARD
F3=COUNTER-HODE :UHIVERSALCOL.

CHAN- FACTORT
+ * & DEFAUCT ESC

@ I Note

An interpolation can only be set for encoders with analog output signals (11 pApp, 1 Vpp).

Example:

Encoder signal period (SP) = 20 pm
The resolution of the UNIVERSAL COUNTER (= counting step of the last digit) is to be 1 pm.

Interpolation setting =

Signal period of encoder

20 pm

Counting step

= Set 20-FOLD INTERPOLATION
1pum
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Parameter P7 = Counting mode

I%’ Note

The parameter P7 defines the counting step of the last digit of the universal counter.
This function is used to adapt the counting mode of the PWM to that of the subsequent
electronics (parallel measurement). The counting mode can only be set for TTL and HTL
interfaces.

In parameter P7, three different settings can be made for the UNIVERSAL COUNTER.
P7 = Counting mode: 0-1-2-..

0-2-4-..

0-5-0-..

FARAMETER - Frodramming
F1=0IALOGUE + ENGL ISH
F2=U-H57TS iFROH FUH
F3=U-HET5-LIHIT :0H [E& NOLT3
F4=EXFERT HODE  :SAVE

COUH TER- PARAHE TER:

FE=EVALUATION THOT  ACTINE UNTVEREAL COUNTER 1-FoLhl
1-FOLD
F N R 10-5-0-..
F : FORWARD I::> 0000022
FS=COUMTER-HODE  : UMIVERSALCOU,
<{{{ Hz
* CHAN- FACTORT

gE  DEFAULT ESC

JOUE OO

Parameter P8 = Set COUNTING DIRECTION
P8 = COUNTING DIRECTION: FORWARD

BACKWARD
PARAMETER — Frodrammind
F1=0IALOGUE :EMELIZH
FZzU-HETE :FROH FWH

FZ=U-H=¥Z-LIAIT :0H Ce YOLTI]
Fd4=EXFERT HODE P SAVE
COUNTER-FARAHE TER:
FE=EVALUATION tHOT ACTIVE
FE=INTERFOLATION : 1-FoLD
t0-E-0-,
F&=COUNT-DIRECTH : FORMARD
Fa=COUNTER-HODE  : UNIVERSALCOU.

CHAN- FACTORT
* * gk DeFAOCT ESC

OU®En
1

: BEACKNMARD |

I%’ Note

The parameter P8 determines the counting direction of the UNIVERSAL COUNTER.

This function is used to adapt the counting direction of the PWM to that of the subsequent
electronics (parallel measurement).
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Parameter P9 = Set COUNTER MODE

P9 = COUNTER MODE: UNIVERSAL COUNTER (factory setting)
START WITH REF

The UNIVERSAL COUNTER setting is the standard counting function.
If set to START WITH REF, the UNIVERSAL COUNTER waits for a reference signal before

it starts counting.

PARAMETER - prodrammind

Fi=DIALOSUE + EHSLISH
FZ=U-HE7TE :FROH FUH
FZ=U-ASTS-LIAIT :0OW CE VOLTI]
Fd4=EXFERT HODE t SAVE
COUNTER-FARAHE TER

FE=EYALUATION tHOT RCTIVE
FE=INTERFOLATION i-FoLD
F7=COUNT- HODE O=d-Z-

FZ=COUNT-DIRECTH :FORMARD

EE=IRE R : UHIVERSALCOL.

CHAN- FACTORT
+ t GE  CEFAULT ESC

OOUO®E 0
1

| EEESNCEET : S TART AT REF |

@ Note

A numerical value can be entered as preset for the UNIVERSAL COUNTER.

In this event the preset value is the start value of the counter.

This function is used to adapt the PWM UNIVERSAL COUNTER to the subsequent
electronics (parallel measurement).
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5.5 Measuring with the multi-functional interface board 1 Vpp, absolute, Zn/Z1, EnDat, SSI

General

L 1Vss J Y
absolut z
Zn/Z1
out
I~ NN
@
ID 312186-02

The 1 Vpp interface board serves to check the following encoder interfaces:

Zn/Z1, 1 Vpp output signals (encoders with sine commutation)
EnDat with 1 Vpp output signals
SSI with 1 Vpp output signals
Programmable SSI with 1 Vpp output signals
The interface board features 17-pin HEIDENHAIN flange sockets.

The desired encoder interface is selected in parameter P9 in the PWM EXPERT MODE or in the
screen displayed during power-on.

5.5.1 Encoders with Zn/Z1 track and 1 Vpp interface

E.g. ERN 1185, ERN 1387 (with commutation signals)

With the interface card you can switch between the two output signal tracks (incremental signal
AB, commutating signal CD). The encoder signals can be fed through the PWM to an
oscilloscope.

The output signals A, B, R (incremental signals and reference mark), and CD (commutating
signal) are checked in the same way as with a 1 Vpp interface.

When checking the CD commutating signal, the input frequency of 20 Hz is only obtained
as of a shaft speed of 1200 rpm (CD signal = 1 signal period per revolution).

@ Note
The PWM universal counter needs a minimum input frequency of 20 Hz to work.
A DANGER

The maximum mechanical speed of the encoder must not be exceeded!

Caution!
Due to different wiring possibilities it is essential that you read the section
“Overview of the adapter cables”

An adapter cable is available which is equipped with a PCB connector for direct connection
to the encoder board. It serves to test encoders with different wirings with the PWM (see
“Qverview of the adapter cables” on page 103).
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5.5.2 Encoders with EnDat and 1 Vpp interface

With the “SSI/EnDat” setting the incremental signals of absolute EnDat and SSI encoders can
be checked in feed-trough mode.

Via the BNC sockets the incremental output signals (1 Vpp interface) and the EnDat data protocol
can be fed to and evaluated with an oscilloscope.

The incremental signals are checked in the same way as with a 1 Vpp interface.

A\

DANGER

Caution!
Due to different wiring possibilities it is essential that you read the section
“Overview of the adapter cables”

Note

EnDat and SSI encoders measure absolutely and do not feature reference marks!
The PWM cannot process absolute data protocols (EnDat or SSI).

For checking the absolute data protocols, computer interface cards (EnDat and SSI
interfaces), programming cables with T-coupler, test and programming software
(programmable SSI interface) are available.

Please contact the HEIDENHAIN service, if you require such equipment.

If the BNC sockets receive digital and analog signals at the same time, the digital signals
may crosstalk on the analog signals. The higher the band width of the connected
oscilloscope, the more visible the crosstalk.

This effect only concerns the BNC outputs (no crosstalk can be observed at the OUT
encoder output)!

5.5.3 Encoders with SSI and 1 Vpp interface (5 V operating voltage)

@I

Note

Same functional range as encoders with EnDat interface:
1 Vpp output signals can be checked with the PWM; checking the absolute output signals
requires an interface card or an oscilloscope (PWM BNC outputs).

5.5.4 Encoders with programmable SSI and 1 Vpp interface (10 — 30 V operating voltage)

"
&

Note

These are absolute encoders with programmable interface; on the ID plate there must be
the interface designation SSI 09 or SSI 10!

Attention

Operating voltage 10 — 30 V!

This high operating voltage must be separately activated in a parameter!

The other functions are the same as those of encoders with EnDat interface.

See "Possible settings when programmable SSI interface is selected” on page 96.
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5.6 Operating the 1 Vpp absolute interface

Insert the interface board and then activate the EXPERT MODE!

%, I Note

5.6.1 Selecting the interface on the power-on screen

-— WHRHIHNG: -——

MEASURIMG-SY. WITHOUT REF

CROSSTALKIMG OM BHC A»
ENC B AMD EMC E POSSIELE?

| — Optional display field for notes

Flease select mea: =tem

73 60 ON WITH ESC <44
1yss FROS.
wes 5% AR esc

The highlighted interface is selected.
Always press ESC to confirm!

Oooon

= Select the interface

When ESC was pressed the previously selected

UnoN {5208 [REF|-UaS) -
[#]1 -48 28 B 20 468+
man huhonhoholdododidinhnd
TUL = I I : :
TUZ @ : I F
FHR : I I

PWM or PWT operating mode is displayed.

EHC A ||UHIYERSAL COUNHTER 1-FOLD
A

=+l 000000000

B C £¢¢{ Hz

MODE EMC  ["1 O0OFT. IMFO

The following interfaces can be selected:

lect meas.sds
OH WITH ESC {4

1yss FROG.
1USS getn m 5T

tem

ESC

1Vpp

1 Vpp interface
(Encoders with

, “standard”
out CD track, with 17-pin connector)

1Vpp
AB

Encoder with s
Incremental tra

inusoidal commutating track (Zn/Z1)
ck AB (= Zn)

1Vpp
cD

Encoder with s
Incremental tra

inusoidal commutating track (Zn/Z1)
ck CD (= Z21)

Ssl/
ENDAT

Encoder with EnDat or SSI interface

PROG.
Ssli

Encoder with programmed SSI interface (SSI 09 and SSI 10 with
10 — 30 V operating voltage)

checked in the "1 Vpp"” setting (to avoid signal disturbances).

@, Note
Incremental encoders without CD track that are equipped with 17-pin connectors must be
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5.6.2 Selecting the interface via parameter

Switching from active 1 Vpp AB track to CD track

This function can only be performed with active EXPERT MODE.
Activation see “Activating the EXPERT MODE" on page 102

(Uneon [T:on [REF]-USS] [=<
[=] - 448 H 28 468+
[ERnnImmmmmn an |
T = : I : :
T2 ¢ : I : -
FHA : I : -

BHC A |[JHIYEREAL COUHTER _ i-FOLD
A

“¢*| 000000000

B < 2ec¢ Hz

MODE EBMC  [°1 0OPT. IMFOD

DooOo®EQd

TERHIN U-HSTE EXFRT
[T oFF [0 OFF nope  ESC

OO0 @Ed

U-HETS U-HETS FRE- FARA-
454 »Rd ESCI

SZET HETER

OO0 @Ed

PARAMETER - Frodr-annind

F1=DIALOSUE : EMGL ISH
F&=l-H537S + FROH FWH
FZ=U-A=75-LIAIT :0OM Ce YOLTI
Fd4=ERFERT HODE t SAYE
COUHTER-FARAHE TER

FE=EVALUATION FHOT ACTIVE
FE=INTERFOLATION : 1-FoLD
F7=COUHT-HODE PO=i=E-

F&=COUNT-DIRECTH : FORWARD
OUNTER-HODE  : UMIVERSALCOU.

;- IHFLIT i X

CHAN- FACTORT
+ * ge  DEFAULT ESC

BEEEOO

1uss WY SRk B Esc

DEOOSE

UreoH |5:0H |REF [<Las] =<
[#] -d48 28 @B 28 48+
matn hodmldhodmb ot bl
TUL = : F : :
T2 & : I I : -
FHA : : I : -

BHC A |[JHIYEREAL COUHTER _ 1- FOLD]
C

*t*| 000000001

B < 2¢e¢ Hz

MODE EMC  [®] 0OPT. IMFOD

OO0 E

=0F TWARE : EOEE5d=-XX

INTERFACE @ 1VS5s ZM-Z1 CO|

ErFERT-HODE :ACTIVE

TERHIH. [R] :izd ~ 1000

U-HsTs :FROH FWH
HOT FLOATIHG

E]

.
AECROE
m

n

=

| Press OPT.

e Pross EXPRT
MODE
PARA-

= Press \ETER

bt Select P10

m Press CHAN-
GE

Press CD

Press ESC to confirm

CD track selected

(see also: BNC window)

Pressing the INFO soft key displays
the active interface.
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5.6.3 Fast changeover from AB to CD track

AB and CD tracks only possible with 1 Vpp

I%’ I Note

Example:

Switching from active 1 Vpp AB track to CD track

[Unon [5i:oH [REF]-UaS] [e=<
[#] - 4@ B 2B 46+
man linhnhohohohohohohehiod
TUL e ;i1
TUZ @ : I : -
FHA : : F : -

EHC A |[UHIVYERSAL COUNTER  i-FOLD)
H

“¢ | 000000000

{44 Hz

MODE EBMC  [°]1 OPT. IMWFO

DodnQ e

[Ureon [f:on [REF]-UaS] [>+3]
[=] - 4A@ 5} 48 +
man hoalillidmbiododahl
LTI I
TUZ = H H
FHA = : F : :
EHC A |[S0F TWARE : 508334-xx
0 ||THTERFACE :1uss ZH.Z1 AE
EBUS BllrernIn. ca1 siz1 - 1000

U-HET= :FRIH FUH

EHC FLOATING
[

A

® Press INFO

¢== AB track selected

BACK CLR_ 145
ISHT ERROR_ CO ESC

ODO®E OO

1Vss

® Press cD

[Union | 0:on [REF [<UasS] =
[#] -48 ZB @ 28 48+
man linhnhohohohohohohahiod
TUL = : I : :
TUZ @ : I : -
FHA : : F : -

CD track selected
(also see: BNC window)

ENHC A |[JHIVERSAL COUMTER  3- FOLD
C

“*| 000000001

"R - $4¢¢ Hz

MODE EBHC ["1 0OPT. INFO

Dogn e

EHC A ||50F TWARE  508334-xx
IMTERFACE :1¥S5 ZNM-Z1 CO

TERHIN. CR1  :iZi # 1000
L-HzTS i FROH FWH
9’"{ c FLOATING

the active interface.

CI' Pressing the INFO soft key displays

@, Note

Incremental encoders without CD track that are equipped with 17-pin connectors must be
checked in the "1 Vpp"” setting (to avoid signal disturbances).

HEIDENHAIN PWM 9 User's Manual

95



5.6.4 Possible settings when programmable SSl interface is selected

|

= |

Switching to 10 - 30 V power supply

Attention

Encoder power supply 10 - 30 V!
Connecting an encoder with 5 V operating voltage will destroy the encoder
electronics!

After power interruption the encoder operating voltage is reset to 5 V.

PHRAMETER — Frodrammind

P‘l. O IALOSUE : EMSL ISH
:FROH FWH
P3 -HZ7S-LIHIT :0H CE VYOLTI
F4=EXFERT HODE IEZANE
COUH TER- FARAHE TER
FE=EYALUATION sHOT ACTIVE
FESINTERFOLATION : 1-FoLD
FF=COUHT-HODE O-d-2-.,

F&=COUHT-DIRECTH : FORWARD
UHTER-HODE  : UNINERSALCOL.
FROS, 551

+ CHHH FRCTORY

peFROCT ESC

IIIDD

PORAMETER Frodr. SS1 B9-18

=y

+ *  CHpn- ESC

DOEO O

PORAMETER prod-. SSI @9-10

[+ CUF] _LFIH 71:] ey

MG :
B-3a U1 !

—— WRARMI -—
U-MSYS = HTL [1

¥rr G0 OH WITH ESC <44

+ *  CHpn- ESC

OO E D E

PARAMETER Frodr. S5 @9-10

10-Z0Y

FOZ=U-HSYE :FROH FWH
FLi=SEHSOR WHSYS  :OFEH

m  Change to Parameter menu

Programmable SSl interface

®  Press all 3 keys simultaneously

m Press CHAN-

GE

Warning is displayed

® Press CHAN-

GE
ESC

Display changes to 10 - 30 V

ESC

12 V encoder operating voltage is now active!
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Second display of interference signal with programmable SSl interface

@, I Note

The UaS2 signal is only displayed when the terminating resistor is switched on.

1

| T P e - e |
[*1 -48 26 @ 20 46+

mate ol hodimlohodinl
N N N I N N ’

TU M M M M M H
L S S
FHA = I : :
ENC A |[JNIVERSAL COUNTER i-FOLD)

=¢| 000000000
i $¢¢¢ Hz
MODE EMC  [°1 OPT. INFO

The encoder fault-detection signal UaS2 is generated by the encoder and has nothing to do with

the UaS signal from the PWM!
The encoder outputs the UaS2 signal on PIN 3 and transfers it to the PWM display.
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6 Activating another PWM measuring mode

6.1 General explanations of the different modes

@ Note

When being switched off, the PWM stores its current setting.
The last setting is loaded when the unit is switched on.

The EXPERT MODE is the only exception; it can be saved permanently via parameter.

PWT MODE “INITIAL MODE" for easy assessment of the quality and the amplitude of the output signals.
Simple diagnosis of the reference-mark signal (position and width).

Mounting aid for “exposed encoders” to optimize the parallelism of the grating and the air gap
between scanning head and scale.

%, Note

An oscilloscope can be used.

PWM MODE Inspection of analog and square-wave incremental signals by measuring TV1/2 (on-to-off ratio)
and PHA (phase shift).

Detailed measurements of counting function, amplitude size and several status settings are
possible in the EXPERT MODE.

% Note

We recommend using an oscilloscope for signal evaluation!

EXPERT MODE This mode provides access to the PWM status settings. Parameter settings can be changed,
interpolation and preset counter values etc. set.

%’ I Note

The parameter range can only be changed in the PWM MODE!
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6.2 Activating the PWT MODE

% Note
Pressing the soft key (PWM or PWT MODE) twice reduces the display time of the power-

up screen.

HEIDEMHAIN

Interface-Flatine:

SOFTWARE: 508334-xx EPLD: 511803-xx

Switch on PWM.

5= While the poweron screen

is displayed (for approx. 10 s)
press soft key.

rce HEAAEEE -

D - l:’ |:| |:| = Select PWT MODE.

F D, E or F= Language

Active functions are displayed inversely (dark).

Iﬂg_’ I Note

6.3 Switching from PWT MODE to PWM MODE

[Draon [r:on R Uas] T+ .
O 55 r 5 v PWT MODE active
LI T T | LI T T T |
1
R )

&= Typical display:

EHC A |[JHIVERSAL COUNTER
A

T-FoLD 3 square brackets and 2 bars

PR 1.8

=l 000003931

kHz

MODE  EBHC OPT.

INFO

D

I:l 8 Press MODE

Lh:oH [1a:on /UaSI |+ 4]
O-E 0F 10 1E U5z
| I T B I [ T I |
1

R —
1-FoLD

ENC A |[JHINERZAL COUNMTER
H

1,88

BHE ©
[

= 000006640

kH=

ICOUHTRE FULE WAL CHECK
FREQUC HUHEER HERSUR REF

o (= Menu bar changes its functionality!

HpEpNEN

B = select Pwm mODE

[Oreon [ov-on TRag-U=s]

[+  PWM MODE active

[#1 - 4 2 5}

marn hohohdodblonbimlmdidind
TU1 : : : : :
TUZ : o

FHA : : I

4 +

EHC A |[UHIVERSAL COUHTER
H

1-FoLD

1.88

% 000025774

kH=z

MODE EBMC  [?1 OPT.

IMFO
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6.4 Switching from PWM MODE to PWT MODE

PWM MODE active

[IFECEITECE REF EIES =+

[+%1 -4 2 @ 2 &+

mar !III|III!III|III!III|III!III|III!III|III!

et ¢ S i D Typical display:

PRA: ¢ ¢ 1 ¢ f - Degrees [°] scaling

BHC AIUHINEREAL EOUNTER 1-FOLD - Bar display of TV1/TV2 (on-to-off ratio)
el 000025774 and PHA (phase shift)

B < 1.88  kHz

MODE BMC [*1 0OFT. IWFO

- l:’ |:| |:| |:| = Press MODE.

Un:0H_[13:0FF|REF | eS| [+
[*] -48 28 @ 2ZA 48+
man hnliwhoholidihdilidil
TUL = : : : H :
TUZ : I : -
FHA : : I : -
EHC 7 |[AERZURE AAFLITUDEZLWEZ3
a A=z ZTHA
enc e 19,80 e
enc ¢ [[9.88 S
E Bss 0000
IR HEEr ek dn nBUELE - Menu bar changes its functionality!
I:l l:’ I:l I:l - - Press soft key to display expanded
menu bar.
IECl A REF BN [F+3
[*1 - 4 2 5} 2 4 +
man hodiwholobmhalmlimhliml
TUL : : : : :
TUZ : .
FHA : : o

EHC A |[UHIVERSAL COUNTER 1-FOLD|

¢l 000097836

BEC 1.88  kHz

fobe Ak} EscqEm Menu bar changes its functionality!

|:| |:| - |:| |:| = Press PWT MODE.

IECE O FEF EEE | PWT MODE active
A-B 0.5 1.0 15 45z

LI T B | :—Ill—l| 1 1 [}
R .

EHC A ||[UHIVERSAL COUHTER i-FOLD)

“: 000003931

Bt 1.88 kHz
MODE  BHC OFT. INFO
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6.5 Activating the EXPERT MODE

Active EXPERT MODE

HEIDEMHAIH

Interface-Flatine: 155

EWFERT-MODE (== EXPERT MODE display
COHFEHSAT. YALUES | FRESEHT
T | -
HEASURE AHFLITUDES-A TES L] SWItCh on PWM .
NEASURE AAFLTTUDES R YES (An interface board must be inserted!)

A o I r
- I:l I:l I:l - m Simultaneously press the outer two

soft keys while the power-on message
is displayed (for approx. 10 seconds).

@ Note

When the PWM was off, the EXPERT MODE has to be reactivated.
Permanent activation is possible via parameter (see “Parameter P4 = Save EXPERT MODE
setting to non-volatile memory” on page 86).

6.6 Restoring the factory default configuration

HEIDEHHATIH

SOFTWARE: 508334-xx  EPLD: 511803-xx

Interface—FPlatine: 1S5
AETORY DEFAULT = Display of factory default setting

m Switch on PWM.
(An interface board must be inserted!)

= While the power-on message is displayed
(approx. 10 secs) press the middle 3 keys
at the same time.

® Default setting is restored.

Factory default configuration

PWT MODE (interface board: 1 Vpp, 11 pApp, 1 Vpp absolute)

PWM MODE (interface board: TTL, HTL)

BNC assignment see “Possible assignments of the BNC sockets” on page 57
UNIVERSAL COUNTER

Standard settings of the parameters

% Note

The factory default configuration can also be restored in the parameter menu (see
“Description of PARAMETER programming” on page 80).
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If a motor encoder is assigned (e.g. flange socket, encoder output on motor) the adapter

(assignment converter) ID 349312-xx must be inserted. If the adapters are not used, the

Please check the pin assignment!
motor encoder may be destroyed!

Attention
Adaptation of the PWM 9 interface boards with HEIDENHAIN Pos.Enc. (position encoder) wiring

to a motor encoder with Siemens wirings Mot.Enc.

Example:

e

Adapter (assignment converter) for non-HEIDENHAIN wiring

Overview of the adapter cables

7
7.1

(18poaua anjea [en1oe) apis 18poaus uoisod 0] 10198UUOI

uol 55505, 091

(dlegaD-1amis|) a11es1aqan-abe aip uny Bunpuigianyalg

19q[,2UF's0d, |PlIyossiomuIH
(18pooua paads) apls 10]0wW 0] 10}98ULOD

wo TR 11

(18geD-|yezyaiq) a119s1010[\ 3Ip 4N} Bunpuiqianyalg

10 [FSHSHSI P1uossiemuIH

rajdwexy
:joidslag

i€00Z 30 se pajjaqe| si0309uuo)

i 1! 19b usap|iyassi 1H 31w €002 qe uspiam 13031

pusiop (ouz'sod) juswubisse

a1e 8]qed "2ug S04 3y} pue 3|qed "doug Jojy ay} Jo synohey urd ay | NIVHN3dIFH sesh NMd
jJne uabunjyeipiap Q A.Ocm_.mOn_v

8U21|PeIYISIaJUN UBSIOM [8CR)-"0UT"'SOd Pun -"dUT IO Bunbajeg-NIvVYHNIAIFH
19PUSMISA NG

(|

(regu3) GzeL NOF 40
(Lz/uz) 18€L N¥T 60
Siopoaus paads 6 NMd
siojow m.:O:OngE\Am,
(¥equ3) gzeL NOJ Jopo

(1z/uz) /8€L N3 ‘92
Jesabssaw|yezyaliq

NI 1M0 |
u mLOHOE:O;Eo:\Aw _.E._ IEI
(¥e@u3) e0-zLEBYE _
_
_

(LZ/uz) Lo-zLE6YE
o mu

(requ3) vo-zLEBYE

[—=]— —— (Lz/uz) zo-zlE6YE
(1equ3) €0-zLEBYE
(Lz/uz) L0-ZLEBYE
(1800S obuej}) 8ALIP OAIBS Je (6 WMdJ Aq pasn)
1nadino Jgpoous ‘uswiubisse suawals 1uswubisse NIVHNIAIFH
JuBWIUBISSE 18P02US I0JOY JuBWIUBISSE 19POOUS UOIISO4
(9SOpPYOSUE|) USIOIOWSGaLIUY U. (19pUaMIBA 6 N UOA piIm)
Buebsnesieiebssoy ‘Bunbejeg-suewels [N Bunbejeg-NIvYHNIAIIH ]
Bunbejag-1opoouz-I010N Bunbejeg-18poouz-uoilsod
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7.2 1 Vpp and TTL interface boards

1Vss /TTL
12-pin 1Vpp /TTL

12-pin 12-pin
|_ ] (|- — | 12-pin
TNC 298399-xx ' _'; :

| | | 12-pin 12-pin

12-pin = 12.pin

=
373848-01 |
|

—$

310199-02

12-pin _15-pin

=

324555-01 |
|

298401-xx
298400-xx

‘%‘F‘

Verlangerung /
extension

12-pin e
352611-03

IF\
12-pin 12-pin (Al\]ﬁ:n
? 591118-01 . 7/\17

s T

Interface-Platine 1 Vss oderTTL
Interface board 1 Vpp or TTL
1Vss/ 1Vpp 323077-02

TTL 323079-01

Mot.Enc.- und Pos.Enc.-Kabel weisen unterschiedliche

A Verdrahtungen auf!
The pin layouts of the Mot.Enc. cable and the Pos.Enc. cable are
different!

Stecker werden ab 2003 mit Hir isschildern gekennzeichnet!
Connectors labelled as of 2003!

Beispiel:
Example:

Hinweisschild [IMIORERGH bei

Steckverbindung fiir die Motorseite (Drehzahl-Geber)

Labe! [IVIGRERGY on

connector to motor side (speed encoder)

Hinweisschild["Pos.Enc."|bei
Steckverbindung fir die Lage-Geberseite (Istwert-Geber)

Label on

connector to position encoder side (actual value encoder)

I%’ Note

The adapter cables are the same for 1 Vpp and TTL applications (identical layouts).

A DANGER

Contact the motor manufacturer regarding the assignment of the motor flange socket
(no HEIDENHAIN layout)!
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7.3

11 pApp interface board

9-pin 9-pin
= =
!_ 309773-xx |
| |
J!- 15-pin"! 15—pin2) 9pin |
o) — -—m - _l
! == 310198-02? | |
| 317505-05" | |
! 15—pin3) 9-pin |
368171-x¢°

1

n

@«

Belegungsumsetzung Innenschirm
Pin 5 (Stift) auf Pin 13 (Buchse)
Conversion of pin assignment of
internal shield from pin 5 (male)

to pin 13 (female)

Innenschirm Pin 5
Internal shield pin 5

Innenschirm Pin 13
Internal shield pin 13

Interface-Platine 11 yAss
Interface board 11 uApp
323083-01

11 pAss
11 uApp

294894-02

309774-xx

PWM 9

(| | |

A\

Mot.Enc.- und Pos.Enc.-Kabel weisen unterschiedliche

Verdrahtungen auf!

The pin layouts of the Mot.Enc. cable and the Pos.Enc. cable are different!

Beispiel:
Example:

Stecker werden ab 2003 mit Hinweisschildern gekennzeichnet!
Connectors labelled as of 2003!

Hinweisschild [NIOHENCH bei

Steckverbindung fir die Motorseite (Drehzahl-Geber)

Label

on

connector to motor side (speed encoder)

Hinweisschild

bei

Steckverbindung fir die Lage-Geberseite (Istwert-Geber)

Label on

connector to position encoder side (actual value encoder)
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7.4 HTL interface board

12-pin HTL
12-pin 12-pin | 12-pin  12-pin
—— - — - —?—I -— -—< 'E=
] 298399-xx E —I I_ :
[ S, [ | 373848-01
| 12-pin 12-pin

?—-
, 298399-01
o
. 12-pin 12+ pln '
591118 01

Verlangerung /
extension
298401-xx
298400-xx

,

/ HTL,/

Interface-Platine HTL
Interface board HTL
322732-01

Mot.Enc.- und Pos.Enc.-Kabel weisen unterschiedliche
A Verdrahtungen auf!

The pin layouts of the Mot.Enc. cable and the Pos.Enc. cable are different!

Stecker werden ab 2003 mit Hi isschildern gek hnet!
Connectors labelled as of 2003!
Beispiel:
Example:
Hinweisschild [INIGHERGH bei
Steckverbindung fir die Motorseite (Drehzahl-Geber)
Labe! [IMIGREREH on
connector to motor side (speed encoder)

Hinweisschild|"Pos.Enc."|bei
Steckverbindung fr die Lage-Geberseite (Istwert-Geber)

Label an

connector to position encoder side (actual value encoder)

@’ Note

The adapter cables are the same for HTL and TTL applications.

@5 Attention

HTL operating voltage = 10 to 30 V!
TTL units (Ug = 5 V) are destroyed by HTL operating voltage!

A DANGER

Contact the motor manufacturer regarding the assignment of the motor flange socket
(no HEIDENHAIN layout)!
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The Siemens layout is not compatible with the HEIDENHAIN layout!
The PWM interface board ID 312186-02 uses the HEIDENHAIN layout!

Siemens layout is used at the motor flange socket.
Always use the adapter connectors ID 349312-01/02!

| Attention
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(4

Interface board absolute/1 Vpp, EnDat/SSI/SSI programmable encoders

measurement at encoder side

7.6
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/4

Interface board absolute/1 Vpp, EnDat encoders

measurement at control side

7.7
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Interface board absolute/1 Vpp, motor encoders EnDat/SSl/ SSI programmable

7.8
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The Siemens layout is not compatible with the HEIDENHAIN layout!
The PWM interface board ID 312186-02 uses the HEIDENHAIN layout!

Siemens layout is used at the motor flange socket.
Always use the adapter connectors ID 349312-03/04!

| Attention

o
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7.9 TNC with 15-pin/25-pin D-sub connectors and 1 Vpp, TTL, 11 yApp
interface boards (position encoders)

Messgerat "/ 1Vss
15-pin (Lage) /
Encoder ~v/ 1Vpp
15-pin (position)
15-pin

12-pin

(2m)

Interface-Platine 1 Vss
Interface board 1 Vpp
323077-02

Messgerat L TTL
15-pin (Lage) /
Encoder _I'_ TTL
15-pin (position)

15-pin

L& mwvm o) (2m)
TNC

Interface-Platine TTL
Interface board TTL
323079-01

Messgerat ~/11 pAss
15-pin (Lage) /
Encoder /11 uyApp
15-pin (position)

15-pin

o= GgEER @8 O

TNC

289439-02
(2m)

Interface-Platine 11 pAss
Interface board 11 uApp
323083-01

? -—-
= 310199-02 |

~d
= 310199-02

12-pin 25-pin
[ E 533055-01 ‘ E
i (1 m)
i 12-/15-pin 15-pin ~ns1Vss/ ~s 1 Vpp
B =t Lo ]l
! a
. 324555-01
PWM 9
I
12-pin 25-pin
I'_:[‘-'EI 53305501 ‘ E
(1 m)
12/15-pin 15-pin LT

{roD}5 e T

L -
ER >
& = _[:- 310198-02 =

~s 11 pAss /| ~s 11 uApp

qropfR [ s/

9/15-pin 15-pin

j — |

Mot.Enc.- und Pos.Enc.-Kabel weisen unterschiedliche
Verdrahtungen auf!
The pin layouts of the Mot.Enc. cable and the Pos.Enc. cable are different!

A

Stecker werden ab 2003 mit Hi isschildern gek ict !

Connectors labelled as of 2003!

Beispiel
Example:

Hinweisschild [IVIGHERGH bei

Steckverbindung fir die Motorseite (Drehzahl-Geber)
Labe! [INIGREREH on

connector to motor side (speed encoder)

Hinweisschild["Pos.Enc."|bei

Steckverbindung fir die Lage-Geberseite (Istwert-Geber)
Label["Pos.Enc.lon

connector to position encoder side (actual value encoder)

HEIDENHAIN PWM 9 User's Manual
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D-sub connectors, Zn/Z1 (1 Vpp),

EnDat (1 Vpp) (motor encoders)

-pin

7.10 TNC with 25
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I%’ Note

Siemens layout is used at the motor flange socket.

The Siemens layout is not compatible with the HEIDENHAIN layout!
Always use the adapter cables ID 509666-xx / 509667-xx / 511886-xx!
The PWM interface board ID 312186-02 uses the HEIDENHAIN layout!

7.11 Encoders with TTL --> 11 pApp switch

Exposed measuring systems with TTL interface require a conversion of the output signals from
TTL to 11 pApp to allow for precise mechanical adjustment.
The amplitude of the analog output signal and the reference mark position provide information

on the mechanical position (air gap, parallelism, etc.) of the scanning head.

A differentiation is made between encoders with APE and those with D-sub connectors.

LIF 17
LIP 47
LIP 57
LIDA 17
LIDA 42
LIDA 47

Sub-D-Stecker-Elektronik /
D-Sub electronics

Messgerate mit Sub-D-Stecker:
Encoders with D-Sub connector:

MT 1271
MT 2571
ST 1271
ST 1277
ST 3078

APE-Elektronik /
APE electronics

Messgerate mit APE:
Encoders with APE:
LIF 12

LIF 17

LIP 37

LIP 47

HEIDENHAIN PWM 9 User's Manual
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7.11.1 Overview of TTL/11 pApp adapter cables and feed-through mode

Justage/ Test
" 11 pAss-Analogsignale werden durch Umschalt-Adapterkabel vom Messgerat ausgegeben.
Achtung: Kein Durchschleifbetrieb maoglich!

Adjustment/test
The encoder outputs ™\ 11 uApp analog signals via adapter cables.
Attention: Feed-through mode is not possible!

_____________________ 12-pin — -—
1 ———
| |—-H—- - d
: H 323466-xx
]

|

324282-01 12-pin 15-pin

p—| -

N

LI

PIN9 =5V |

: Umschalt-Adapterkabel :
I
I
I
I

, TTL--> 11 pAss 355215-xx, @ 6 mm
| Adapter cable 331693-xx, @ 8 mm

: TTL --> 11 uApp

Umschalt-Adapterkabel TTL --> 11 pAss
Adapter cable TTL --> 11 uApp

331692-xx

i

Achtung!
Interface-Platine 11 pAss

A 4 323083-01
Attention!
- Interface board 11 uApp
323083-01
| e |

EEEE PWM 9
CBH BEEE o=
© EHE I

|

7.11.2 Measuring TTL output signals in feed-through mode

Messen der TTL-Ausgangssignale im Durchschleifbetrieb /
Measuring the TTL output signals in feed-through mode

3565215-xx, @ 6 mm
331693-xx, @ 8 mm

Zen — = él
| - | - =
16-pin 156-pin 12-pin J 323466-xx
.— 7 : 4 SubD
675582-xx | 310196-xx |_ | 12-pin 15-pin APE H
|
|

mMT

Achtung! ST
TTLInterface-Platine 323079-01
Attention!

TTL interface board 323079-01

MSE 1000

114 7 Overview of the adapter cables



7.11.3 Measuring 1 Vpp output signals in feed-through mode

Messen der 1Vss-Ausgangssignale im Durchschleifbetrieb /
Measuring the 1 Vpp output signals in feed-through mode

12-pin LIDA

— = =

15-pin

12-pin H
- .
-— - -—l
= 675582-xx E:l[::- 310196-xx I_ | 12-pin H
!
l H
MT
ST

=

.

Achtung!
TTLInterface-Platine 323079-01
MSE 1000 Attention!
PWM 9 TTL interface board 323079-01
OOcad
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Linear or angle encoders on linear motors (direct drives) provide the actual value for both the

position controller and the speed controller.
In this application the position encoders are operated at the motor controller input of the NC!

Note
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7.11.5 Overview of adapter cables: Direct drives — absolute encoders

w e xew *

XX-6¢169€ 187 71
XX-p¢l69€ X8l I

c0-98lcle
ddy |/e1njosqge pieoq 8oei8)u|
SSA L/AN|OSQe dune|d-8oraluU]|

(uorsueixy .
EN-£99605
: weo

/ Buniabueliap)

€0-.68ECE
uid-z | ud-Ly Udz| id-g7
a-ans

(poaads) uid-Gz

ddp | + jequy 18poaus aynjosqy
(1yezya.1q) uid-gz

SSA L + lequd 1njosqe jesabssapy

Josuss ainjesadwa|
Josuasiniesadwa]

XX-9LE9EE

NOYH
= =

¢0-01289¢
A G 49]j013u0D 8beljon
AG Je|baisbunuueds

(18poous 8njeA [en1oe) epis 1epodUS UOIISOd 0] J0108UL0D

uol 90410901

(189geD-1eMmis|) 8lesIagen-abe] aIp unjy Bunpuigianyosls
19q[,'2UF'S0d, [plIyosstamuIH

(18p0oUS Paads) 8pis 10JOU O] J01O8ULOY)

wo EHEH 77

(19ga9-|yezyaiQ) S18SIOI0N aIp Inj BUNpUIGIaAdDLIS

120 [SUEHBI P11uossiomuIH

‘g/dwex3y
:|eidsieg
i£002 J0 se pajjaqe| s103939uu0)
i ! uisp § IH Hw €002 qe parg

ijne uabunjyeipiap

3usIByIp a1e 9|qed 2uF'S04 By pue 9|qes U7 'JoY Y3 Jo sinoAey uid ay | Q
2UI|PaIYSIBIUN UBSIBM [a(R)-"OUT'SO4 PUN -"dUT IO

||

6 NMd

.......... wosuey
/ Buniabueliap)
€0-L68€CE

EN-999605

Linear or angle encoders on linear motors (direct drives) provide the actual value for both the

position controller and the speed controller.
In this application the position encoders are operated at the motor controller input of the NC!

I%’ I Note
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7.12 FANUC TTL adapter

FANUC
TTL

20-pin
|
556558-xx

12-pin 12-pin

20-pin

- R

577345-01

Interface-Platine TTL
Interface board TTL
323079-01

PWM 9

(|

745574-xx
z. B. LS 1378
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7.13 1 Vpp/DRIVE-CLiQ adapter cables
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8 Interface description

8.1 General

The specifications in the brochure “Interfaces of HEIDENHAIN encoders” ID 1078628-xx
apply.

Supplementary information, e.g. on older interfaces and encoders, is part of the description
below.

8.2 Analog interfaces .

8.2.1 Incremental signals .- 11 yApp

E=y

Incremental signals

Reference mark
signal

Note

The stated tolerances are standard values!

The tolerances of measuring systems for high resolutions (e.g., angle encoders) and large
temperature ranges (e.g., motor encoders) are tighter.

The supply voltage of 5V £ 5% at the encoder has to be ensured!

The sinusoidal incremental signals |1 and |, are phase-shifted by 90° elec. and have a signal level
of 11 pApp typ. The usable component of the reference mark signals |y is approx. 5.5 pA. The
signal amplitudes refer to Up = 5V £ 5 % at the encoder. The signal amplitude changes with
increasing scanning frequency (see Cutoff frequency).

The linear encoders with single reference marks have a reference mark every 50 mm of the
glass scale, one or several of which can be activated by means of a selector magnet. The
quiescent level of the output signal is increased by approximately 22 pA; the usable component
G of the reference mark signal to be evaluated is based on this level. Signal peaks with amplitude
G also appear in the quiescent level for the inactive reference marks every 50 mm.

Two sinusoidal current signals |4 and I

Signal level M * 7 to 16 pApp
typ. 11 pApp
Asymmetry |P-N|/2M 0.065 =TV £15°
Signal ratio M (11)/M (l,) 0.8t01.25
Phase angle |(p1 + (p2| /2 90° +10° el.

* Old LS series
LS 50x; LS 80x (e.g. LS 503, LS 803) le1, le2: 15 ... 35 yApp

One or several signal peaks Ig

Usable component G* 2t0 8.5 pA
Quiescent value H approx. 14 pA
Quiescent value hidden approx. 25 yA
Signal-to-noise ratio E, F min. 0.4 pA
Zero crossovers K, L 180° £ 90° el.

* Old LS series
LS 50x; LS 80x (e.g. LS 503, LS 803) le04 ... 15 pA
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Connecting cables

Shielded HEIDENHAIN cable

PUR [3(2 x 0.14 mm?) + (2 x 1 mm?)]

Cable length

Max. 30 m with 90 pF/m distributed
capacitance

Signal diagram: Incremental signals "~ 11 pApp

nnwert / Rated value)

Recommended input circuit of the subsequent electronics "~ 11 pApp

Dimensioning

Operational amplifier e.g. RC 4157

R=100kQ+2 %

C=27pF
Ug=x15V
Uy =typ. 25V

Inkrementalsignale
Referenzmarken-
signal /
Incremental signals
Ref. mark signal

-3 dB cutoff frequency of the circuit

Approx. 60 kHz
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Circuit output signals
|Yal = |'ppl X 2R

Ua = typ. 2.2 Vpp

Signal monitoring

A threshold of 2.5 pApp is to be provided for the monitoring of the output signals.

Cutoff frequency The cutoff frequency indicates the scanning frequency at which a certain fraction of the original

signal amplitude is maintained.

-3 dB cutoff frequency: 70 % of the signal amplitude

—6 dB cutoff frequency: 50 % of the signal amplitude

100

90
80
70

—3dB-Grenzfrequenz /

60

cutoff frequency
—6dB-Grenzfrequenz /

50
40

30

Signal amplitude [%] =

SignalgroRRe /

cutoff frequency

Abtastfrequenz / m=—
Scanning frequency [kHz]

Typischer Verlauf der SignalgréRe abhangig von der Abtastfrequenz /
Typical amplitude progression as a function of the scanning frequency

8.2.2 Incremental signals "~ 1 Vpp

I%’ Note

The stated tolerances are standard values!
The tolerances of measuring systems for high resolutions (e.g., angle encoders) and large
temperature ranges (e.g., motor encoders) are tighter.

The supply voltage of 5V £ 5% at the encoder has to be ensured!

The sinusoidal incremental signals A and B are phase-shifted by 90° elec. and have a signal

amplitude of 1 Vpp typ. The usable component of the reference mark signals R is approxi-
mately 0.5 V. The signal amplitudes refer to Up = 5V £ 5 % at the encoder (see encoder

specifications) and to a differential measurement at the 120 Q terminating resistor between the

associated outputs. The signal amplitude changes with increasing scanning frequency.

The linear encoders with single reference marks have a reference mark every 50 mm of the

glass scale, one or several of which can be activated by means of a selector magnet. The

quiescent level of the output signal is increased by approximately 1.5 V; the usable component
G of the reference mark signal to be evaluated is based on this level. Signal peaks with amplitude

G also appear in the quiescent level for the inactive reference marks every 50 mm.
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Incremental signals

Reference mark
signal

Connecting cables

Two nearly sinusoidal signals A and B

signal monitoring

Signal amplitude M 0.6to 1.2 Vpp
Typ. 1 Vpp

Recommended lower threshold sensitivity for | Min. 0.3 V

signal monitoring

Recommended upper threshold sensitivity for | Max. 1.35 V

Asymmetry |P-N|/2M

0.065 = TV+15°

Signal ratio Mp /M 0.8to 1.25
Phase angle |(p1 + (p2| /2 90° £ 10° el.
One or several signal peaks R
Usable component G 0.2t00.85V
Quiescent value H Max. 1.7V
Signal-to-noise ratio E, F Min. 40 mV, max. 680 mV
Zero crossovers K, L 180° £ 90° el.

Shielded HEIDENHAIN cable

PUR [4(2 x 0.14 mm?) + (4 x 0.5 mm?)]

Cable length

Max. 150 m with 90 pF/m distributed
capacitance

Propagation time

6 ns/m

Signal diagram: Incremental signals .- 1 Vpp

gnalperiode / Signal pe

(Nennwert /
Rated value)

. B,

R gemessen mit Oszilloskop in Differenzbetrieb /
R measured with oscilloscope in differential mode
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Recommended input circuit of the subsequent electronics ™. 1 Vpp

Dimensioning Operational amplifier e.g. MC 34074; RC 4157
R1=10kQand Cq = 100 pF
R, =348k Qand C, =10 pF
Z5=120Q
Ug=115V
U, approx. U

Inkrementalsignale
Referenzmarken-
signal /
Incremental signals
Ref. mark signals

Ry <100 Q, typ 24 QO
Cq <50 pF

Zly < 1TmA
Up=25V=£05V

(bezogen auf 0V der
Spannungsversorgung /
referenced to 0 V of
power supply)

-3 dB cutoff frequency of the circuit

Approx. 450 kHz
Approx. 50 kHz with C4 = 1000 pF and C, = 82 pF

(Recommended for electronics that are sensitive to electro-magnetic interference)

= Note
This variant does reduce the bandwidth of the circuit, but in doing so it improves its noise
immunity.

Circuit output signals

U, = 3.48 Vpp typ.
3.48-fold amplification

Signal monitoring

A threshold of 250 mVpp is to be provided for the monitoring of the output signals.

Signal amplitude With measuring systems with sinusoidal output signals the signal amplitude depends on the
supply voltage and therefore on the voltage drop AU as well as on the cutoff frequency.
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Cutoff frequency The -3 dB cutoff frequency specifies at which scanning frequency about 70% of the original
signal amplitude are maintained.

Typischer Verlauf der Signalgrof3e fir sinusformige Ausgangssignale (1 Vss)
abhéngig von der Abtastfrequenz /

Typical amplitude progression for sinusoidal output signals (1 Vpp) as a function of
the scanning frequency
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8.2.3 Incremental signals ™ 1 Vpp with commutating signals

Examples of
encoders

Commutating
signals

Incremental signals

Reference mark
signal

Connecting cables

ERN 1085, ERN 1185, ERN 1387

The commutating signals C and D are derived from the Z1 track, and are equal to one sine or
cosine period per revolution. Their typical signal amplitude is 1 Vpp (signal level: see incremental
signals A and B). The recommended input circuit of the subsequent electronics is the same as

for the 1 Vpp interface.

Two nearly sinusoidal signals A and B

Signal amplitude M

0.75t0 1.2 Vpp

Typ. 1 Vpp

Asymmetry |P-N|/2M 0.05 2 TV+11.5°
Signal ratio M / M 0.9to 1.1

Phase angle |(p1+(p2| /2 90° + 5° el.
One or several signal peaks R

Usable component G 02t0 1.1V
Signal-to-noise ratio E, F min. 100 mV
Zero crossovers K, L 180° £ 90° el.

Shielded HEIDENHAIN cable

PUR [4(2 x 0.14 mm?) + (4 x 0.5 mm?)]

Cable length

Max. 150 m with 90 pF/m distributed
capacitance

Propagation time

6 ns/m

Eine Umdrehung / One revolution

‘

C’%k’

Z1-Spur / Z1 track
p T~ ——T-
A VIMAAAAAANAARAAAAS A

Inkrementalsignale / Incremental signals

s WA AAAAA AN~

Absoluter Positionswert
Absolute position value

Analog-Schalter / A/D-Wandler /
Analog switch

Elektronische Kommutierung mit Z1-Spur / Electronic commutation with Z1 track

Positions-
wertausgabe /
Position

A/D converter value output

Onnonononn OO0O0onponoon

"grobe" Kommutierung
"coarse" commutation

Absoluter Positionswert
Absolute position value

EEPROM
und Zahler /
EEPROM
and counter

"grobe" Kommutierung
"coarse" commutation

Inkrementalsignale /
Incremental signals

5 o

T e b

| [ iy o

Multi- Unterteilungselektronik /

Absoluter Positionsbezug

A Absolute pos. reference

plexer Interpolation electronics

r

\ \
Referenzmarkensignal / Ref. mark signal

exakte Kommutierung
exact commutation
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8.3 Square-wave interfaces |

8.3.1 Incremental signals [_| TTL with square-wave interface

=y

Examples of
encoders

Incremental signals

Reference mark
signal

Fault-detection
signal

Note

The stated tolerances are standard values!

The tolerances of measuring systems for high resolutions (e.g., angle encoders) and large
temperature ranges (e.g., motor encoders) are tighter.

The supply voltage of 5V £ 5% at the encoder has to be ensured!

Encoders that output TTL square-wave signals feature electronics which digitize the sinusoidal
scanning signals without or with 2-fold interpolation. They provide two 90° (elec.) phase-shifted
square-wave pulses Ua1 and Ua2 and one or more reference pulse Ua0 which is gated with
the incremental signals. The fault-detection signal Ua$S indicates fault conditions such as
breakage of the power line or failure of the light source. It can be used for such purposes as
machine shut-off during automated production. The integrated electronics also generates the
inverted signals of all square-wave pulse trains.

The measuring step results from the spacing between two edges of the signals Ua1 and Ua2
subsequent to 1-fold, 2-fold or 4-fold evaluation.

The subsequent electronics must be designed to detect every edge of the square-wave pulses.
The minimum edge separation a shown in the specifications is valid for the input circuit (1 m

cable) and refers to measurement at the output of the differential line receiver. Cable-dependent
differences in the propagation times additionally reduce the edge separation by 0.2 ns per meter
of cable. To prevent counting errors the subsequent electronics must be designed such that it
can operate with 90% of the resulting edge separation. The maximum permissible shaft speed
or traversing velocity must never be exceeded.

ERN 120, ERN 420/460, ERN 1020, ROD 42x, ROD 466, ROD 1020
LS 176, LS 476, LS 477, LS 323, LS 623, LIM 571

Two TTL square-wave signals Ua1 and Ua2 and their inverted signals Ua1 and Ua2

Edge separation a > 0.45 ps at 300 kHz scanning frequency

a > 0.8 ps at 160 kHz scanning frequency

a > 1.3 ps at 100 kHz scanning frequency

One or several square-wave pulses Ua0 and their inverted pulses Ua0

Pulse width 90° elec. (other widths available on request);
LS 323: ungated (= 360° elec.)
Delay time |td| < 60 ns
(LS 176, LS 47x) Improper function: LOW (upon request: Ua1/
1 square-wave pulse UaS Ua2 at high impedance)
Proper function: HIGH
ts > 20 ms
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Signal data

Connecting cables

Differential line driver as per EIA standard
RS-422

Signal level

Uy > 2.5V with -l = 20 mA

U < 0.5V with I =20 mA

Permissible load

R > 100 Q (between associated outputs)

Max. load per output

1| <20mA

Capacitive load

Cload < 1000 pF with respect to 0 V

Short-circuit stability

Outputs protected against short circuit to 0 V

Switching times (10 % to 90 %)
with 1 m cable and recommended
input circuit

Rise time t < 30ns

Falltime t< 30ns

Shielded HEIDENHAIN cable

PUR [4(2 x 0.14 mm?2) + (4 x 0.5 mm?)]

Cable length

Max. 100 m (UaS max. 50 m) with 90 pF/m
distributed capacitance

Propagation time

6 ns/m

Inkrementalsignale/
Incremental signals

Signalperiode 360° el. /
Signal period 360° elec.

Storung/

Fault

Ugo nacheilend zu Ugq
bei Rechtsdrehung
(auf Flansch gesehen)/ o

I

Ugp lagging Ugq
with ccw rotation
(view onto flange) a

I I I S

M hritt nach

4fach-Auswertung /

Referenzmarkensignal/ Uao
Ref. mark signal

Measuring step after
4-fold evaluation

Storungssignal/ U,s
Fault detection signal

Inverse signals
are not shown

Die inversen Signale
sind nicht dargestellt /

a1+ Va2 +Uao

Ua1. Ua2 .~ Ugo
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Recommended input circuit of subsequent electronics 1| TTL

Dimensioning

Cable lengths

Recommended differential line receivers DS 26 C32 AT
AM 26 LS 32 (only ifa > 0.1 ps)
MC 3486
SN 75 ALS 193
Ri14.7kQ
R, | 1.8kQ
Zy| 120 Q
Cy | 220 pF
Messgerat/ Folge-Elektronik/
Encoder Subsequent electronics
Inkrementalsignale
Referenzmarken- U \ K + 8V
signal / [> a4 g [>
Incremental signals ] — | RS422 i [jz -
Ref. mark signal L Ya | i Bl o1
'y i T IC,
P b GII1G ]
Stoérungssignal /
Fault detection signal D — ] 0 i
| | Yas)i &

The permissible cable length for transmission of the TTL square-wave signals to the subse-
quent electronics depends on the edge separation a. It is 100 m max., or 50 m for the fault
detection signal. The supply voltage at the encoder (see specifications) must be ensured.
The sensor lines can be used to measure the voltage at the encoder and, if required, correct
it with an automatic control system (remote sense power supply).

‘ 100

£ ohne / without U,g
b= 75

[$)

c

S

Q@ 50 —
% mit / with U,g
O

— 25

)

2 6

:©

© 0.7 0.6 0.5
o)

@©

V4

Flankenabstand / Edge separation [Us] e

Zulassige Kabellange in Abhangigkeit vom Flankenabstand /
Permissible cable length with respect to the edge separation

0.4 0.3 0.2 0.1 0.05
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Possible specifications

e.qg. Meas. step" Traversing Edge separation Scanning Ref. pulse Fault detection
Encoder | Interpolation? speed a frequency ? delay time signal
LS176 |1 um/5-fold 120 m/min® >025ps 200 kHz tal <50 ns yes
LS 476 120 m/min 205ps 100 kHz
LS 477 60 m/min 21us 50 kHz
0.5 pm / 10-fold | 120 m/min 100 kHz
60 m/min 50 kHz
30 m/min 25 kHz
LS 623 0.5 ym / none 60 m/min 225ps 100 kHz yes
LS 629
LS 323 0.5 pm / none 120 m/min >1.25ps 100 kHz Ref. pulse no
non-gated
LIM571 |10 pm/256-fold | 600 m/min 205us 1 kHz Ita] 0.1 ps yes

" After 4-fold evaluation
% Please indicate when ordering

3 Mechanical limit

8.3.2 Incremental signals _| HTL with square-wave interface

Examples of
encoders

Incremental signals

Rotary encoders that output HTL square-wave signals feature electronics digitizing the
sinusoidal scanning signals. They provide two 90° (elec.) phase-shifted square-wave pulses
Ua1 and Ua2 and one or more reference pulse UaOwhich is gated with the incremental signals.
A fault detection signal UaS indicates fault conditions such as an interruption of supply lines,
failure of the light source, etc. The integrated electronics also generates the inverse signals of
all square-wave pulse trains (not on ERN/ROD 1x30).

The measuring step results from the spacing between two edges of the signals Ua1 and Ua2
by 1-fold, 2-fold, or 4-fold evaluation.

The subsequent electronics must be designed to detect every edge of the square-wave pulses.
The minimum edge separation a stated in the specifications refers to a measurement at the
output of the given differential input circuit. To avoid counting errors, the subsequent electronics
should be designed such that it can operate with 90% of the edge separation a.

The maximum permissible shaft speed or traversing velocity must never be exceeded.

ERN 130, ERN 430, ERN 1030, ROD 43x, ROD 1030

Two HTL square-wave signals Ual and Ua2 and their inverted signals Ua1 and Ua2
(ERN/ROD 1x30 without Ua1 and Ua2)

Edge separation a

IV

0.45 ps at 300 kHz scanning frequency

8}
\Y

0.8 ps at 160 kHz scanning frequency

[}
(Y]

1.3 ps at 100 kHz scanning frequency
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Reference mark
signal

Fault-detection
signal

Signal data

Connecting cables

One square-wave pulse Ua0 and its inverted pulse Ua0

(ERN/ROD 1x30 without Ua0)

Pulse width

90° elec. (other widths available on request)

Delay time

|td| < 50 ns with gated reference pulse

1 square-wave pulse UaS

Improper function = LOW

Proper function = HIGH

Signal level
with Up = 24V, without cable

Uy > 21V with =l = 20 mA

U < 2.8V with | =20 mA

Permissible load

|IL| < 100 mA

(max. load per output, except UaS

Capacitive load

Cioad < 10 nF with respect to 0 V

Short-circuit stability

Outputs short-circuit proof for 1 minute

max.to

0V and Up (exceptUaS)

Switching times (10 % to 90 %)
with 1 m cable and recommended input
circuit

Rise time t < 200 ns

Fall time t < 200 ns

Shielded HEIDENHAIN cable

PUR [4(2 x 0.14 mm?) +

(4 x 0.5 mm?2)]

Cable length

Max. 300 m (ERN/ROD 1x30 max. 100 m)

Propagation time

6 ns/m

Inkrementalsignale/
Incremental signals

Signalperiode 360° el. /
Signal period 360° elec.

Ugo nacheilend zu Uy

bei Rechtsdrehung
(auf Flansch gesehen)/ 0

Messschritt nach

Ugp lagging Uy U, I

with ccw rotation @

(view onto flange) E
Referenzmarkensignal/  Uap

4fach-Auswertung /

Measuring step after
4-fold luation

I
I [ B .

Storung/
Fault

Ref. mark signal

L

td

Storungssignal/ U.s
Fault detection signal

Die inversen Signale
sind nicht dargestellt /

a1+ Ya2 Uao

Inverse signals Ugq, Ugzp , Ugg

are not shown
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Recommended input circuit of subsequent electronics | HTL

Messgerat / Encoder  Folgeelektronik / Subs. electronics

4.7 kQ

ERN/ROD 1030 Folgeelektronik /
Subs. electronics
D, :n. ........... e
I =<II T 5 : Up
e e e
D> v i s L G
— T T Ua
0 f / i D,
=V Lt L -
| a a Up
L N il ovun
56kQ Uy |1 1 H

Uas

1kQ J_ Uas
10 nF
T

Bei Kabelldngen > 50 m mussen zur Erhéhung der Storsicherheit
die entsprechenden 0 V-Signalleitungen mit 0 V der Folgeelektronik
verbunden werden. / If cables > 50 m are used the 0V signal

lines must be connected to the subsequent electronics to improve
noise immunity.

Cable lengths

Current
consumption

For incremental rotary encoders with HTL signals the maximum permissible cable length
depends on the effective supply voltage and on the operating temperature of the encoder.

The limit on cable length ensures the correct switching times and edge steepness of output

ERN/ROD 43x; ERN 130

ol
o

w
o

N
o

o

Kabellange / Cable length [m] me=—
10

Abtastfrequenz / Scanning frequency [kHz]

Up =30V 300
Up =24V 200
Up =15V

= =— 70°C 100
—_— 100 °C

50

30

20

10

o o o o o o o
- o~ (3] w o Log

ERN/ROD 1x30

!

The current requirement of rotary encoders with HTL output signals depends on the output
frequency and on the length of the cable to the subsequent electronics. The diagrams show
typical curves for push-pull transmission with a 12-pin HEIDENHAIN cable. The maximum

current consumption may be 50 mA higher.

o
!

Up= 24V

200 m

100 m

20m

Current consumption [mA
o & 8 &

Stromaufnahme /
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Scanning frequency [kHz] w=—
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Up= 15V
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<
=
=
9
~3
(0]
EE
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© &
c O
52
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°5 0 : f : :
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Scanning frequency [kHz] w»—
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8.4 Absolute interfaces

[EE—

8.4.1 Serial EnDat
~

=y

EnDat 2.2 and
EnDat 2.1 versions

Note

The PWM 9 can be used to check the incremental signals (see “Incremental signals 1 Vpp”
on page 123).

Via the BNC outputs the code signals can be transmitted to an oscilloscope (only possible in
feed-through mode; system clock is required).

For checking and programming the EnDat interface an IK 215/IK 115 expansion card is
required.

The supply voltage of 5V £ 5 % (extended voltage range: 3.6 V to 5.25V or 14 V) at the
absolute encoder has to be ensured!

The EnDat interface (Encoder Data) of the absolute encoders is a bidirectional interface and
therefore able to output absolute position values as well as to request and update information
stored in the encoder. Thanks to serial data transfer four signal lines are sufficient. The type
of transmission (position values or parameters) is selected by MODE commands that the
subsequent electronics sends to the encoder. The data are transferred in synchronism with the
CLOCK signal prescribed by the subsequent electronics.

The extended EnDat interface version 2.2 is compatible in its communication, command set
(i.e. the available MODE commands) and time conditions with version 2.1, but also offers
significant advantages. For example, it is possible to transfer additional information together
with the position value without having to send a separate request. The interface protocol was
expanded and the time conditions (clock frequency, processing time, recovery time) were
optimized.

EnDat 2.1 and EnDat 2.2 are both available with or without incremental signals. The standard
version of EnDat 2.2. units is without incremental signals, since these units feature a high
internal resolution. To increase the resolution of EnDat 2.1 units, the incremental signals are
evaluated in the subsequent electronics.

EnDat 2.2 (includes EnDat 2.1)

Position values for incremental and absolute encoders

Additional information on the position value

- Diagnosis and test values

- Absolute position values after referencing incremental encoders

- Send and receive parameters

- Commutation

- Acceleration

- Limit position signal

- Temperature of encoder board

- Temperature monitoring of an external temperature sensor (e.g. in motor coil)

EnDat 2.1

Absolute position values

Send and receive parameters
Reset

Test command and test values

Interface Version Clock Name on ID label Power supply
frequency
EnDat 2.1 With incremental signals < 2 MHz EnDat 01 See specifications
Without incremental signals < 2 MHz EnDat 21 of the encoder
EnDat 2.2 With incremental signals < 2 MHz EnDat 02 Extended range
Without incremental signals | < 16 MHz EnDat 22 3.6t05.25Vor14V

Bold: Standard version
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Examples of
encoders

Interface EnDat (serial, bidirectional)

Data transfer

LC/ROC/ECN/ROQ/EQN/ECI/EQL ...

Absolute position values, parameters and additional information

Data input

Differential line receiver according to EIA standard
RS 485 for the signals CLOCK, CLOCK, DATA and
DATA

Data output

Differential line driver according to EIA standard
RS485 for DATA and DATA signals

Signal level Differential voltage output
> 1.7 V with 120 Q load *
(EIA standard RS 485)
* Terminating resistor and receiver input resistor
Code Pure binary code

LC traversing direction

Rising code values with traverse to the right
(ID plate is on the left side!)

ROC direction of rotation

Code values increase with clockwise rotation
(viewed from flange side)

Incremental signals “~~ 1 Vpp device-dependent (see “Incremental signals 1 Vpp" on page 123

Connecting cables

Shielded HEIDENHAIN cable
with incremental signals
without incremental signals

PUR
[(4x0.14 mm?) + 2(4 x 0.14 mm?) + (4 x 0.5 mm?)]
[(4 x 0.14 mm?) + (4 x 0.34 mm?)]

Cable length

Max. 150 m with 90 pF/m distributed capacitance

Propagation time

Max. 10 ns; typ. 6 ns/m
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Recommended input circuit of the subsequent electronics EnDat interface

Code-Signale / . Folge-Elektronik/
Code signals Messgerat/Encoder Subsequent electronics
™~ ] b
IC; = RS 485-Differenz- pATA ] o ;
leitungsempfanger /-treiber — [> Ijzo | | RS-485 | ! |ij CaT [> -
Differential line ? = = T ICy
receiver and driver 0 DATA L L GT Toy
z.B./ e.g. SN 65 LBC 176 LT 485 — 3t 3t
Q P P —A 4 ICy
Cs =330 pF ovl ¥ ¥
Z5=1200Q Up 3t It
== CLOCK | ! i
=< fro | | Asass |
ovl CLOCK | | ! D
A+, B+ i
Ra/2
Incrementalsignale / Cat 1
Incremental signals Ra/2 i
gerateabhangig / = '
device-dependent Uo = = !

Dimensionierungsvorschlag siehe “Inkrementalsignale 1 Vss” /
Dimensioning proposal see “Incremental signals 1 Vpp”

Clock frequency / Without propagation-delay compensation the clock frequency is variable between 100 kHz and

cable length 2 MHz depending on the cable length. Because particularly in the case of large cable lengths and
higher clock frequencies, the signal propagation time takes on magnitudes disturbing to the
unambiguous assignment of data, it can be determined and compensated in a compensation
run. This propagation-delay compensation in the subsequent electronics makes clock
frequencies up to 16 MHz possible for cable lengths up to 100 m (f¢ <8 MHz). The maximum
clock frequency is mainly determined by the cables and connecting elements used. To ensure
proper function at clock frequencies above 2 MHz, use only original ready-made HEIDENHAIN
cables.

‘ 150
100 v
= \
ES ™
E% 50 ‘\
o & \ ~
5 2 \ S
T 2 \ ™~
28 % \
v O
10
300 2000 4000 8000 12000 16000

Taktfrequenz / Clock frequency [kHz] we=—
EnDat 2.1; EnDat 2.2 ohne Laufzeitkompensation / without delay compensation

EnDat 2.2 mit Laufzeitkompensation / with propagation-delay compensation

%’ Note

For further information on EnDat refer to the Internet at www.heidenhain.de!
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Benefits of the
EnDat interface

Versions

Functions

Automatic self-configuration: All information required by the subsequent electronics is
already stored in the encoder.

High system security through alarms and messages for monitoring and diagnosis
High transmission reliability through cyclic redundancy checks
Datum shift for faster commissioning

Other benefits of EnDat 2.2

Uniform interface for all absolute and incremental encoders
Additional information (limit switches, temperature, acceleration)

Quality improvement: Position value calculation in the encoder permits shorter sampling
intervals (25 ps).

Online diagnostics through valuation numbers that indicate the encoder’s current functional
reserves and make it easier to plan machine use

Safety concept for setting up safety-oriented control systems consisting of safe controls and
safe encoders based on the standards DIN EN ISO 13 849-1 and IEC 61 508

Benefits of purely serial transmission specifically for EnDat 2.2 encoders

Cost optimization through simple subsequent electronics with EnDat receiver component
and simple connection technology: Standard connecting element (M12; 8-pin), single-
shielded standard cables and less complex wiring

Minimized transmission times through high clock frequencies up to 16 MHz. Position
values are available in the subsequent electronics after approx. 10 ps.

Support for state-of-the-art machine designs, e.g. direct drive technology

The extended EnDat interface version 2.2 is compatible in its communication, command set and
time conditions with version 2.1, but also offers significant advantages. It makes it possible, for
example, to transfer additional information with the position value without sending a separate
request for it. The interface protocol was expanded and the time conditions (clock frequency,
processing time, recovery time) were optimized.

Ordering designation
Indicated on the ID label and can be read out via parameter

Command set

The command set is the sum of all available MODE commands (see “Selection of transmission
type”). The EnDat 2.2 command set includes the EnDat 2.1 MODE commands. When a MODE
command from the EnDat 2.2 command set is sent to a subsequent electronics that supports
only the EnDat 2.1 command set, the encoder or the subsequent electronics may output error
messages.

Incremental signals

EnDat 2.1 and EnDat 2.2 are both available with or without incremental signals. EnDat 2.2
encoders feature a high internal resolution. It is therefore not necessary to poll the incremental
signals, depending on the control technology used. To increase the resolution of EnDat 2.1 units,
the incremental signals are interpolated and evaluated in the subsequent electronics.

Power supply
Encoders with ordering designations EnDat 02 and EnDat 22 have an extended power supply
range.

The EnDat interface transmits absolute position values or additional physical quantities (only
EnDat 2.2) in an unambiguous time sequence and serves to read from and write to the encoder’s
internal memory. Some functions are available only with EnDat 2.2 MODE commands.

Position values can be transmitted with or without additional information. Additional
information is available via the MRS code (memory range select). Other functions such as
parameter reading and writing can also be called after the memory area and address have been
selected. Through simultaneous transmission with the position value, additional data can also be
requested of axes in the feedback loop, and functions executed with them.

Parameter reading and writing is possible both as a separate function and in connection with
the position value. Parameters can be read or written after the memory area and address are
selected.
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Select transmission
type

Reset functions serve to reset the encoder in the event of a malfunction. Reset is possible
instead of or during position value transmission.

Servicing diagnosis makes it possible to inspect the position value even at standstill. A test
command has the encoder send the required test values.

Transmitted data are identified as either position values, position values with additional
information, or parameters. The type of information to be transmitted is selected by MODE
commands. MODE commands define the content of the transmitted information. Every MODE
command consists of three bits. To ensure reliable transmission, every bit is transmitted
redundantly (inverted or double). The EnDat 2.2 interface can also transfer parameter values in
the additional data together with the position value. This makes the current position values
constantly available for the control loop, even during a parameter request.

Control cycles for transfer of position values

The transmission cycle begins with the first falling clock edge. The encoder saves the measured
values and calculates the position value. After two clock pulses (2T), to select the type of
transmission, the subsequent electronics transmits the MODE command “Encoder transmit
position value” (with/without additional information).

The subsequent electronics continues to transmit clock pulses and observe the data line to
detect the start bit. The start bit starts data transmission from the encoder to the subsequent
electronics. Time tcal is the smallest time duration after which the position value can be read by
the encoder. The subsequent error bits, error 1 and error 2 (only with EnDat 2.2 commands),
are group signals for all monitored functions and serve for failure monitoring.

Beginning with the LSB, the encoder then transmits the absolute position value as a complete
data word. Its length varies depending on which encoder is being used. The number of required
clock pulses for transmission of a position value is saved in the parameters of the encoder
manufacturer. The data transmission of the position value is completed with the Cyclic
Redundancy Check (CRC).

In EnDat 2.2, this is followed by additional information 1 and 2, each also concluded with a CRC.
With the end of the data word, the clock must be set to HIGH.

After 10 to 30 ps or 1.25 to 3.75 ps (with EnDat 2.2, the assignable recovery time tm) the data
line falls back to low. Then data transmission can restart by starting the clock.
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MODE commands

MODE commands

memory area

Encoder send position value with additional data
Encoder transmit position value and receive selection of

Encoder send position value and receive parameter 2)
Encoder send position value and send parameter 2)
Encoder send position value and receive error reset?
Encoder send position value and receive test command?
Encoder receive communication command®

Encoder send position value EnDat 2.1 EnDat 2.2
Selection of memory area
Encoder receive parameters
Encoder send parameters
Encoder receive reset ")
Encoder send test values
Encoder receive test command

) Same reaction as with power interruption

2) Selected additional information is also transmitted

3) Reserved for encoders that do not support the safety system

For EnDat-2.1 and EnDat-2.2 mode commands, absolute encoders show different processing

times for position values tcal (see the brochure Linear Encoders for Numerically Controlled

Machine Tools — Specifications). If the incremental signals are evaluated for axis control, then
the EnDat 2.1 MODE commands should be used. Only in this manner can an active error
message be transmitted synchronously with the currently requested position value. EnDat 2.1
MODE commands should not be used for pure serial position-value transfer for axis control.

Without delay With delay compensation
compensation
Clock frequency f; 100 kHz to 2 MHz 100 kHz to 16 MHz
Calculation
time for t See Specifications
Position value t,. Max. 12 ms
Parameter
Recovery time tm EnDat 2.1: 10 ys — 30 ps
EnDat 2.2: 10 uys —30 ps or 1.25-3.75 ps (fc = 1 MHz)
(parameterizable)
t Max. 500 ns
tgT - 2us—10us
Data delay time tp (0.2 + 0.01 x cable length in m) ps
Pulse width th 0.2us—10ps Pulse width fluctuation
HIGH to LOW max. 10 %
tto | 0.2-50ms/30 ps (for LC)
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EnDat 2.2

transmission of
position values

With EnDat 2.2, position values can be transmitted with or without additional information.

Encoder saves

sesliiar walle Position value without additional information

Subsequent electronics

transmits mode command
tcal i tm iR
CLOCK
P'I_I'I_I'I_I'I_I'I_I'I_I'I_I'IIJ L Mo
ts;.ﬂq
DATA [ ] [ T T T T T T 1 gIslefre[uls] T Ml T T T ]
Mode command | | Position value CRC |

S =start, F1 = error 1, F2 = error 2, L = LSB, M = MSB
Diagram omits propagation-delay compensation

DATA

CLOCK

tst |

Encoder saves
position value

Data package: Position value with two pieces of information

Subsequent electronics

transmits mode

teal

g tm R

i [STEF2IL]

[ Ml T T 1

1 O 2 2 6

Mode command

Position value CRC CRC

[ 1
Additional
information 2

[ 1
Additional
information 1

| CRC |

S = start, F1 = error 1, F2 = error2, L = LSB, M = MSB
Diagram omits propagation-delay compensation

Additional information

With EnDat 2.2, position values can be transmitted with or without additional information. Each
additional information is 30 bits long with LOW as first bit, and ends with a CRC check. The
additional information supported by the respective encoder is saved in the encoder parameters.
The content of the additional information is determined by the MRS code and is transmitted in
the next sampling cycle for additional information. This information is then transmitted with
every sample until a selection of a new memory area changes the content.

30 bits

Additional information _b bits

CRC
cock i LI LI LML LML L L L L [

DATA il | [wanfeuleuw] [ [ T 1T [ ] [ [ 1
Acknowledgment of
additional information 3 bits 3 bits

address or data
data
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EnDat 2.1
transmission of
position values

Additional information
always begins with

The additional information can contain the following data

Status data

Warning - WRN
Reference mark — RM
Parameter request — Busy
Acknowledgment of
additional information

Additional information 1
Diagnosis (valuation
numbers)

Position value 2

Memory parameters
MRS-code acknowledgment
Test values

Encoder temperature
External temperature
sensors

Sensor data

Additional information 2

Commutation

Acceleration

Limit position signals
Operating status error

sources

With EnDat 2.1, the position values can either be transmitted with interrupted clock (analogous
to EnDat 2.2) or with continuous clock.

Interrupted clock

The interrupted clock is intended particularly for time-clocked systems such as closed control
loops. At the end of the data word the clock signal is set to HIGH level. After 10 to 30 ps (tm),
the data line falls back to LOW. Then a new data transmission can begin by starting the clock.

Encoder saves
position value

Subsequent electronics
transmits mode command

teal

CLOCK

2T

M2

iy iyiigiaialy
YA S 00060 00

Mode command

AT O ) T G G G G G

20 21 fon=19n 24 93 22 71 20

| Position value

CRC

Interrupted clock

tm
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Continuous clock

For applications that require fast acquisition of the measured value, the EnDat interface can have
the clock run continuously. Immediately after the last CRC bit has been sent, the DATA line is
switched to HIGH for one clock cycle, and then to LOW. The new position value is saved with
the very next falling edge of the clock and is output in synchronism with the clock signal
immediately after the start bit and alarm bit. Because the MODE command “Encoder transmit
position value” is needed only once before the first data transmission, the continuous-clock
transfer mode reduces the length of the clock-pulse group by 10 periods per position value.

Save new Save new
position value position value

CLOCK

DATA i
CRC | Position value | CRC |

n = 0 to 7; depending on system Continuous clock

Synchronization of the serially transferred code value with the incremental signal
Absolute encoders with EnDat interface can exactly synchronize serially transmitted absolute
position values with incremental values. With the first falling edge (latch signal®) of the CLOCK
signal from the subsequent electronics, the scanning signals of the individual tracks in the
encoder and counter? are frozen, as are the A/D converters for subdividing the sinusoidal
incremental signals in the subsequent electronics.

The code value transmitted over the serial interface unambiguously identifies one incremental
signal period. The position value is absolute within one sinusoidal period of the incremental
signal. The subdivided incremental signal can therefore be appended in the subsequent
electronics to the serially transmitted code value.

After power on and initial transmission of position values, two redundant position values are
available in the subsequent electronics. Since on EnDat encoders exact synchronization of the
serially transferred code value and the incremental signals is ensured irrespective of the cable
length, both values can be compared in the subsequent electronics. This monitoring is possible
even at high shaft speeds thanks to the EnDat interface’s short transmission times of less than
50 ps. This capability is a prerequisite for modern machine design and safety systems.

Measuring system Subsequent electronics T

[
: —=(VISB =
- —
EnDat : Latch signal @ —>7——
[ CLOCK s}
| —= —e
w L [[SBs =
I o
AB:~ —

& @
EnDat | ﬂ_ Counter

I
|
[ H
I : L
= |-& =
2 ! —¥ ]
‘ | | sample _’,7 =1
AB: ~ | & Subdivision N
| e
I
|
|

K]
Comparator

hold @ |

i

LSBs
Parallel
interface
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Parameters and

memory areas

=y

The encoder provides several memory areas for parameters. These can be read from by the
subsequent electronics, and some can be written to by the encoder manufacturer, the OEM,
or even the end user. Certain memory areas can be write-protected.

Note

The parameters, which in most cases are set by the OEM, largely define the function of the
encoder and the EnDat interface. When the encoder is exchanged, it is therefore essential
that its parameter settings are correct. Attempts to configure machines without including
OEM data can result in malfunctions. If there is any doubt as to the correct parameter
settings, the OEM should be consulted.

Parameters of the encoder manufacturer

This write-protected memory area contains all information specific to the encoder, such
as encoder type (linear/angular, singleturn/multiturn, etc.), signal periods, position values per
revolution, transmission format of position values, direction of rotation, maximum speed,
accuracy dependent on shaft speeds, warnings and alarms, ID number and serial number.
This information forms the basis for automatic configuration. A separate memory area
contains the parameters typical for EnDat 2.2, such as status of additional data, temperature,
acceleration, support of diagnostic and error messages.

OEM parameters

In this freely definable memory area, the OEM can store his information, e.g. the “electronic
ID label” of the motor in which the encoder is integrated, indicating the motor model, maximum
current rating, etc.

Operating parameters
This area is available for a datum shift, the configuration of diagnostics and for instructions.
It can be protected against overwriting.

Operating status

This memory area provides detailed alarms or warnings for diagnostic purposes. Here it is also
possible to initialize certain encoder functions, activate write protection for the OEM parameters
and operating parameters memory areas, and to interrogate their status. Once activated, the
write protection can be reversed only by HEIDENHAIN service personnel.

I
| Subsequent
Absolute encoder B i
= ~\_ 1Vss A *)
Incremental |
signals *)
= \_ 1Vgg B ¥)
R £
=N O [=— Up
S 0oV
©
- Absol 2
solute
pos. value i CLOCK
~+— CLOCK
== DATA
= DATA
|
' %) depending
- - ' onencoder
Operating | Operating OEM Parameters of ‘
parameter | state parameter | encoder manufacturer for :
[
EnDat2.1 1 EnDat2.2 :
1
|
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Monitoring and

diagnostic
functions

The EnDat interface enables comprehensive monitoring of the encoder without requiring an
additional transmission line. The alarms and warnings supported by the respective encoder
are saved in the “Parameters of the encoder manufacturer” memory area.

Error message

An error message becomes active if a malfunction of the encoder might result in incorrect
position values. The exact cause of the disturbance is saved in the encoder’s “operating status”
memory. It is also possible to interrogate over the additional information “operating status error
sources.” For this purpose, the EnDat interface outputs the error bits Error 1 and Error 2 (only
with EnDat 2.2 commands). These are group signals for all monitored functions and serve for
failure monitoring. The two error messages are generated independently from each other.

Warning

This collective bit is transmitted in the status data of the additional information. It indicates that
certain tolerance limits of the encoder have been reached or exceeded—such as shaft speed
or the limit of light source intensity compensation through voltage regulation—without implying
that the measured position values are incorrect. This function makes it possible to issue
preventive warnings in order to minimize idle time.

Online diagnostics

Encoders with purely serial interfaces do not provide incremental signals for evaluation of en-
coder function. With EnDat 2.2 encoders, valuation numbers can therefore be read from the
encoder cyclically for diagnostic purposes. The valuation numbers provide the current state of
the encoder and ascertain the encoder’s “functional reserves.” The identical scale for all
HEIDENHAIN encoders allows uniform valuation. This makes it easier to plan machine use and
servicing.

Cyclic redundancy check

To ensure reliability of data transfer, a cyclic redundancy check (CRC) is performed through
the logical processing of the individual bit values of a data word. This 5-bit long CRC concludes
every transmission. The CRC is decoded in the receiver electronics and compared with the data
word. This largely eliminates errors caused by disturbances during data transfer.

8.4.2 Synchronous serial SSI

Examples of

=y

Note

The PWM 9 can be used to check the incremental signals (see “Incremental signals 1 Vpp”
on page 123).

Via the BNC outputs the code signals can be transmitted to an oscilloscope (only possible in
feed-through mode; system clock is required).

For checking and programming the EnDat interface, an IK 215 expansion card is required.
The supply voltage of 5V £ 5% at the encoder has to be ensured!

ROC 410, ROC 412, ROC 413, ROQ 424, ROQ 425,

encoders ECN 113, ECN 413, EQN 425

Interface Serial SSI
The absolute position value, beginning with the Most Significant Bit (MSB first), is transferred in
synchronism with a CLOCK signal transmitted by the control.
The SSI standard data word length for singleturn encoders is 13 bits, and for multiturn encoders
25 bits.
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Code signals

Data input

Differential line receiver according to EIA standard
RS-485 for the CLOCK and CLOCK signals

Data output

Differential line driver according to EIA standard RS-
485
for the DATA and DATA signals

Signal level Differential voltage output
> 1.7 V with 120 Q load*
(EIA standard RS 485)
* Terminating resistor and receiver input resistor
Code Gray code

Direction of rotation

Code values increase with clockwise rotation
(viewed from flange side)

Incremental signals o 1 Vpp (see “Incremental signals 1 Vpp" on page 123

In addition to serial data transfer, the listed absolute rotary encoders output sinusoidal
incremental signals with signal levels of 1 Vpp.

Connecting cables

Shielded HEIDENHAIN cable

PUR
[(4x0.14 mm?) + 2(4 x 0.14 mm?) + (4 x 0.5 mm?)]

Cable length

Max. 150 m with 90 pF/m distributed capacitance

Propagation time

6 ns/m

Recommended input circuit of the subsequent electronics SSl interface

Dimensioning
Zy=120

IC, = Differential line receiver and driver, e.g. SN 65 LBC 176 LT 485

Code-Signale /

Messgerat / Encoder

Folgeelektronik /
Subsequent electronics

Code signals

Zy=120Q
R3 = 100 Q? T
Ry = 1kQ?

C3 =330 pF (zur Verbesserung

I
1

der Storfestigkeit) /
(serves to improve noise immunity)

Inkrementalsignale /
Incremental signals

Y bei Spannungsversorgung
10 bis 30 V nicht vorhanden /
not available with 10 to 30 V
supply voltage

2 gerateabhangig /
depending on device
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Permissible clock frequency with respect to cable lengths

Cable length Clock pulse period Clock frequency
50 m Tus—10pus 1000 kHz — 100 kHz
100 m 3.3pus—-10us approx. 300 kHz — 100 kHz

8.4.3 Synchronous serial SSI programmable

=y

Interface

Position values

Scaling

Offset/preset

Examples of
encoders

Note

The PWM 9 can be used to check the incremental signals (see “Incremental signals 1 Vpp”
on page 123).

Via the BNC outputs the code signals can be transmitted to an oscilloscope (only possible in
feed-through mode; system clock is required).

Programmable SSI rotary encoders can be examined with the IK 215, PWM 20, and

PWM 21. Special programming adapters and software are required for programming.

The absolute position value, beginning with the most significant bit, is transferred over the
data lines (DATA) in synchronism with a CLOCK signal from the control. A number of parameters
and functions can be programmed with the enclosed programming software.

In addition to the absolute position values the sinusoidal incremental signals with 1 Vpp level
are output. (Signal description: see “Synchronous serial SSI” on page 144.)

The fault detection signal indicates fault conditions such as an interruption in the supply lines,
failure of the light source, etc.

Programmable functions and parameters

The encoders are programmed with HEIDENHAIN software on a personal computer. The
software can also be used to check the parameter settings. Some functions that have no
influence on the interface configuration can also be activated by hardware via the connector.

Output format of position values in Gray code or pure binary code

Direction of rotation for increasing position values (also configurable via the connector)
Data format synchronous-serial right-aligned or 25-bit fir tree format (SSI)

Singleturn resolution up to 8192 absolute positions per revolution, e.g. for adaptation to
any screw pitch

Multiturn resolution up to 4096 distinguishable revolutions, e.g. for adaptation to the ball-
screw length

Factor for reducing the singleturn resolution
Unit-distance integral reduction of singleturn or multiturn positions

Offset and preset values for zeroing and compensation
Setting the preset value defined by software through the connector

For further information refer to http://www.heidenhain.de on the Internet.

ROQ 425 programmable
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Code signals

Incremental signals

Fault detection
signal UaS

Programming
inputs

Interfaces Serial in the SSI (fir tree) or synchronous-serial right-
aligned (programmable) data formats
Data input Differential line receiver according to EIA standard

RS 485 for the signals CLOCK, CLOCK, DATA and
DATA

Data output

Differential line driver according to EIA standard
RS-485 for the DATA and DATA signals

Signal level Differential voltage output
> 2 V (EIA standard RS-485)
Code Gray code or binary code (programmable)

Direction of rotation

Increasing code values with clockwise or
counterclockwise rotation, viewed from flange side
(programmable)

“~~ 1 Vpp (see “Incremental signals 1 Vpp" on page 123

One square-wave pulse UaS (HTL)

Malfunction = LOW
Proper function = HIGH

Direction of rotation and reset

Inactive LOW < 0.25 x Up or input open
Active HIGH > 0.6 x Up
Switching time tmin > 1 ms
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Connecting cables

Shielded HEIDENHAIN cable

PUR
(4 x 0.14 mm?) + 2(4 x 0.14 mm?) + (4 x 0.5 mm?)]

Cable length

Max. 150 m with 90 pF/m distributed capacitance

Propagation time

6 ns/m

Recommended input circuit of subsequent electronics

Code-Signale / Code signals

ICq =

RS1»485 Differenzleitungs-
empfanger und -treiber /
Differential line receiver

and driver

Zo=120Q

Cg = 330 pF (zur Verbesserung

der Storfestigkeit) /

(serves to improve noise immunity)

Inkrementalsignale /
Incremental signals

" bei Spannungsversorgung
10 bis 30 V nicht vorhanden /
not available with 10 to 30 V
supply voltage

Storungssignal /
Fault detection signal

Programmier-
Schnittstelle /
Programming
interface

Programmierung
uiber Steckverbinder /
Programming via
connectors

Messgerat / Encoder Folgeelektronik /

Subsequent electronics

. Dzn | iiRs4ss ii| oot |[D>—
T ' IC

o DATA i : G Lov

- 5 |

Up o 5

— CLOCK o :

! fo | e | ot <
Al i Cak ICq

0 CLOCK o ! 91

< Drehrichtung
QDirection of | T T ‘ Q 3.9kQ

rotation
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Control cycle for complete data format

In the quiescent state clock and data lines are on high level. The current position value is stored
on the first falling edge of the clock. Data transfer begins with the first rising clock edge.

After transmission of a complete data word, the data line remains at low level, until the rotary
encoder is ready for a new measured value latch (t2). If another data output request (CLOCK) is
received within this time, the same data will be output once again.

If data output is interrupted (CLOCK = high for t > 12) a new measured value is saved with the
next falling edge. With the next rising clock edge the subsequent electronics adopts the data.

n-T
T =1 bis 10 us
tog) Siehe Technische Kennwerte tcal ‘ T ‘
t1 < 0,4 ps (ohne Kabel) o
ty = 14 bis 17 ys CLOCK __]
n = Datenwortldnge 0
2
T=1to 10 us
tcal S€€ Specifications DATA o
t; < 0.4 us (without cable) D022 X\ S
ty=141t0 17 s t MSB " LSB
n = Data word length ——
CLOCK und DATA nicht dargestellt
CLOCK and DATA not depicted
Data word length n
ROC 413 ROC 412 ROC 410 ROQ 424 ROQ 425
ECN 113 EQN 425
ECN 413
13 bits 13 bits 13 bits 25 bits 25 bits

Permissible clock frequency with respect to cable lengths

‘ 100
—
EE 50
— 5

(0]

=
< = 20
83
IE 10

100 300

500

700 1000

Taktfrequenz / Clock frequency [kHz] me—
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9 Pin layouts

9.1 Interface boards

11 pApp
9-pol. HEIDENHAIN-Flanschdose IN
9-pin HEIDENHAIN flange socket IE
1 2 5 6 7 8 3 4 9
1 12 o 5V oV oV
+ - + - + - up UN Innenschirm
Internal shield

ouT
9-pol. HEIDENHAIN-Flanschdose
9-pin HEIDENHAIN flange socket El
1 2 5 6 7 8 3 4 9
I1 12 o 5V ov frei
free
+ — + — + — up UN

1Vpp

12-pol. HEIDENHAIN-Flanschdose
12-pin HEIDENHAIN flange socket

5 6 8 1 3 4 12 10 2 11 9 7
A B R 5V ov 5V ov frei frei
free free
+ - + - + - Up UN Sensor | Sensor

Except for the PWM 9 MODE: MEASURE U/l the sensor lines are connected to the encoder
supply lines.
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TTL

12-pol. HEIDENHAIN-Flanschdose IN ouT
12-pin HEIDENHAIN flange socket IE E
1 2 3 4 5 6 7 8 9 10 11 12
+5V Ua0 u Ua1l U_ U Ua2 | Gehause oV oV +5V
Ua2 Sensor a0 al as Chassis UN Sensor up
Except for the PWM 9 MODE: MEASURE U/I the sensor lines are connected to the encoder
supply lines.
HTL
12-pol. HEIDENHAIN-Flanschdose IN ouT
12-pin HEIDENHAIN flange socket IE IE
1 2 3 4 5 6 7 8 9 10 11 12
Ua2 | 10-30V Ua0 | Ugo | Yal | Ua1 | Uas | Ya2 Gehause ov ov 10-30 V
Sensor Chassis UN Sensor Up

Except for the PWM 9 MODE: MEASURE U/I the sensor lines are connected to the encoder
supply lines.

Absolute/1 Vpp

17-pol. HEIDENHAIN-Flanschdose
17-pin HEIDENHAIN flange socket

%’ Note

The PIN layout of this interface board depends on the encoder connected and on the soft-

key settings.
See "EnDat 2.1"” on page 153, “SSI serial interface” on page 154, “Serial interface SSI

programmable” on page 154, “Motor encoders and absolute encoders” on page 160

9.2 Power supply connector (female)

8-polige Stromversorgungs-Buchse DC-IN
8-pin power supply socket DC-IN

10-30V
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9.3 EnDat 2.1

17-pol. HEIDENHAIN- 12-pol. Platinenstecker
Kupplung oder -Fl. hd 12-pin PCB connector
17-pin HEIDENHAIN coupling TOP
or flange socket E
123456
Spannungsversorgung Inkrementalsignale absolute Positionswerte
Power supply Incremental signals Absolute position values
E 7 1 10 4 1 15 16 12 13 14 17 8 9
E 1b 6a 4b 3a / 2a 5b 4a 3b 6b 1a 2b 5a
Up Sensor ov Sensor | Innen- A+ A- B+ B- DATA+ | DATA- | CLOCK | CLOCK-
Up1) 0V 1) | schirm
—f—e — e Inside
shield
braun/gran blau weilifgrin | weild ! grun/schwarz | gelb/schwarz | blau/schwarz | rot/schwarz | grau rosa | violett gelb
=€ brown/green | blue | white/green| white green/black | yellow/black blue/black red/black grey pink viglet vellow

sonstige Signale
other signals

5 6

m| [

T+2 T- 2

braun 2) weifs 2)

=€ | bHown white

External shield lies on housing

Up = Voltage supply

T = Temperature

Sensor: The sensor line is connected internally to the respective power supply.
Vacant pins or wires must not be used!

D Not assigned if a power of 7 to 10 V is supplied via adapter inside the motor housing
2) Only for cables inside the motor housing

15-pol. Sub-D-Stecker, Stift 15-pol. Sub-D-Stecker, Buchse
fur IK 215, PWM 20, PWM 21 1 E fir HEIDENHAIN-Steuerungen und 1K 220
15-pin D-sub connector, male 15-pin D-sub connector, female,
for IK 215, PWM 20, PWM 21 for HEIDENHAIN controls and IK 220
Spannungsversorgung Inkrementalsignale absolute Positionswerte
Power supply Incremental signals Absolute position values
H 4 12 2 10 6 1 9 3 1 5 13 8 15
E 1 9 2 1 13 3 4 6 7 5 8 14 15
Up Sensor ov Sensor | Innen- A+ A- B+ B- DATA+ | DATA- | CLOCK+ | CLOCK-
Up oV schirm
— | . —_—y Internall
shield
braun/grin blau weilbfgrin weill / grun/schwarz | gelbfschwarz | blaufschwarz | rot/schwarz grau rosa violett gelb
=€ brown/green blue white/green | white green/black | yellowblack | biue/black red/black grey pink violet yellow

External shield lies on housing

Up = Voltage supply

Sensor: The sensor line is connected internally to the respective power supply.
Vacant pins or wires must not be used!

HEIDENHAIN PWM 9 User's Manual 153



9.4 SSl serial interface

17-pol. HEIDENHAIN-Kupplung

17-pin HEIDENHAIN coupling
Spannungsversorgung EN 50178 Inkrementalsignale absolute Positionswerte
Fower supply EN 50178 Incremental signals Absolute position values
E 7 1 10 4 1 15 16 12 13 14 17 8 9
Up Sensor Uy Sensor | Innen- A+ A- B+ B- DATA+ |DATA- | CLOCK+ | CLOCK-
Up oy ov schirm
e e ] I
shield
braun/griin blau weilb/griin weild / grinfschwarz | gelb/schwarz | blau/schwarz | rot/schwarz |  grau rosa violatt gelb
ﬁ brown/green biue whitedgreen white greenyblack | yeliowyblack biueblack red/black grey pirk violet yellow

External shield lies on housing

Up = Voltage supply

Sensor: The sensor line is connected internally to the respective power supply.
Vacant pins or wires must not be used!

9.5 Serial interface SSI programmable

17-pol. HEIDENHAIN-Flanschdose
17-pin HEIDENHAIN flange socket
Spannungsversorgung Inkrementalsignale absolute Positionswerte
Power supply Incremental signals Absolute position values
EN 50178
a 7 10 n 15 16 12 13 14 17 8 9
Up Uy Innen- A+ A— B+ B- DATA+ | DATA- | CLOCK+ | CLOCK-
10-30V ov schirm
Internall
shield
braunfgriin | weild/grin ! ariin/schwarz | gelbyschwarz | blau/schwarz | rot/schwarz grau rosa violett gelb
=é brown/green | white/green green/black | yellow/black blue/black red/black grey pink violet yellow

sonstige Signale

E 1 4 3 2 5 [

RxD TxD UaS Drehrichtung Preset Preset
Rotational 1 2
direction
blau weil rot schwarz grin braun
=€ blue white red black green brown

External shield lies on housing
Up = Voltage supply
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9.6 Standard HEIDENHAIN cables

11 pApp

9-pol. HEIDENHAIN-Stecker
9-pin HEIDENHAIN connector

9-pol. Flanschdose
9-pin flange socket

1 2 3 4 5 6 7 8 9 Gehéuse
Housing
I1 I1 5V ov I> Io lo lo Innenschirm AuRenschirm
Up UN Internal shield External shield
+ - + - + -
grin gelb braun weifd blau rot grau rosa weild/braun
green yellow brown white blue red grey pink white/brown
9-pol. Sub-D-Stecker
fur HEIDENHAIN PC-Zahlerkarte IK 121A
9-pin D-sub-connector T 5 3 4 &
for HEIDENHAIN IK 121A counter card ‘et s "
1 2 3 4 5 8 9 Gehéuse
Housing
I1 ov Io Innenschirm lo I1 5V I> lo AuRenschirm
UN Internal shield Up External shield
- - - + + +
gelb weild rot weifd/braun rosa grin braun blau grau
yellow white red white/brown pink green brown blue grey
15-pol. Sub-D-Stecker
fuir HEIDENHAIN-Bahnsteuerung TNC 410, TNC 426, TNC 430
15-pin D-sub-connector
for HEIDENHAIN contouring control TNC 410, TNC 426, TNC 430 T 234506 78
g p2IEWE
1 2 3 4 5,8,9, 11, 6 7 10 12 13 Gehéause
14,15 Housing
5V ov 11 I1 ] Io lo lo Innenschirm AuBenschirm
Up UN Internal shield | External shield
+ _ + — + —
braun weifd grun gelb frei blau rot grau rosa weil3/braun
brown white green yellow free blue red grey pink white/brown
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TTL

12-pol. HEIDENHAIN-Kupplung 12-pol. HEIDENHAIN-Stecker 15-pol. Sub-D-Stecker (Stift) an LIF 171
12-pin HEIDENHAIN coupling 12-pin HEIDENHAIN connector 15pin D-sub connector (male) on LIF 171

7 / Gehéuse
Housing
13 15 Aulen-
schirm
External
shield
Ual — Ua2 — Ua0 — 5v ov 5v ov frei  [— 1)
Ual va2 Ua0 Up UN Sensor | Sensor | free [uUaS
braun | grun grau rosa rot schwarz | braun/ | weil3/ blau weifd / violett gelb
brown | green | grey pink red black griin grin blue white violet | yellow
brown/ | white/
green | green
IEC742 EN 50178

The sensor line is internally connected to the power supply line. External shield lies on housing.
VTTL/11 pApp switchover

1 Vpp
12-pol. HEIDENHAIN- 12-pol.
Flanschdose oder - HEIDENHAIN-Stecker
Kupplung 12-pin HEIDENHAIN-
12-pin HEIDENHAIN- connector
flange socket or
coupling
1 2 3 4 5 6 7 8 9 10 11 12 / Gehause
Housing
B 5V R R A A / B frei ov ov 5V frei Auf3en-
Sensor free UN Sensor Up free schirm
External
shield
- + - + - +
rosa blau rot schwarz | braun grin | violett | grau / weif3/ wei3 | braun/ gelb
pink blue red black brown | green | violet grey gran white grin yellow
white/ brown/
green green
The sensor line is internally connected to the power supply line. External shield lies on housing.
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1Vpp

15-poliger Sub-D-Stecker (Buchse)

fur HEIDENHAIN-Bahnsteuerung TNC 410, TNC 426, TNC 430
15-poliger Sub-D-Stecker (Stift)

fir HEIDENHAIN-PC-Zahlerkarte IK 121V

15-pin D-sub connector (female)

for HEIDENHAIN contouring controls TNC 410, TNC 426, TNC 430
15-pin D-sub connector (male)

for HEIDENHAIN IK 121 V Counter Card for PCs

3 4 6 7 10 12 1 2 9 11 5/8/ 14 / Gehause
> i 13/15 Housing
1 9 3 11 14 7 4 2 12 10 5/6/ 13 / AufRen-
8/15 schirm
External
shield
A B R 5V ov 5V ov frei frei / nicht frei
Up UN Sensor | Sensor free belegen free
free/do not
use
+ - + - + -
braun grin | grau | rosa rot | schwarz | braun/ weild/ blau weild / violett gelb
brown | green | grey | pink red black gran grin blue white violet yellow
brown/ | white/
green green
HTL
12-pol. HEIDENHAIN-
Flanschdose oder -Kupplung
12-pin HEIDENHAIN
flange socket or coupling
1 2 3 4 5 6 7 8 9 10 11 12 / Gehause
Housing
— 10- 30V| Ua0 — Ual — — Ua2 frei ov ov 10- 30V| frei AuBen-
Va2 Sensor Ua0 Ual Uas free (Un) | Sensor| (Up) free schirm
External
shield
rosa blau rot schwarz | braun grin violett | grau / weil3/ weify braun/ gelb
pink blue red black | brown | green violet | gray grin white grin yellow
white/ brown/
green green

The sensor line is internally connected to the power supply line. External shield lies on housing.
ROD 1030/ERN 1030 without inverted signals Ua1, Ua2 and Ua0

TTL **

12-pol. Flanschdose
(Typ Binder)

12-pin flange socket
(model: Binder)

12-pol. Stecker
(gerade oder abgewinkelt)
(Typ Binder)
12-pin connector
(straight or offset)
(model: Binder)

A B C D E F G H J K L M / Gehause
Housing
— 5V * Ua0 — Ual — — Ua2 frei ov ov 5v frei AuBen-
Ua2 | sensor Uao Ual UaS free | (UN) | Sensor | (Up) free schirm
External
shield
rosa blau rot schwarz | braun grin violett grau / weil3/ wei3 | braun/ | gelb
pink blue red black | brown | green | violet grey grin white grin | yellow
white/ brown/
green green

The sensor line is internally connected to the power supply line. External shield on lies on

housing.

* Power supply of ERN 460: 10 — 30 V. ** Adapter cable on request.
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HTL

12-pol. Flanschdose 12-pol. Stecker
(Typ Binder) (gerade oder abgewinkelt)
12-pin flange socket (Typ Binder)
(model: Binder) 12-pin connector
(straight or offset)
(model: Binder)
A B C D E F G H J K L M / Gehéause
Housing
— | 10-30V | Ua0 — Ual — — Ua2 frei ov ov 10-30V | frei Aulen-
Ua2 | Sensor Uao Ual UaS free | (UNn) | Sensor | (Up) free schirm
External
shield
rosa blau rot schwarz | braun grin | violett | grau / weil3/ | weil’ braun/ | gelb
pink blue red black | brown | green | violet grey grin white grin | yellow
white/ brown/
green green

The sensor line is internally connected to the power supply line. External shield lies on housing.

1Vpp
12-pol. Flanschdose 12-pol. Stecker
(Typ Binder) (gerade oder abgewinkelt)
) (Typ Binder)
12-pin flange socket
(model: Binder) 12-pin connector
(straight or offset)
(model: Binder)
A B C D E F G H J K L M / Gehéuse
Housing
B 5V R R A A frei B frei ov ov 5V frei Aulen-
Sensor free free (UN) | Sensor | (Up) free schirm
External
shield
- + - + - +
rosa blau rot schwarz | braun grin | violett | grau / weil3/ | weil3 | braun/ [ gelb
pink blue red black | brown | green | violet grey grin white grin | yellow
white/ brown/
green green

The sensor line is internally connected to the power supply line. External shield lies on housing.

EXE output signals TTL

EXE 604C
15-pol. Sub-D-Stecker
(Farbangaben gelten fir HEIDENHAIN-Kabel)

EXE 604C
15-pin D-Sub connector
(colors apply for HEIDENHAIN cable)

1 2 3 4 5 6 7 8 9 10 11 12
Ual Ual Ua2 Ua2 5V Ua0 Ua0 Uas 5V ov frei ov
Sensor Up Sensor free UN
braun grun grau rosa blau rot schwarz | violett | braun/ weifd / weild/
brown green grey pink blue red black violet grin white grin
brown/ white/
green green

The sensor line is internally connected to the power supply line. External shield lies on housing.
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EXE 605S: 12-pol. Kupplung (Souriau)
EXE 604C: 12-pol. Stecker (Souriau)
(Farbangaben gelten fur HEIDENHAIN-Kabel)

EXE 605S: 12-pin coupling (Souriau)
EXE 604C: 12-pin connector (Souriau)
(colors apply for HEIDENHAIN cables)

1 2 3 4 5 6 7 8 9 10 11 12
Ual — Ua2 — 5V Ua0 — — 5v ov Schirm ov
Ual UaZ2 | sensor Ua0 UaS Up | Sensor | Shield UN
braun grin grau rosa blau rot schwarz | violett | braun/ weil3 / weild/
brown | green grey pink blue red black violet grin white grin
brown/ white/
green green
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9.7 Motor encoders and absolute encoders

1 Vpp encoder with Zn/Z1 track

17-pol. HEIDENHAIN-Flanschdose
17-pin HEIDENHAIN flange socket Platinenstecker TOP
am Messgerat:
PCB connector E|
on encoder:
El 15 16 12 7 10 1 4
B 6b 2a 3b 5a 4b 4a 1b 5b 7a 3a
A B R 5V oV 5V oV
" — n — T — up UN Sensor | Sensor
— grin/ | gelb/ blau / rot/ rot schwarz | braun/ | weil3 / blau weiR
schwarz | schwarz | schwarz | schwarz red black grin grin blue white
green/ | yellow/ | blue/ red/ brown/ | white/
black black black black green | green
[.;I 11 14 17 9 8 5 6
B - 7b la 2b 6a - -
Innen- C D Temperatur
Schirm Temperature
Internal + _ T _ + _
shield
—€ ) grau rosa gelb violett grun braun
grey pink yellow | violet green | brown

1 Vpp encoder (ERM/ERA) with 1 Vpp interface

17-pol. Flanschdose
17-pin flange socket
=l 7 15 1 2 11 12 3 13
oV oV +V +V
UN Sensor up Sensor A+ A- B+ B- R+ R-
——€ | weil3/ . braun / grin/ gelb/ blau / rot /
griin weifd griin blau | schwarz | schwarz | schwarz | schwarz rot schwarz
white/ white | prowny blue green/ | yellow/ | blue/ red/ red black
green green black black black black
= 8 9 4 5 6 14 17
Temp.+ | Temp.- frei frei frei frei frei
free free free free free
———€ | braun weifld braun grun grau rosa gelb
brown white brown green grey pink yellow

The sensor line is internally connected to the power supply line. External shield lies on housing.
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1 Vpp encoder with EnDat or SSl interface

17-pol. HEIDENHAIN-Flanschdose
17-pin HEIDENHAIN flange socket Platinenstecker TOP
am Messgerat: — @ e b
PCB connector EI e @
on encoder: 12345
EI 15 16 12 8 9 7 10
EI 2a 5b 4a 3b 6b la 2b 5a 1b 4b
A B - 5V oV
n Z ¥ _ DATA | DATA | CLOCK | CLOCK | yUp UN
¢| ortin/ | gelb/ | blau/ rot/ grau rosa | violett | gelb | Praun/ | weils/
schwarz | schwarz | schwarz | schwarz | - grey pink violet | yellow | 9run grin
green/ | yellow/ | blue/ red/ brown/ | white/
black black black black green | green
EI 11 1 4 3 2 5 6
EI - 6a 3a - - - -

Innen- 5V ovVv

Schirm | Sensor | Sensor frei frei frei frei
Internal free free free free
shield
— - blau weild rot schwarz | grin braun
blue white red black green | brown

1 Vpp encoder with programmable SSI interface (SSI 09 or SSI 10)

17-pol. HEIDENHAIN-Flanschdose
17-pin HEIDENHAIN flange socket
= 15 16 12 ’ 13 8 9 7 10
A B -
10-30v | OV
T _ T _ DATA DATA | CLOCK | CLOCK up UN
— grin/ | gelb/ blau / rot / grau rosa violett gelb bragn/ We?_B/
schwarz | schwarz | schwarz | schwarz | - grey pink violet | yellow | 9rin grin
green/ | yellow/ | blue/ red/ brown/ | white/
black black black black green | green
EI 11 1 4 3 2 5 6
Innen- S Dreh-
Schirm | RxD TxD Uas? richtung Presetl | Preset2
Internal Rotational
shield direction
—€ - blau weif3 rot schwarz grun braun
blue white red black green brown

1) Encoder error signal; displayed by the PWM 9 as UaS2 (see also 1 Vpp encoders with
prog. SSl interface)
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9.8

Adapter cable 17-pin/25-pin; PWM to subsequent electronics (Mot.Enc.1 Vpp)

Adapterkabel ID 289440-xx
Adapter cable ID 289440-xx

Mot.Enc.

Mot.Enc.

EE

o)

Connector housing

External shield

External shield

Signal Farbe I Z3:c:ge1¢egon0e0
Color & 104 105 106 107 108 109 %O %1 202 %3 %4 %5 ]
Stecker 17-pol. Buchse Sub-D-Stecker 25-pol. Buchse
17-pin female connector 25-pin D-sub connector (female)
PIN 1 A+ grin/schwarz PIN 3
green/black
PIN 2 A- gelb/schwarz PIN 4
yellow/black
PIN 3 R+ rot / red PIN 17
PIN 4 D- rosa / pink PIN 22
PIN 5 C+ grun / green PIN 19
PIN 6 C- braun / brown PIN 20
PIN 7 oV (Un) weil3/griin PIN 2
white/green
PIN 8 Temp+ gelb / yellow PIN 13
PIN 9 Temp- violett / violet PIN 25
PIN 10 +V (Up) braun/griin PIN 1
brown/green
PIN 11 B+ blau/schwarz PIN 6
blue/black
PIN 12 B- rot/schwarz PIN 7
red/black
PIN 13 R - schwarz /black PIN 18
PIN 14 D+ grau / gray PIN 21
PIN 15 0V Sensor weil3 / white PIN 16
PIN 16 +5 V Sensor blau / blue PIN 14
PIN 17 Innenschirm (0 V) Innenschirm PIN 8
Internal shield (0 V) Internal shield
- frei / free - PIN 5
- frei / free - PIN 9
- frei / free - PIN 10
- frei / free - PIN 11
- frei / free - PIN 12
- frei / free - PIN 15
- frei / free - PIN 23
- frei / free - PIN 24
Steckergehause AuRenschirm AuRenschirm Steckergehause

Connector housing

=y

Note

This adapter cable can only be used with the adapter Zn/Z1 ID 349312-01/02 at the
1 Vpp absolute interface board ID 312186-xx.

162

9 Pin layouts



9.9 Round adapter, 9-pin/15-pin D-sub connector (Pos.Enc./Pos.Enc) (11 pApp)

Adapter ID 294894-02
Adapter ID 294894-02

Pos.Enc. Pos.Enc.

Signal

Stecker 9-pol.
9-pin connector

Sub-D-Stecker 15-pol.
15-pin D-sub connector

PIN 1 I+ PIN 3
PIN 2 Iq - PIN 4
PIN 3 5V PIN 1
Up
PIN 4 ov PIN 2
Uy
PIN 5 2 + PIN 6
PIN 6 Iy - PIN 7
PIN 7 lg + PIN 10
PIN 8 I - PIN 12
PIN 9 Innenschirm / PIN 5
Internal shield
Gehause AufRenschirm Gehause
Housing External shield Housing
PIN 8, 9, 11, 13, 14, 15
frei / free

nicht belegt / not used
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9.10 Connecting cable 1 Vpp/TTL/HTL, 12-pin/12-pin for PWM OUT

Verbindungskabel ID 298399-xx
Connecting cable ID 298399-xx

= =

Signal 1 Vss Signal TTL Signal HTL Farbe
Signal 1 Vpp Color
Stecker 12-pol. Stift Stecker 12-pol. Buchse
12-pin connector (male) 12-pin female connector
PIN 1 B- -Ua2 -Ua2 rosa / pink PIN 1
PIN 2 +V Sensor +V Sensor Sensor Up blau / blue PIN 2
PIN 3 R+ +Ua0 +Ua0 rot / red PIN 3
PIN 4 R- -Ua0 -Ua0 schwarz / black PIN 4
PIN 5 A+ +Ual +Ual braun / brown PIN 5
PIN 6 A- -Ual -Ual grin / green PIN 6
PIN 7 - Uas - UaS - Uas violett / violet PIN 7
PIN 8 B+ +Ua2 +Ua2 grau / grey PIN 8
PIN 9 frei / free PWT- frei / free gelb / yellow PIN 9
Testimpuls
PWT test pulse
PIN 10 ov ov ov weild/grin PIN 10
Un Un white/green
PIN 11 0V Sensor 0V Sensor 0V Sensor weil3 / white PIN 11
PIN 12 +V +V Up braun/griin PIN 12
Up Up brown/green
Gehause AuBenschirm / Schirm Schirm Schirm / Gehéause
Housing External shield Shield Shield Shield Housing
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9.11 Connecting cable 1 Vpp 12-pin/12-pin for PWM IN

Verbindungskabel ID 298400-xx
Connecting cable ID 298400-xx

m—
Farbe Signal 1 Vss
Color Signal 1 Vpp
Stecker 12-pol. Stift/
Kupplung 12-pol. Buchse
12-pin male connector/
12-pin female coupling
PIN 1 rosa / pink B-
PIN 2 blau / blue + V Sensor
PIN 3 rot / red R+
PIN 4 schwarz / black R-
PIN 5 braun / brown A+
PIN 6 grin / green A-
PIN 7 gelb / yellow frei / free
PIN 8 grau / grey B+
PIN 9 violett / violet frei / free
PIN 10 weild/griin oV
white/green Un
PIN 11 weild / white 0V Sensor
PIN 12 braun/grin +V
brown/green Up
Gehéause Schirm
Housing Shield
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9.12 Connecting cable TTL/HTL 12-pin/12-pin for PWM IN

Verbindungskabel ID 298400-xx
Connecting cable ID 298400-xx

| ———— (|
Farbe Signal TTL/HTL
Color
Stecker 12-pol. Stift/
Kupplung 12-pol. Buchse
12-pin male connector/
12-pin female coupling
PIN 1 rosa / pink -Ua2
PIN 2 blau / blue Sensor Up
PIN 3 rot/ red +Ua0
PIN 4 schwarz / black -Ua0
PIN 5 braun / brown +Ual
PIN 6 grin / green -Ual
PIN 7 violett / violet - UaS
PIN 8 grau / grey +Ua2
PIN 9 gelb / yellow frei / free
PIN 10 weil3/grin ov
white/green
PIN 11 weil3 / white Sensor 0 V
PIN 12 braun/griin Up
brown/green
Gehéause Schirm
Housing Shield
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9.13 Connecting cable 1 Vpp 12-pin/12-pin for PWM OUT

Verbindungskabel ID 298401-xx
Connecting cable ID 298401-xx

—=|
Farbe Signal 1 Vss
Color Signal 1 Vpp
Stecker 12-pol. Buchse/
Kupplung 12-pol. Stift
12-pin female connector/
12-pin male coupling
PIN 1 rosa / pink B-
PIN 2 blau / blue + V Sensor
PIN 3 rot/red R+
PIN 4 schwarz / black R-
PIN 5 braun / brown A+
PIN 6 grun / green A-
PIN 7 gelb / yellow frei / free
PIN 8 grau / grey B+
PIN 9 violett / violet frei / free
PIN 10 weif3/griin ov
white/green Un
PIN 11 weil3 / white 0V Sensor
PIN 12 braun/griin +V
brown/green Up
Gehdause Schirm
Housing Shield

HEIDENHAIN PWM 9 User's Manual

167



9.14 Connecting cable TTL/HTL 12-pin/12-pin for PWM OUT

Verbindungskabel ID 298401-xx
Connecting cable ID 298401-xx

p= (==

Farbe Signal TTL/HTL
Color
Stecker 12-pol. Buchse/
Kupplung 12-pol. Stift
12-pin female connector/
12-pin male coupling
PIN 1 rosa / pink -Ua2
PIN 2 blau / blue Sensor Up
PIN 3 rot / red +Ua0
PIN 4 schwarz / black -Ua0
PIN 5 braun / brown +Ual
PIN 6 griin / green -Ual
PIN 7 violett / violet - UaS
PIN 8 grau / grey +Ua2
PIN 9 gelb / yellow frei / free
PIN 10 weil3/grin oV
white/green
PIN 11 weil3 / white Sensor 0 V
PIN 12 braun/grin Up
brown/green
Gehduse Schirm
Housing Shield
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9.15 Connecting cable 11 pApp 9-pin/9-pin for PWM OUT

Verbindungskabel ID 309773-xx
Connecting cable ID 309773-xx

E

ﬂ

Signal 11 pAss Farbe
Signal 11 pApp Color
Stecker 9-pol. Stift Stecker 9-pol. Buchse
9-pin connector (male) 9-pin female connector
PIN 4 ov weifd / white PIN 4
Uy
PIN 3 +V braun / brown PIN 3
Up
PIN 9 Innenschirm (0 V) weil3/braun PIN 9
Internal shield (0 V) white/brown
PIN 1 0°+ grun / green PIN 1
PIN 2 0°- gelb / yellow PIN 2
PIN 5 90°+ blau / blue PIN 5
PIN 6 90°- rot / red PIN 6
PIN 7 RI+ grau / grey PIN 7
PIN 8 RI- rosa / pink PIN 8
Gehdause / Housing AuRenschirm / Schirm / Gehdause / Housing
External shield Shield
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9.16 Connecting cable 11 pApp 9-pin/9-pin for PWM IN

Verbindungskabel ID 309774-xx
Connecting cable ID 309774-xx

E

El

Signal 11 pAss Farbe
Signal 11 pApp Color
Stecker 9-pol. Stift Stecker 9-pol. Buchse
9-pin connector (male) 9-pin female connector
PIN 4 oV weil3 / white PIN 4
Un
PIN 3 +V braun / brown PIN 3
Up
PIN 9 Innenschirm (0 V) weil3/braun PIN 9
Internal shield (0 V) white/brown
PIN 1 0°+ grun/ green PIN 1
PIN 2 0°- gelb / yellow PIN 2
PIN 5 90°+ blau / blue PIN 5
PIN 6 90°- rot/ red PIN 6
PIN 7 RI+ grau / grey PIN 7
PIN 8 RI- rosa / pink PIN 8
Gehéause / Housing Aulenschirm / Schirm / Gehéuse / Housing
External shield Shield
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9.17 Adapter cable 12-pin/15-pin; PWM to TTL D-sub subsequent electronics (Pos.Enc.)

Adapterkabel ID 310196-xx
Adapter cable ID 310196-xx
Pos.Enc. Pos.Enc.
T
Signal Farbe
Color
Stecker 12-pol. Sub-D-Stecker 15-pol.
12-pin connector 15-pin D-sub connector

PIN 1 -Ua2 rosa / pink PIN 11
PIN 2 Sensor Up blau/ blue PIN 12
PIN 3 +Ua0 rot/ red PIN 14
PIN 4 -Ua0 schwarz / black PIN 7
PIN 5 +Ual braun / brown PIN 1
PIN 6 -Ual grin / green PIN 9
PIN 7 -UaS " violett / violet PIN 13
PIN 8 +Ua2 grau / grey PIN 3
PIN 9 frei / free ® - PIN 15
PIN 10 oV weil3/grin PIN 2

white/green
PIN11 Sensor 0V weild / white PIN 10
PIN12 Up braun/grin PIN 4

brown/green
- frei / free - PIN 5
- frei / free - PIN 6
- frei / free - PIN 8

abgeschnitten / cut off gelb / yellow

Gehdause / Housing Schirm / Shield Gehause / Housing
V1S 323: free
2) Exposed” encoders: TTL/11 pApp switchover for PWT
(= Note

Check the wiring!
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9.18 Adapter cable 15-pin D-sub (Pos.Enc.); 9-pin (Pos.Enc.) for PWM OUT (1 Vpp)

Adapterkabel 1D 310198 -xx
Adapter cable ID310198-xx

Pos.Enc. Pos.Enc.
1
Signal Farbe
Color
L234%8¢71¢8
U RIBUD
Stecker 9-pol. Buchse Sub-D- Stecker 15-pol. Buchse
9-pin female connector 15-pin D-sub connector (female)
PIN 1 Iy + griin /green PIN 3
PIN 2 Iy - gelb /yellow PIN 4
PIN 3 5V braun /brown PIN 1
Up
PIN 4 oV weifld /white PIN 2
Un
PIN 5 I, + blau/ blue PIN 6
PIN 6 I - rot /red PIN 7
PIN 7 Ip + grau /grey PIN10
PIN 8 o - rosa / pink PIN12
PIN 9 Innenschirm / weil3/braun PIN 5
Internal shield white/brown
Gehause AulRenschirm G ehéuse
H ousing External shield H ousing
PIN 8, 9, 11, 13, 14, 15
frei /free
nicht belegt /not used
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9.19 Adapter cable 15-pin D-sub (Pos.Enc.); 12-pin (Pos.Enc.) for PWM OUT (1 Vpp)

Adapterkabel ID 310199-xx
Adapter cable ID 310199-xx
])—-: — |
Signal 1 Vss Farbe
Signal 1 Vpp Color
Stecker 12-pol. Buchse Sub-D-Stecker 15-pol. Buchse
12-pin female connector 15-pin D-sub connector (female)
PIN 1 B- rosa / pink PIN 7
PIN 2 +V Sensor blau / blue PIN 9
PIN 3 R+ rot / red PIN 10
PIN 4 R- schwarz / black PIN 12
PIN 5 A+ braun / brown PIN 3
PIN 6 A- grin / green PIN 4
PIN 10 ov weifd/griin PIN 2
Uy white/green
PIN 11 0V Sensor weil3 / white PIN 11
PIN 12 +V braun/grin PIN 1
Up brown/green
PIN 8 B+ grau / grey PIN 6
PIN 7 frei / free gelb / yellow PIN 5
PIN 9 frei / free violett / violet PIN 8
Gehéause AuRRenschirm / Schirm / Gehéause
Housing External shield Shield Housing
PIN 13, 14, 15
frei / free
nicht belegt / not used
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9.20 Adapter cable 15-pin D-sub (Pos.Enc.); 12-pin (Pos.Enc.) for PWM OUT (TTL)

Adapterkabel ID 310199-xx
Adapter cable ID 310199-xx

EE

=]

Signal TTL Farbe
Color
Stecker 12-pol. Buchse Sub-D-Stecker 15-pol. Buchse
12-pin female connector 15-pin D-sub connector (female)
PIN 1 -Ua2 rosa / pink PIN 7
PIN 2 +V Sensor blau / blue PIN 9
PIN 3 +Ua0 rot / red PIN 10
PIN 4 -Ua0 schwarz / black PIN 12
PIN 5 +Ual braun / brown PIN 3
PIN 6 -Ual griin / green PIN 4
PIN 7 -Uas violett / violet PIN 14
PIN 10 ov weild/griin PIN 2
Un white/green
PIN 11 0V Sensor weil3 / white PIN 11
PIN 12 +V braun/griin PIN 1
Up brown/green

PIN 8 +Ua2 grau / grey PIN 6
PIN 9 frei / free gelb / yellow PIN 5

Gehéause AuRenschirm / Schirm / Gehéause
Housing External shield Shield Housing

PIN 8, 13, 15
frei / free

nicht belegt / not used
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9.21 Adapter connector 11 pApp 15-pin, assignment converter internal shield
PIN 5 to PIN 13

Adapterstecker ID 317505-05
Adapter connector ID 317505-05
Signal
8l183dtzzl
1514 13 ‘LZ 11 10 ?
Sub-D-Stecker 15-pol. Stift Sub-D-Stecker 15-pol. Buchse
15-pin D-sub connector (male) 15-pin D-sub connector (female)

PIN 1 5V PIN 1

Up
PIN 2 oV PIN 2

Un
PIN 3 I + PIN 3
PIN 4 Iq - PIN 4
PIN 5 Innenschirm PIN 13

Internal shield
PIN 6 Iy + PIN 6
PIN 7 Ip - PIN 7
PIN 10 lg + PIN 10
PIN 12 lp - PIN 12
PIN 8, 9, 11, 13, 14, 15 frei PIN 5, 8,9, 11, 14, 15
free
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9.22 Adapter cable 12-pin/12-pin; PWM to TTL interface electronics (APE) (Pos.Enc.)

Adapterkabel ID 323466-xx
Adapter cable ID 323466-xx
Pos.Enc. Pos.Enc.
=
Signal Farbe
Color
APE-12-pol. Stecker 12-pol.
12-pin APE 12-pin connector
PIN 5a -Ua2 rosa / pink PIN 1
PIN 2b Sensor Up blau / blue PIN 2
PIN 4b +Ua0 rot/ red PIN 3
PIN 4a -Ua0 schwarz / black PIN 4
PIN _6b +Ual braun / brown PIN 5
PIN 6a -Ual grin / green PIN 6
PIN 3a -UaS” violett / violet PIN 7
PIN 5b +Ua2 grau / grey PIN 8
PIN 3b _2 gelb / yellow PIN 9
PIN 1a ov weil3/griin PIN 10
white/green
PIN 1b Sensor 0V weifd / white PIN 11
PIN 2a Up braun/griin PIN 12
brown/green
Gehduse / Housing frei / free Gehduse / Housing

" Not used by all JH encoders

2) "Exposed” linear encoders: TTL/11 pApp switchover (adjustment/ testing)
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9.23 Adapter cable 17-pin/17-pin; PWM to motor (Pos.Enc.EnDat)

Adapterkabel ID 323897-xx
Adapter cable ID 323897-xx
Pos.Enc. Pos.Enc.
-
=— —C
—
Signal Farbe
Color
Kupplung 17-pol. Stift Stecker 17-pol. Buchse
Coupling 17-pin, male Connector 17-pin, female
PIN 1 Up — Sensor oder / or RxD blau / blue PIN 1
PIN 2 R- Drehrichtung schwarz / black PIN 2
R- Rotational direction
PIN 3 R+ oder /or UaS rot / red PIN 3
PIN 4 0V — Sensor oder /or TxD weil3 / white PIN 4
PIN 5 Temp.+ Presetl griin / green PIN 5
PIN 6 Temp.-Preset2 braun / brown PIN 6
PIN 7 Up braun/griin PIN 7
brown/green
PIN 8 CLOCK+ violett / violet PIN 8
PIN 9 CLOCK- gelb / yellow PIN 9
PIN 10 ov weild/grin PIN 10
white/green
PIN 11 Innenschirm - PIN 11
Internal shield
PIN 12 B+ blau/schwarz PIN 12
blue/black
PIN 13 B- rot/schwarz PIN 13
red/black
PIN 14 DATA+ grau / grey PIN 14
PIN 15 A+ grun/schwarz PIN 15
green/black
PIN 16 A- gelb/schwarz PIN 16
yellow/black
PIN 17 DATA- rosa / pink PIN 17
Steckergehause AuRenschirm AuRenschirm Steckergehause
Connector housing External shield External shield Connector housing
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9.24 Adapter TTL M23 12-pin (Pos.Enc.) --> 11 pyApp M23 9-pin (Pos.Enc.)

Umschalt-Adapter ID 324282-xx
Adapter for 1 Vpp/11 pApp change-over ID 324282-xx

Pos.Enc. Pos.Enc.
-
-— —(
—h
Signal Farbe
Color
Stecker 9-pol. Kupplung 12-pol. Buchse
9-pin connector 12-pin coupling connector

(female)

PIN I{ + griin / green PIN 5
PIN Iy - gelb / yellow PIN 6
PIN 5V braun / brown PIN 9V
Up PIN 12

PIN 4 ov weild / white PIN 10

Un
PIN 5 I, + blau / blue PIN 8
PIN 6 Iy - rot / red PIN 1
PIN 7 Ip + grau / grey PIN 3
PIN 8 lg - rosa / pink PIN 4
PIN 9 Innenschirm Innenschirm
Internal shield Internal shield
Gehdause AuRenschirm Gehéause
Housing External shield Housing
PIN 2,7, 11

frei / free

nicht belegt / not used

Y PIN 9 and PIN 12 bridged:; 5 VV switchover voltage at PIN 9 (TTL —> 11 pApp)
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9.25 Adapter cable to IK 115 / IK 215 interface card

Adapterkabel ID 324544-xx

Adapter cable ID 324544-xx

EE

=)

nicht belegt / not used

Signal 1 Vss/EnDat Farbe
Signal 1 Vpp/EnDat Color
Flanschdose 17-pol. Sub-D-Stecker 15-pol. Stift
Uberwurf Buchse 15-pin D-sub connector (male)
Flange socket 17-pin
knurled coupling ring
PIN 10 oV weifld/grin PIN 2
Uy white/green
PIN 4 0V Sensor weil3 / white PIN 10
PIN 7 +V braun/griin PIN 4
Up brown/green
PIN 1 +V Sensor blau / blue PIN 12
PIN 11 Innenschirm (0 V) Innenschirm PIN 6
Internal shield (0 V) Internal shield
PIN 15 A+ grin/schwarz PIN 1
green/black
PIN 16 A- gelb/schwarz PIN 9
yellow/black
PIN 12 B+ blau/schwarz PIN 3
blue/black
PIN 13 B- rot/schwarz PIN 11
red/black
PIN 3 R+ rot / red PIN 14
PIN 2 R- schwarz / black PIN 7
PIN 14 C+ DATA+ grau / grey PIN 5
PIN 17 C- DATA- rosa / pink PIN 13
PIN 9 D+ CLOCK- gelb / yellow PIN 15
PIN 8 D- CLOCK+ violett / violet PIN 8
PIN 5, 6
frei / free

Gehdause / Housing

AuRenschirm /
External shield

Schirm /
Shield

Gehdause / Housing
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9.26 Adapter, round 12-pin/15-pin D-sub connector(Pos.Enc./Pos.Enc) (1 Vpp/TTL)

Adapter ID 324555-01
Adapter ID 324555-01

Pos.Enc.

Pos.Enc.

=

Signal 1 Vss Signal TTL
Signal 1 Vpp
Stecker 12-pol. Sub-D-Stecker 15-pol.
12-pin connector 15-pin D-sub connector
PIN 1 B- -Ua2 PIN 7
PIN 2 5V Sensor 5V Sensor PIN 9
PIN 3 R+ +Ua0 PIN 10
PIN 4 R- -Ua0 PIN 12
PIN 5 A+ +Ual PIN 3
PIN 6 A- -Ual PIN 4
PIN 7 - Uas - Uas PIN 14
PIN 8 B+ +Ua2 PIN 6
PIN 9 frei / free frei / free -
PIN 10 oV oV PIN 2
Un Un
PIN 11 0V Sensor 0V Sensor PIN 11
PIN 12 5V 5V PIN 1
Up Up
Gehéause Schirm Schirm Gehéuse
Housing Shield Shield Housing
PIN 5, 8, 13, 15
frei / free

nicht belegt / not used
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9.27 Adapter with 14-pin PCB connector

Application: Incremental encoders with incremental track Zn (A, B) and commutating

track Z1 (C, D)

Adapterkabel ID 330980-xx / Zn/Z1
Adapter cable ID 330980-xx / Zn/Z1

= i

Signal Farbe
Color
Kupplung 17-pol. Stift Platinenstecker 14-pin
Coupling 17-pin, male PCB connector 14-pin
PIN 1 Up — Sensor blau / blue 7a
PIN 2 R- schwarz / black 4a
PIN 3 R+ rot / red 4b
PIN 4 0V- Sensor weild / white 3a
PIN 5 Temp.+ grin / green -
PIN 6 Temp.- braun / brown -
PIN 7 U braun/griin 1b
brown/green
PIN 8 D- violett /violet 6a
PIN 9 D+ gelb / yellow 2b
PIN 10 ov weil3/griin 5b
white/green
PIN 11 Innenschirm - -
Internal shield
PIN 12 B+ blau/schwarz 3b
blue/black
PIN 13 B- rot/schwarz 5a
red/black
PIN 14 C+ grau,/ grey 7b
PIN 15 A+ grun/schwarz 6b
green/black
PIN 16 A- gelb/schwarz 2a
yellow/black
PIN 17 C- rosa / pink la

t

Attention

This cable is not suitable for feed-through operation at the machine, since there are no lines

for temperature monitoring!

Observe the shielding!
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9.28 Adapter cable TTL Sub-D 15-pin. (Pos.Enc.) --> 11 pApp M23, 9-pin (Pos.Enc.)

Umschalt-Adapterkabel 1 Vss/11 pAss ID 331692-xx

Adapter cable for 1 Vpp/11 pApp change-over ID 331692-xx

Pos.Enc.

Pos.Enc.

Signal Farbe
Color
Stecker 9-pol. Sub-D-Stecker 15-pol. Buchse
9-pin connector 15-pin D-sub connector (female)

PIN 1 I1 + grun / green PIN 1
PIN 2 Iy - gelb / yellow PIN 9
PIN 3 5V braun / brown PIN 4

Up PIN 15

PIN 4 oV weil3 / white PIN 2

Un
PIN 5 I, + blau / blue PIN 3
PIN 6 Iy - rot / red PIN 11
PIN 7 Ig + grau / grey PIN 14
PIN 8 Ig - rosa / pink PIN 7
PIN 9 Innenschirm / weil3/braun PIN 5
Internal shield white/brown
Gehéduse AuR3enschirm Gehéause
Housing External shield Housing
PIN 6, 8,10, 12, 13
frei / free

nicht belegt / not used

V' PIN 4 and PIN 15 bridged; 5 V switchover voltage at PIN 15 (TTL —> 11 pApp)
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9.29 Adapter cable 17-pin/15-pin; PWM to subsequent electronics (Pos.Enc.EnDat)

Adapterkabel ID 332115 -xx
Adapter cable ID 332115 -xx
Pos.Enc. Pos.Enc.
p————1 ]
Signal Farbe
Color
Stecker 17-pol. Buchse Sub-D-Stecker 15-pol. Buchse
17-pin female connector 15-pin D-sub connector, female
PIN 1 Up Sensor blau / blue PIN 9
PIN 4 0V Sensor weil / white PIN 11
PIN 7 Up braun/griin PIN 1
brown/green
PIN 8 CLOCK+ violett / violet PIN 14
PIN 9 CLOCK- gelb / yellow PIN 15
PIN 10 0V (Un) weil3/grin PIN 2
white/green
PIN 11 Innenschirm Innenschirm PIN 13
Internal shield Internal shield
PIN 12 B+ blau/schwarz PIN 6
blue/black
PIN 13 B- rot/schwarz PIN 7
red/black
PIN 14 DATA+ grau; grey PIN 5
PIN 15 A+ grin/schwarz PIN 3
green/black
PIN 16 A- gelb/schwarz PIN 4
yellow/black
PIN 17 DATA- rosa/ pink PIN 8
PIN 2
PIN 3 frei /free - 10
PIN 5 12
PIN 6
Steckergehause AulRenschirm AulRenschirm Steckergehause
Connector housing External shield External shield Connector housing
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9.30 Adapter cable 17-pin/25-pin; PWM to subsequent electronics (Mot.Enc.EnDat)

Adapterkabel ID 336376-xx
Adapter cable ID 336376-xx
Mot.Enc_ MOt.EnC.
= 1=
Signal Farbe d 23t e sl s Yy o2E
Color & 104 105 106 107 108 109 200 %W %Z %3 204 %5 ]
Stecker 17- pol. Buchse Sub-D-Stecker 25 -pol. Buchse
17-pin female connector 25-pin D-sub connector (female)
PIN 1 A+ grun/schwarz PIN 3
green/black
PIN 2 A- gelb/schwarz PIN 4
yellow/black
PIN 3 DATA+ rot/ red PIN 15
PIN 4 frei / free - -
PIN 5 CLOCK+ grin / green PIN 10
PIN 6 frei / free - -
PIN 7 oV (Un) weild/grin PIN 2
white/green
PIN 8 Temp+ gelb / yellow PIN 13
PIN 9 Temp- violett / violet PIN 25
PIN 10 +V (Up) braun/grin PIN 1
brown/green
PIN 11 B+ blau/schwarz PIN 6
blue/black
PIN 12 B- rot/schwarz PIN 7
red/black
PIN 13 DATA- schwarz / black PIN 23
PIN 14 CLOCK- braun /brown PIN 12
PIN 15 0V Sensor weild / white PIN 16
PIN 16 +V Sensor blau / blue PIN 14
PIN 17 Innenschirm (0 V) - PIN 8
Internal shield (0 V)
- frei / free - PIN 5
- frei / free - PIN 9
- frei / free - PIN 11
- frei / free - PIN 17
- frei / free - PIN 18
- frei / free - PIN 19
- frei / free - PIN 20
- frei / free - PIN 21
- frei / free - PIN 22
- frei / free - PIN 24
Steckergehause AuRenschirm AuRenschirm Steckergehause
Connector housing External shield External shield Connector housing

=y

Note

This adapter cable can only be used with the EnDat/SSI adapter ID 349312-03/04 at the
1 Vpp absolute interface board ID 312186-xx.
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9.31 Adapter cable 17-pin/17-pin; PWM to motor (Mot.Enc. 1 Vpp)

Adapterkabel ID 336847-xx
Adapter cable ID 336847-xx

Connector housing

External shield

External shield

Mot.Enc. Mot.Enc.
=l
Signal Farbe
Color
Stecker 17- pol. Buchse Kupplung 17- pol. Stift
17- pin female connector 17- pin male coupling

PIN 1 A+ grin/schwarz PIN 1

green/black
PIN 2 A- gelb/schwarz PIN 2

yellow/black
PIN 3 R+ rot /red PIN 3
PIN 4 D- rosa /pink PIN 4
PIN 5 C+ grun /green PIN 5
PIN 6 C- braun /brown PIN 6
PIN 7 oV (Uyn) weild/griin PIN 7

white/green
PIN 8 Temp + gelb /yellow PIN 8
PIN 9 Temp- violett /violet PIN 9
PIN 10 +V (Up) braun/griin PIN 10

brown/green
PIN 11 B+ blau/schwarz PIN 11

blue/black
PIN 12 B- rot/schwarz PIN 12
red/black
PIN 13 R- schwarz /black PIN 13
PIN 14 D+ grau / grey PIN 14
PIN 15 0V Sensor weifd /white PIN 15
PIN 16 +V Sensor blau /blue PIN 16
PIN 17 Innenschirm (0 V) - PIN 17
Internal shield (0 V)
Steckergehause AuRenschirm AuRenschirm Steckergehause

Connector housing

=y

Note

This adapter cable can only be used with the Zn/Z1adapter ID 349312-01/02 at the
1 Vpp absolute interface board ID 312186-xx.
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9.32 Adapter cable 17-pin/17-pin; PWM to motor (Mot.Enc.EnDat)

Adapterkabel ID 340302-xx
Adapter cable ID 340302-xx

Connector housing

External shield

External shield

Mot.Enc. Mot.Enc.
[—=
Signal Farbe
Color
Stecker 17-pol. Buchse Kupplung 17-pol. Stift
17-pin female connector 17-pin male coupling
PIN 1 A+ grun/schwarz PIN 1
green/black
PIN 2 A- gelb/schwarz PIN 2
yellow/black
PIN 3 DATA+ rot / red PIN 3
PIN 4 frei/ free - PIN 4
PIN 5 CLOCK+ griin / green PIN 5
PIN 6 frei /free - PIN 6
PIN 7 0V (Uy) weif3/griin PIN 7
white/green
PIN 8 Temp+ gelb / yellow PIN 8
PIN 9 Temp- violett / violet PIN 9
PIN 10 +V (Up) braun/grin PIN 10
brown/green
PIN 11 B+ blau/schwarz PIN 11
blue/black
PIN 12 B- rot/schwarz PIN 12
red/black
PIN 13 DATA - schwarz / black PIN 13
PIN 14 CLOCK - braun / brown PIN 14
PIN 15 0V Sensor weild / white PIN 15
PIN 16 +V Sensor blau / blue PIN 16
PIN 17 Innenschirm (0 V) - PIN 17
Internal shield (0 V)
Steckergehause AufRenschirm AuBenschirm Steckergehduse

Connector housing
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9.33 Adapter connector Zn/Z1 ID 349312-01 transforming Mot.Enc. into Pos.Enc.

Adapterstecker ID 349312-01
Adapter connector ID 349312-01

—
o
=
=
vty
:

349312-01

PWM-Seite Signal Farbe Motor-Seite
(Pos.Enc. 1Vss) Color (Mot.Enc. 1Vss)
PWM side Drive side
(Pos.Enc.1Vpp) (Mot.Enc.1Vpp)
Flanschdose 17-pol. Flanschdose 17-pol.
Stift Uberwurf Buchse

Flange socket 17-pin, Flange socket 17-pin,

male knurled coupling ring

PIN 1 Up - Sensor blau / blue PIN 16

PIN 2 R- schwarz / black PIN 13

PIN 3 R+ rot / red PIN 3

PIN 4 0V - Sensor weil3 / white PIN 15

PIN 5 Temp.+ grin / green PIN 8

PIN 6 Temp.- braun / brown PIN 9

PIN 7 Up braun/griin PIN 10
brown/green

PIN 8 D- violett / violet PIN 4

PIN 9 D+ gelb / yellow PIN 14

PIN 10 ov weild/grin PIN 7
white/green

PIN 11 Innenschirm - PIN 17

Internal shield
PIN 12 B+ blau/schwarz PIN 11
blue/black
PIN 13 B- rot/schwarz PIN 12
red/black

PIN 14 C+ grau / grey PIN

PIN 15 A+ grun/schwarz PIN
green/black

PIN 16 A- gelb/schwarz PIN 2
yellow/black

PIN 17 C- rosa / pink PIN 6
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9.34 Adapter connector Zn/Z1 ID 349312-02 transforming Pos.Enc. into Mot.Enc.

Adapterstecker ID 349312-02
Adapter connector ID 349312-02

Zn/Z1
ouT

349312-02

Motor-Seite Signal Farbe PWM-Seite
(Mot.Enc. 1Vss) Color (Pos.Enc. 1Vss)
Drive side PWM side
(Mot.Enc.1Vpp) (Pos.Enc.1Vpp)
Flanschdose 17-pol. Flanschdose 17-pol.
Stift Uberwurf Buchse

Flange socket 17-pin, Flange socket 17-pin,

male knurled coupling ring

PIN 16 Up — Sensor blau / blue PIN 1

PIN 13 R- schwarz / black PIN 2

PIN 3 R+ rot / red PIN 3

PIN 15 0V — Sensor weil3 / white PIN 4

PIN 8 Temp.+ grin / green PIN 5

PIN 9 Temp. - braun / brown PIN 6

PIN 10 Up braun/grin PIN 7
brown/green

PIN 4 D- violett / violet PIN 8

PIN 14 D+ gelb / yellow PIN 9

PIN 7 ov weifld/griin PIN 10
white/green

PIN 17 Innenschirm - PIN 11

Internal shield
PIN 11 B+ blau/schwarz PIN 12
blue/black
PIN 12 B- rot/schwarz PIN 13
red/black

PIN 5 C+ grau / grey PIN 14

PIN 1 A+ grun/schwarz PIN 15
green/black

PIN 2 A- gelb/Schwarz PIN 16
yellow/black

PIN 6 C- rosa / pink PIN 17
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9.35 Adapter connector EnDat/SSI ID 349312-03 transforming Mot.Enc. into Pos.Enc.

Adapterstecker ID 349312-03
Adapter connector ID 349312-03

EnDat/SSI

349312-03

PWM-Seite Signal Farbe Motor-Seite
(Pos.Enc.EnDat) Color (Mot.Enc.EnDat)
PWM side Drive side
(Pos.Enc.EnDat) (Mot.Enc.EnDat)
Flanschdose 17-pol. Flanschdose 17-pol.
Stift Uberwurf Buchse

Flange socket 17-pin, Flange socket 17-pin,

male knurled coupling ring

PIN 1 Up — Sensor blau / blue PIN 16

PIN 2 frei /free

PIN 3 frei /free

PIN 4 0V — Sensor weild / white PIN 15

PIN 5 Temp.+ griin / green PIN 8

PIN 6 Temp.- braun / brown PIN 9

PIN 7 Up braun/grin PIN 10
brown/green

PIN 8 CLOCK+ violett / violet PIN 5

PIN 9 CLOCK- gelb / yellow PIN 14

PIN 10 ov weil3/griin PIN 7
white/green

PIN 11 Innenschirm - PIN 17

Internal shield
PIN 12 B+ blau/schwarz PIN 11
blue/black
PIN 13 B- rot/Schwarz PIN 12
red/black

PIN 14 DATA+ grau / grey PIN 3

PIN 15 A+ griin/Schwarz PIN 1
green/black

PIN 16 A- gelb/schwarz PIN 2
yellow/black

PIN 17 DATA- rosa / pink PIN 13
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9.36 Adapter connector EnDat/SSI ID 349312-04 transforming Pos.Enc. into Mot.Enc.

Adapterstecker ID 349312-04
Adapter connector ID 349312-04

EnDat/SSI
ouT

349312-04

Motor-Seite Signal Farbe PWM-Seite
(Mot.Enc.EnDat) Color (Pos.Enc.EnDat)
Drive side PWM side
(Mot.Enc.EnDat) (Pos.Enc.EnDat)
Flanschdose 17-pol. Flanschdose 17-pol.
Stift Uberwurf Buchse

Flange socket 17-pin, Flange socket 17-pin,
male knurled coupling ring
PIN 16 Up — Sensor blau / blue PIN 1
frei / free
frei / free

PIN 15 0V — Sensor weil3 / white PIN 4

PIN 8 Temp.+ grin / green PIN 5

PIN 9 Temp.- braun / brown PIN 6

PIN 10 Up braun/griin PIN 7
brown/green

PIN 5 CLOCK+ violett / violet PIN 8

PIN 14 CLOCK- gelb / yellow PIN 9

PIN 7 ov weifld/griin PIN 10
white/green

PIN 17 Innenschirm - PIN 11

Internal shield
PIN 11 B+ blau/schwarz PIN 12
blue/black
PIN 12 B- rot/schwarz PIN 13
red/black

PIN 3 DATA+ grau / grey PIN 14

PIN 1 A+ grun/schwarz PIN 15
green/black

PIN 2 A- gelb/Schwarz PIN 16
yellow/black

PIN 13 DATA- rosa / pink PIN 17
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9.37 Adapter cable for connecting the PWM to the PCB connector of the encoder

If the encoder is to be tested while the type of cable assembly is unknown, the adapter cable
with HEIDENHAIN layout has to be connected directly to the PCB connector of the encoder.

@ I Note

The 17-pin right-angle flange socket of the drive (encoder) can have various layouts.

Adapter cable with 12-pin PCB connector

Application: Absolute encoders with EnDat or SSl interface

Adapterkabel ID 349839-xx / EnDat/SSI
Adapter cable ID 349839-xx / EnDat/SSI
T T
Signal Farbe
Color
Kupplung 17-pol. Stift Platinenstecker 12-pol.
Coupling 17-pin, male PCB connector 12-pin
PIN 1 Up — Sensor blau / blue 6a
PIN 2 frei / free schwarz / black -
PIN 3 frei / free rot / red -
PIN 4 0V — Sensor weil3 / white 3a
PIN 5 Temp.+ grun / green -
PIN 6 Temp.- braun / brown -
PIN 7 Up braun/griin 1b
brown/green
PIN 8 CLOCK+ violett / violet 2b
PIN 9 CLOCK- gelb / yellow 5a
PIN 10 ov weild/grin 4b
white/green
PIN 11 Innenschirm - -
Internal shield
PIN 12 B+ blau/schwarz 4a
blue/black
PIN 13 B- rot/schwarz 3b
red/black
PIN 14 DATA+ grau / grey 6b
PIN 15 A+ grun/schwarz 2a
green/black
PIN 16 A- gelb/schwarz 5b
yellow/black
PIN 17 DATA- rosa / pink la
Attention

41[5

This cable is not suitable for feed-through operation at the machine, since there are no lines

for temperature monitoring! Observe the shielding!
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9.38 Adapter cable 12-pin/14-pin; PWM to encoders with M12 connectors (1 Vpp/TTL)

Adapterkabel ID 352611-xx
Adapter cable ID 352611-xx

Pos.Enc. Pos.Enc.
a2 =]
p
Signal TTL Signal 1Vss Farbe
Signal 1 Vpp Color
Stecker M12 14-pol. Stecker 12-pol.
14-pin connector M12 12-pin connector
PIN 8 -Ua2 B- rosa/ pink PIN 1
PIN 14 Sensor Up Sensor Up blau / blue PIN 2
PIN 3 +Ua0 R+ rot/red PIN 3
PIN 4 -Ua0 R- schwarz / black PIN 4
PIN 5 +Ual A+ braun / brown PIN 5
PIN 6 -Ual A- grin / green PIN 6
PIN 10 -Uas -Uas ™ violett / violet PIN 7
PIN 7 +Ua2 B+ grau / grey PIN 8
PIN 9 - - gelb / yellow PIN 9
PIN 12 ov ov weil3/griin PIN 10
white/green
PIN 13 Sensor 0 V Sensor0 V weild / white PIN 11
PIN 11 Up Up braun/griin PIN 12
brown/green

PIN 1/2 frei / free

“

" Not used by all JH encoders

Note

The 1 Vpp and TTL interfaces work with the same adapter cables!
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9.39 Adapter cable 12-pin/15-pin; PWM to TTL interface electronics (APE) D-sub (Pos.Enc.)

Adapterkabel ID 355215-xx / 331693-xx
Adapter cable ID 355215-xx / 331693-xx

Pos.Enc.

Pos.Enc.

E—{]

Signal Farbe
Color
87884321
105 104 103 102 101 100 D9
Stecker 12-pol. Sub-D-Stecker 15-pol.
12-pin connector 15-pin D-sub connector
PIN 1 -Ua2 rosa / pink PIN 11
PIN 2 Sensor Up blau/ blue PIN 12
PIN 3 +Ua0 rot / red PIN 14
PIN 4 -Ua0 schwarz / black PIN 7
PIN 5 +Ual braun / brown PIN 1
PIN 6 -Ual grin / green PIN 9
PIN 7 -Uas” violett / violet PIN 13
PIN 8 +Ua2 grau / grey PIN 3
PIN 9 -2 gelb / yellow PIN 15
PIN10 ov weild/grin PIN 2
white/green
PIN11 Sensor 0V weild / white PIN 10
PIN 12 Up braun/grin PIN 4
brown/green
- frei / free - PIN 5
- frei / free - PIN 6
- frei / free - PIN 8
Gehdause / Housing Schirm / Shield Gehause / Housing

) Not used by all JH encoders

2) “Exposed” linear encoders: TTL/11 pApp switchover (adjustment/ testing)
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9.40 Adapter cable 11 pApp 9/15-pin for PWM OUT

Adapterkabel ID 368171-xx
Adapter cable ID 368171-xx

1
])—-: —C
—f
Signal 11 pAss Farbe
Signal 11 pApp Color

o o

8 7654321
o o o

o o o
1514131211 10 9
6 0 00 o o o

Stecker 9-pol. Buchse
9-pin female connector

Sub-D-Stecker 15-pol. Buchse
15-pin D-sub connector (female)

PIN 4 ov weild / white PIN 2
Un
PIN 3 +V braun / brown PIN 1
Up
PIN 9 Innenschirm (0 V) weil3/braun PIN 13
Internal shield (0 V) white/brown
PIN 1 0°+ grin / green PIN 3
PIN 2 0°- gelb / yellow PIN 4
PIN 5 90°+ blau / blue PIN 6
PIN 6 90°- rot / red PIN 7
PIN 7 RI+ grau / grey PIN 10
PIN 8 RI- rosa / pink PIN 12
PIN 5, 8,9, 11, 14, 15
frei / free
nicht belegt / not used
Gehause / Housing AuBenschirm / Schirm / Gehause / Housing
External shield Shield
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9.41 Adapter connector; coupling to connector; 12-pin; M23/M23 (1 Vpp/TTL)

Adapterkabel ID 373848-xx
Adapter cable ID 373848-xx

—_— —
)— —
e | —
Signal 1 Vss Signal TTL Farbe
Signal 1 Vpp Color

Stecker 12-pol. Buchse Stecker 12-pol. Stift
12-pin female connector 12-pin connector (male)

PIN 1 B- -Ua2 rosa / pink PIN 1

PIN 2 +V Sensor +V Sensor blau / blue PIN 2

PIN 3 R+ +Ua0 rot / red PIN 3

PIN 4 R- -Uao schwarz / black PIN 4

PIN 5 A+ +Ual braun / brown PIN 5

PIN 6 A- -Ual grun / green PIN 6

PIN 7 - UaS - UaS violett / violet PIN 7

PIN 8 B+ +Ua2 grau / grey PIN 8

PIN 9 frei / free PWT- gelb / yellow PIN 9

Testimpuls
PWT test pulse
PIN 10 ov ov weil/griin PIN 10
Uy Un white/green
PIN 11 0 V Sensor 0V Sensor weild / white PIN 11
PIN 12 +V +V braun/grin PIN 12
Up Up brown/green
Gehdause AuRenschirm / Schirm Schirm / Gehause
Housing External shield Shield Shield Housing
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9.42 Adapter cable 17-pin/25-pin; TNC with 25-pin D-sub connector

(Pos.Enc./Mot.Enc. 1 Vpp/ZnZ1 and 1 Vpp/ZnZ1)

Adapterkabel ID 509666-xx
Adapter cable ID 509666-xx
Pos.Enc. Mot.Enc.
= =)
Signal EnDat und Farbe
1Vss Zn/Z1 Color
Signal EnDat and - e -
1Vpp Zn/z1 psrrveRRreYey
Stecker 17-pol. Stift Sub-D-Stecker 25-pol. Stift
17-pin connector (male) 25-pin D-sub connector (male)
PIN 1 5V Sensor (Up) blau / blue PIN 14
PIN 2 R-/-- (EnDat) schwarz / black PIN 18
PIN 3 R+ / -- (EnDat) rot/red PIN 17
PIN 4 0V Sensor (Uy) weil3 / white PIN 16
PIN 5 Temp+ grin / green PIN 13
PIN 6 Temp- braun / brown PIN 25
PIN 7 Up braun/griin PIN 1
brown/green
PIN 8 D- / CLOCK+ (EnDat) violett / violet PIN 22 / 10 (Briicke)
PIN 22/ 10 (bridge)
PIN 9 D+ / CLOCK- (EnDat) gelb / yellow PIN 21/ 12 (Briicke)
PIN 21/ 12 (bridge)
PIN 10 oV weil3/grin PIN 2
white/green
PIN 11 Innenschirm PIN 8
Internal shield
PIN 12 B+ blau/schwarz PIN 6
blue/black
PIN 13 B- rot/schwarz PIN 7
red/black
PIN 14 C+/ DATA+ (EnDat) grau / grey PIN 19/ 15 (Briicke)
PIN 19/ 15 (bridge)
PIN 15 A+ grin/schwarz PIN 3
green/black
PIN 16 A- gelb/schwarz PIN 4
yellow/black
PIN 17 C- / DATA- (EnDat) rosa / pink PIN 20 / 23 (Briicke)
PIN 20/ 23 (bridge)
Steckergehause Auf3enschirm Steckergehause
Connector housing External shield Connector housing
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9.43 Adapter cable 17-pin/25-pin; TNC with 25-pin D-sub connector
(Pos.Enc./Mot.Enc. 1 Vpp/EnDat)

Adapterkabel ID 509667-xx
Adapter cable ID 509667-xx

Pos.Enc. Mot.Enc.
(<]
Signal Farbe
Color
&13 2 11 10 9 8 7 6 5 4 3
o] o o] o o o] o] o] o] [} o
205 204 203 202 201 200 109 108 107 106 105 1 O4
Stecker 17-pol. Sub-D-Stecker 25-pol.
17-pin connector 25-pin D-sub connector
PIN 1 5V Sensor (Up) blau / blue PIN 14
PIN 2 - schwarz / black
PIN 3 - rot/ red
PIN 4 0 V Sensor (Uy) weif3 / white PIN 16
PIN 5 Temp+ gelb / yellow PIN 13
PIN 6 Temp- violett / violet PIN 25
PIN 7 Up braun/grun PIN 1
brown/green
PIN 8 CLOCK+ grun / green PIN 10
PIN 9 CLOCK- braun / brown PIN 12
PIN 10 oV weil3/griin PIN 2
white/green
PIN 11 Innenschirm PIN 8
Internal shield
PIN 12 B+ blau/schwarz PIN 6
blue/black
PIN 13 B- rot/schwarz PIN 7
red/black
PIN 14 DATA+ rot / red PIN 15
PIN 15 A+ grin/schwarz PIN 3
green/black
PIN 16 A- gelb/schwarz PIN 4
yellow/black
PIN 17 DATA- schwarz / black PIN 23
Steckergehause AuRenschirm Steckergehause
Connector housing External shield Connector housing
frei / free PIN 17
frei / free PIN 18
frei/ free PIN 19
frei/ free PIN 20
frei / free PIN 21
frei / free PIN 22
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9.44 Adapter cable 17-pin/15-pin; TNC with 15-pin D-sub connector
(Pos.Enc. 1 Vpp/EnDat)

Adapterkabel ID 510616-xx Adapterkabel ID 510617-xx
Adapter cable ID 510616-xx Adapter cable ID 510617-xx
Pos.Enc. Pos.Enc. Pos.Enc. Pos.Enc.
1= = =)
Signal 1 Vss Signal EnDat Farbe
Signal 1 Vpp Signal EnDat Color
Stecker 17-pol. Sub-D-Stecker 15-pol.
17-pin connector 15-pin D-sub connector
PIN 1 Sensor+ Sensor+ blau / blue PIN 9
PIN 2 R- nicht verwendet schwarz / black PIN 12
not used
PIN 3 R+ nicht verwendet rot / red PIN 10
not used
PIN 4 Sensor- Sensor- weil3 / white PIN 11
PIN Temp+ nicht verwendet Leitung vom externen
not used Temperaturfuhler
wires from external
temperature sensor
PIN 6 Temp- nicht verwendet Leitung vom externen
not used Temperaturfuhler
wires from external
temperature sensor
PIN 7 +5V (Up) +5V braun/griin PIN 1
brown/green
PIN 8 nicht verwendet CLOCK+ violett / violet PIN 14
not used
PIN 9 nicht verwendet CLOCK- gelb / yellow PIN 15
not used
PIN 10 0V (Un) oV weil/griin PIN 2
white/green
PIN 11 Innenschirm (0 V) Innenschirm (0 V) PIN 13
Internal shield (0 V) | Internal shield (0 V)
PIN 12 B+ B+ blau/schwarz PIN 6
blue/black
PIN 13 B- B- rot/schwarz PIN 7
red/black
PIN 14 - DATA+ grau / grey PIN
PIN 15 A+ A+ grun/schwarz PIN
green/black
PIN 16 A- A- gelb/schwarz PIN 4
yellow/black
PIN 17 - DATA- rosa / pink PIN 8
Steckergehause AuBenschirm AuBenschirm Steckergehause
Connector housing External shield External shield Connector housing

=y

Note

This adapter cable is for use with encoders with 15-pin D-sub EnDat and 15-pin D-sub
1 Vpp connectors. For the EnDat setting the 1 Vpp absolute interface card must be set
to SSI/EnDat. For the 1 Vpp setting set the 1 Vpp absolute interface card to 1 Vpp.
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9.45 Adapter cable 17-pin/25-pin; TNC with 25-pin D-sub connector

(Pos.Enc./Mot.Enc. 1 Vpp/ZnZ1)

Adapterkabel ID 511886-xx
Adapter cable ID 511886-xx
Pos.Enc. Mot.Enc.
(|
Signal Farbe
Color
PP TP EIsE LR
& 205 204 203 202 201 200 1 (;3 108 107 106 WOS 104 ]
Stecker 17-pol. Sub-D-Stecker 25-pol.
17-pin connector 25-pin D-sub connector
PIN 1 5V Sensor (Up) blau / blue PIN 14
PIN 2 R- schwarz / black PIN 18
PIN 3 R+ rot / red PIN 17
PIN 4 0 V Sensor (Uy) weil3 / white PIN 16
PIN 5 Temp+ gelb / yellow PIN 13
PIN 6 Temp- violett / violet PIN 25
PIN 7 Up braun/grin PIN 1
brown/green
PIN 8 D- rosa / pink PIN 22
PIN 9 D+ grau / grey PIN 21
PIN 10 oV weil3/grin PIN 2
white/green
PIN11 Innenschirm PIN 8
Internal shield
PIN 12 B+ blau/schwarz PIN 6
blue/black
PIN13 B- rot/schwarz PIN 7
red/black
PIN 14 C+ griin / green PIN 19
PIN 15 A+ grin/schwarz PIN 3
green/black
PIN 16 A- gelb/schwarz PIN 4
yellow/black
PIN17 C- braun / brown PIN 20
Steckergehause AuRenschirm Steckergehause
Connector housing External shield Connector housing
frei / free PIN 9
frei / free PIN 10
frei / free PIN 11
frei / free PIN 12

HEIDENHAIN PWM 9 User's Manual

199



9.46 Adapter cable 25-pin D-sub (Mot.Enc.); 12-pin (Pos.Enc.) for PWM IN

Adapterkabel ID 533055 -01
Adapter cable ID533055 -01
Pos.Enc. Mot.Enc.
Signal 1 Vss Signal TTL Farbe
Slgnal 1Vpp COIOr 1 2 3 4 5 6 7 8 9 10 1 12 13
K. 1.4.1.5.1.6 1.7 1.8.1.9.2.0.2.1.22.2.3. 2.4. %5.]
Stecker 12 - pol. Sub-D-Stecker25-pol.
12-pin connector 25-pin D - sub connector
PIN 1 B- -Ua2 rosa /pink PIN 7
PIN 2 5V Sensor SensorUp blau/ blue PIN14
PIN 3 R+ +Ua0l rot /red PIN17
PIN 4 R- -Ua0 schwarz / black PIN18
PIN 5 A+ +Ual braun /brown PIN 3
PIN 6 A- -Ual grin /green PIN 4
PIN 7 frei /free frei /free -
PIN 8 B+ +Ua2 grau /grey PIN 6
PIN 9 frei /free frei /free -
PIN 10 oV oV weilR/griin PIN 2
Un white/green
PIN 11 0 V Sensor Sensor 0 V weild / white PIN16
PIN 12 5V Up braun/grin PIN 1
Up brown/green
G ehause Schirm Schirm G ehause
H ousing Shield Shield H ousing
PIN5, 8,9, 10, 11, 12, 13, 15, 19-25
frei /free
nicht belegt /not used
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9.47 Adapter cable 17-pin/14-pin; PWM to encoders with M12 connectors

(EnDat)
Adapterkabel ID 533631-xx
Adapter cable ID 533631-xx
Pos.Enc. Pos.Enc.
- {—=]
>—
EnDat Farbe
Color
Stecker M12 14-pol. Stecker 17-pol.
14-pin connector M12 17-pin connector
PIN 14 +V blau / blue PIN 1
Sensor
- frei / free - PIN 2
- frei / free - PIN 3
PIN 13 oV weil3 / white PIN 4
Sensor
- frei / free - PIN 5
- frei / free - PIN 6
PIN 11 +V braun/grin PIN 7
(Up) brown/green
PIN 10 CLOCK+ violett / violet PIN 8
PIN 9 CLOCK- gelb / yellow PIN 9
PIN 12 oV weil3/grin PIN 10
(Un) white/green
- frei / free - PIN 11
PIN 7 B+ blau/schwarz PIN 12
blue/black
PIN 8 B- rot/schwarz PIN 13
red/black
PIN 2 DATA+ grau / grey PIN 14
PIN 5 A+ grun/schwarz / PIN 15
green/black
PIN 6 A- gelb/schwarz PIN 16
yellow/black
PIN 1 DATA- rosa / pink PIN 17
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9.48 Adapter cable FANUC TTL 20-pin / HEIDENHAIN TTL 12-pin

Adapterkabel ID 556558-xx
Adapter cable ID 556558-xx

EE

E(]]

Signal TTL Farbe
Color 10....... !
20.......11
Stecker 12-pol. Buchse Stecker 20-pol. Buchse
12-pin female connector 20-pin female connector
PIN 1 -Ua2 rosa / pink PIN 4
PIN 2 + V Sensor blau / blue PIN 18, 20
PIN 3 +Ua0 rot/ red PIN 5
PIN 4 -Ua0 schwarz / black PIN 6
PIN 5 +Ual braun / brown PIN 1
PIN 6 -Ual griin / green PIN 2
PIN 7 - UaS Violet / violet -
PIN 8 +Ua2 grau / grey PIN 3
PIN 9 frei / free gelb / yellow 7
PIN 10 ov grau / grey PIN 12
Uy
PIN 11 0 V Sensor weil3 / white PIN 14
PIN 12 +V braun/griin PIN 9
Up brown/green
Gehause Schirm PIN 16
Housing Shield

PIN 10 frei / free
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9.49 Adapter cable FANUC TTL 20-pin / HEIDENHAIN TTL 12-pin

Adapterkabel ID 577345-01
Adapter cable ID 577345-01

E

)

Signal TTL
1o 10
B =
Mo, 20
Stecker 12-pol. FANUC TTL 20-pol.
12-pin connector 20-pin FANUC TTL
PIN 1 -Ua2 PIN 4
PIN 2 5V Sensor PIN 18, 20
PIN 3 +Ua0 PIN 5
PIN 4 -Ua0 PIN 6
PIN 5 +Ual PIN 1
PIN 6 -Ual PIN 2
PIN 7 - UaS -
PIN 8 +Ua2 PIN 3
PIN 9 frei / free -
PIN 10 ov PIN 12
Uy
PIN 11 0V Sensor PIN 14
PIN 12 5V PIN 9
Up
Gehéause Schirm PIN 16
Housing Shield

PIN 7, 8, 10, 11, 13, 15, 17, 19
frei / free
nicht belegt / not used
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9.50 Adapter cable 12-pin/12-pin; PWM to PCB connector (1 Vpp, TTL, HTL) (Pos.Enc.)

Adapterkabel ID 591118- xx
Adapter cable ID591118- xx
Pos.Enc. Pos.Enc.
—_
= =i
SignalH TL Signal 1 Vss Farbe
Signal 1 Vpp Color TOP
Tk
925450 3
Stecker - pol. Steckerl2- pol.
12- pin connector 12- pin connector
PIN 1 -Ua2 B- rosa /pink PIN5a
PIN 2 SensorUp +V Sensor blau/ blue PIN2b
PIN 3 +Ua0 R+ rot /red PIN4b
PIN 4 -Ua0 R- schwarz / black PIN4a
PIN 5 +Ual A+ braun /brown PIN6b
PIN 6 -Ual A- grun /green PIN6a
PIN 7 -UaS -UaS violett /violet PIN3a
PIN 8 +Ua2 B+ grau /grey PIN5b
PIN 9 - - - PIN3b
PIN10 Un 0V (Un) weild/grin PIN1la
white/green
PIN11 SensorUy 0V Sensor weil3 / white PIN1b
PIN12 Up + V(Up) braun/grun PIN2a
brown/green
%’ Note

Application example:
Encoder without commutation signals with 1 Vpp, TTL, HTL interface
Encoders e.g.: ERN 138x, ERN 133x, ERN 132x.
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9.51 Adapter cable with 15-pin PCB connector

Application: Absolute encoders with EnDat interface

Adapterkabel ID 635349-xx
Adapter cable ID 635349-xx

1513119756 3 1
Signal Farbe 'fl'."l.*‘.",".l".".l'j
Color 1412108 6 4 2
Kupplung 17-pol. Stift Platinenstecker 15-pol.
Coupling 17-pin, male PCB connector 15-pin
PIN 1 Up — Sensor blau / blue 11
PIN 2 frei / free schwarz / black -
PIN 3 frei / free rot / red -
PIN 4 0V — Sensor weild / white 12
PIN 5 Temp.+ grun / green 5
PIN 6 Temp.- braun / brown 6
PIN 7 Up braun/griin 13
brown/green
PIN 8 CLOCK+ violett / violet 9
PIN 9 CLOCK- gelb / yellow 10
PIN 10 ov weifd/grin 14
white/green
PIN 11 Innenschirm - -
Internal shield
PIN 12 B+ blau/schwarz 3
blue/black
PIN 13 B- rot/schwarz 4
red/black
PIN 14 DATA+ grau / grey 7
PIN 15 A+ grin/schwarz 1
green/black
PIN 16 A- gelb/schwarz 2
yellow/black
PIN 17 DATA- rosa / pink 8

@ Attention

This cable is not suitable for feed-through operation at the machine, since there are no lines

for temperature monitoring!

Observe the shielding!
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9.52 Adapter cable DRIVE-CLiQ 1 Vpp 12/25-pin for PWM OUT

Adapterkabel ID 758082-01
Adapter cable ID 758082-01
=
Signal 1 Vss Farbe
Signal 1 Vpp Color
83 12 11 10 9 8 7 6 5 4 3 2 1
KOZ(?O 204020302020201 02000 1090 1080 107 ° 1060 105o 1040]
Stecker 12-pol. Buchse Sub-D-Stecker 25-pol. Buchse
12-pin female connector 25-pin D-sub connector (female)
PIN 1 B- rosa / pink PIN 7
PIN 2 + V Sensor blau / blue PIN 14
PIN 3 R+ rot / red PIN 17
PIN 4 R- schwarz / black PIN 18
PIN 5 A+ braun / brown PIN 3
PIN 6 A- grin / green PIN 4
PIN 7 frei / free gelb / yellow -
PIN 8 B+ grau / grey PIN 6
PIN 9 frei / free violett / violet -
PIN 10 ov weil3/grin PIN 2
Uy white/green
PIN 11 0V Sensor weil3 / white PIN 16
PIN 12 +V braun/grin PIN 1
Up brown/green
Gehéuse Schirm Gehéuse
Housing Shield Housing
PIN 5, 8-12, 13, 15, 19-25
frei / free
nicht belegt / not used
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10 FST 2 leak tester

10.1 Description

5
Imterface %
11 pApp 5
£

The leak tester serves to check NC linear and rotary encoders with 11 yApp interface and
9-pin output connector for leak currents (up to 3 MQ) in the cables or on the photocell board
(e.g. humidity from coolant causing “short circuits” in the connector housing or on boards in
the kQ or MQ range.)

The FST 2 automatically switches on when a test item (e.g. a linear encoder) is connected.
The lamp (LED) current of the encoder is used for this purpose.

For units without lamp (e.g. for connecting cables, or if the light unit is defective) the automatic
test procedure is not activated. In this case the “Start man.” button must be pressed.

@ Note

On encoders with integrated amplifier only leak currents between the internal shield
( J_) and the external shield ( _L) can be measured.

Due to the internal resistance (< 3 MQ) of the amplifier the four remaining LEDs always
indicate leak current when a test item is connected.

10.2 Explanation of the control elements

1 Female input connector 9-pin
For connecting encoders with sinusoidal output signals and extension cables with 9-pin
connector

2 Manual start button
When testing items with LED or encoders with defective lamp the manual start button
has to be pressed to activate the FST 2. The FST 2 is active as long as the button is pressed.

The manual start button also serves to check the battery.
The battery voltage is OK, if the LEDs light up like running light as long as the key is pressed.

3 LED display
Leak circuits are indicated by the LEDs being permanently lit.
The running light signalizes that there is no leak current in the test item.

The imprint on the FST 2 housing gives information on the where a leak current was
detected.

4 Quick reference guide
Brief operating instructions are printed onto the back side of the FST 2.
A sticker with instructions in English language is supplied with the device.
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10.3 Application example

Measurement of a rotary encoder having the following leak currents:

Leak current between | and L
Leak current between leland0V/5V

Instruction Display Error cause
Battery test: LED running light = battery functions
Press Start man. button i properly
72y

R AL A . .

3 Start | S \ LEDs dark = battery is defective

5 man | i

= 1 Al Al /

] \\;E:- :?;)/
Connect encoder; Leak current is displayed

test starts automatically between and _| .

(Leak current 1)  —

i
3

Test does not start
(LEDs dark)

Encoder light unit defective or
connection to light unit interrupted

Leak current is displayed
Press Start man. button to between L and _L.
start the test. (Leak current 1)

Eliminate leak current from the rotary encoder!

Connect encoder; The running light stops at LED 0 V/5 V.
test starts automatically A leak current between 0 V/5 V

and le1 is displayed by permanently

lit LEDs O V/5V and let

(leak current 2).

Ergang input

Eliminate leak current 2 from the rotary encoder!

Connect encoder; Each of the 6 LEDs lights up for a

test starts automatically moment (running light) as long as the
rotary encoder is connected or the Start
man. button is pressed.

Eingang/nput

Rotary encoder without leak
current!

@’ Note

After repair the measurement must be repeated until a running light forms from all LEDs.
Then the test item does not have any leak currents!
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10.4 Specifications
Sensitivity Leak currents <3 M

Sequence of .
measurements 0

I T
@
N

Measurementcycle 1s

Power supply unit 9V battery
Exchange the battery every two years; use leak-proof branded batteries (e.g. ALKALINE).

Battery voltage > 55V
Below 5.5 V the device is inactive!

Current 10 mA (operation)
consumption < 0.1 pApp (closed-circuit current)
Cable lengths Depend on capacitance
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11 ROD 486 rotary encoder

11.1 Description

-

With the ROD 486 you can check counting function and interpolation settings of ND, VRZ, IBV,
EXE, etc. with 1 Vpp interface.

The ROD 486 can be used to preset oscilloscope triggering for checking the reference mark with
the PWM.

connecting cable ID 298399-01, subsequent electronics with 11 pyApp interface can be
inspected.

=y Note
With the adapter 1 Vpp/11 pApp (interface converter) ID 364914-02 and the 12-pin

11.2 Specifications

Power
supply

Output signals

Line count

Electrical
connection

1Vss / 11 pyAss
N 1Vpp /11 uApp
12-pin 12-pin 9-pin
.B./e.g.
298399-01 EXE 6xx
ROD 486 364914-02
Folgeelektronik mit
11 yAss-Eingang /
Subsequent electronics
with 11 uApp input
Power supply 5V £10 % max. 120 mA
Incremental signals A, B 0.8-1.2 Vpp
Reference signal le0 0.2 -0.85V (usable component)

1000 lines/rev.
1 reference mark signal/revolution

Radial flange socket
(The connecting cable ID 298399-01 can be used as extension cable.)
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12 Specifications

12.1 PWM 9 basic unit

Power supply at the DC-IN socket

Supply voltage range

10-30V

Current consumption of PWM 9 with interface
board 1 Vpp ID 323077-02 without encoder

Approx. 250 mA with 24 V
Approx. 470 mA with 12 V
Switch-on current approx. 1 A

Power consumption with PWM power supply unit
ID 313797-01

Approx. 16 W

Power supply of PWM via the OUT flange socket of the interface board

Supply voltage range

3-10V (11 pApp, 1 Vpp, TTL)
10 -30V (check HTL!)

Current consumption of PWM 9 in PWM MODE
with interface board

1 Vpp ID 323077-02 without encoder and

without display lighting

with display lighting

with bright display lighting (Rv = 5 O instead of 10 Q)

Approx. 1.3 A (approx. 6.5 W) w. 5V
Approx. 1.6 A (approx. 8 W) with 5V
Approx. 1.8 A (approx. 9 W) with 5 V)

Power supply of the encoder

%’ I Note

Parameter P2: U-MSYS EXTERNAL set to floating

Encoder voltage (11 yApp, 1 Vpp, TTL)

3-9YV, can be set by hand
Default setting 5V + 0.1V

Encoder voltage (HTL)
without voltage prescribed by subsequent electronics

10— 19 V selectable with 24 V
PWM power supply unit

10 — 25 V selectable with 30 V
at DC-IN

Default setting 12V £ 0.2V

Encoder voltage (HTL)
with voltage of subsequent electronics

10-25V selectable with 30 V power
supply

%’ Note

When the PWM 9 is switched on, it adapts the PWM encoder voltage to the voltage of the

subsequent electronics.

Example: Subsequent electronics (OUT) 4.8 V, encoder voltage (IN) 4.8 V

Current limiting

Encoder current limit
Encoder current limit with active terminating resistor

Max. 500 mA
Max. 700 mA
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Frequency display

Measuring range of frequency counter 20 Hz -2 MHz

Frequency range of UNIVERSAL COUNTER

Maximum input frequency Approx. 2 kHz

Frequency range of DETERMINE PULSE NUMBER

Maximum input frequency 1 MHz
(Observe the maximum input frequency of the
interface board)

PHA, TV1, TV2 bar display

Measuring ranges in degrees [ ° | 5,10, 25, 50, autom. measuring
range; default setting + 50°

Frequency range 10 Hz - 50 kHz

PWT bar display of ref. mark width and position

Frequency range 15 Hz — 100 kHz

Max. number of ref. mark measurements 15 Reference signals
s

Ref. signal processing time 70 ms

%’ Note

If 15 Referencesignals s exceeded, the evaluation process ignores these reference mark
S

signals. If the reference mark spacing is less than 70 ms, the error message FREQU>
is displayed. (Example: Distance-coded reference marks)

Accuracy of PHA/TV display

Interface board Frequency TV PHA

TTL, HTL 10 Hz =10 kHz +0.5° | £05°
10 kHz-500 kHz | £2° +2°
500 kHz -1 MHz | £3° +3°

11 uApp, 1 Vpp 10Hz-10kHz | £1° | +3°
10kHz-500kHz | £3° | +5°
500 kHz -1 MHz | £5° | +5°

@’ Note

The specified tolerances are valid within the calibration cycle.
(See “Calibration” on page 10.)
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Temperature range

Operating temperature

0°Cto +40°C

Storage temperature

20°Cto +60 °C

Display contrast The contrast of the LCD can be adjusted. The trimmer is located next to the “C" BNC socket.

@ Note

An adjustment tool or a watchmaker's screwdriver is required for trimming!
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12.2 11 pApp interface board

Signal amplification (le1, le2, le0)

300 MY
HA

Input amplifier

Maximum signal current

le0, le1, le2: 66 pApp

Maximum input frequency

3dB

Approx. 300 kHz

%’ Note

The maximum input frequency only specifies the limit frequency of the PWM 9 current-
to-voltage converter (signal source: frequency generator). In real operation with measuring
systems the frequency response highly depends on the photocells, on the capacitance of

the photocells and on the cable length.

Measure current/voltage

Current range 0 -500 mA
Voltage range 0-10V
Tolerance +3%

Measure signal amplitudes

PWT MODE range

0 pApp - 16.9 pApp

PWM MODE range

2 pApp - 33.3 pApp
(corresponds to 0.6 — 10 Vpp)

Measuring frequency
Min. measuring frequency

Max. measuring frequency -3 dB

10 Hz
100 kHz

Tolerance with software adjustment

+ 3 % for measuring frequencies up to 20 kHz
+ 10 % for measuring frequencies up to 50 kHz

%’ Note

The specified tolerances are valid within the calibration cycle.

(See “Calibration” on page 10.)
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Display of UaS interference signal

le1 and le2 <4 uApp

Response time of the interface board t1 approx. 5 us
Response time of PWM display 12 >1.2 ys
Minimum duration of interference to display UaS t>6.2us (=t1 +12)
Interference display in PWT MODE 16.1 yApp
"SIGNALS TOO LARGE"

Encoder output

Output signal Like input signal
(with 0 V reference potential)

12.3 1 Vpp interface board

Encoder input (IN)

Signal voltage Max. 5 Vpp

Maximum input frequency

Max. frequency for the encoder input on the interface | Approx. 500 kHz
board (-3 dB)

Max. frequency for the analog signals on the BNC Approx. 1 MHz
sockets (-3 dB)

%’ Note

Higher input frequencies (up to 1 MHz) are possible; in this case the accuracy of

the PHA/TV display cannot be guaranteed any more!

The maximum input frequency only specifies the voltage input of PWM 9 (signal source:
frequency generator). In real operation with measuring systems the frequency response
highly depends on the encoder model and on the cable length.

Measure current/voltage

Current range 0-500 mA
Voltage range 0-10V
Tolerance +3 %

= Note
The specified tolerances are valid within the calibration cycle.
(See “Calibration” on page 10.)
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Measure signal amplitudes

Terminating resistor

Measuring range

0.2 Vpp - 1.6 Vpp

Measuring frequency
Min. measuring frequency
Max. measuring frequency -3 dB

10 Hz
100 kHz

Tolerance with software adjustment

+ 3 % for measuring frequencies up to 20 kHz
+ 10 % for measuring frequencies up to 50 kHz

121 Q

Display of UaS interference signal

Encoder output

=y

Incremental signals A and B

< 0.3 Vpp

Response time of the interface board

t1 approx. 5 us

Response time of PWM display

12 > 1.2 ys

Minimum duration of interference to display UaS t>6.2us (=11 +12)

Output signal

Like input signal

Note

The specified tolerances are valid within the calibration cycle.

(See “Calibration” on page 10.)
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12.4 1 Vpp absolute interface board

Encoder input (IN)

Signal voltage Max. 5 Vpp

Max. input frequency

Input frequency for 1 Vpp signals (-3 dB) Approx. 500 kHz

Max. frequency for the analog signals on the BNC Approx. 1 MHz (3 dB)
sockets

%’ Note

Higher input frequencies (up to 1 MHz) are possible; in this case the accuracy of the
PHA/TV display can not be guaranteed any more!

The maximum input frequency only specifies the voltage input of PWM 9 (signal source:
frequency generator). In real operation with measuring systems the frequency response
highly depends on the encoder model and on the cable length.

Encoder output (OUT)

Output signal Like input signal

Assignment of the BNC sockets
1 Vpp encoder, AB track

Signals on BNC socket A A, B, A+B, R
Signals on BNC socket B B, A, A+B, R
Signals on BNC socket C R, UaS, Up

1 Vpp encoder, CD track

Signals on BNC socket A C,D,C+D, R
Signals on BNC socket B D,C, C+D, R
Signals on BNC socket C R, UaS, Up

1 Vpp encoder with EnDat or SSl interface

Signals on BNC socket A A, CLK+, DAT+, DAT
Signals on BNC socket B B, CLK-, DAT+, DAT
Signals on BNC socket C UaS, Up, CLK—, CLK+
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Measure current/voltage

Measure signal amplitudes

Current range 0 -500 mA

Voltage range 0-30V

Tolerance 5%

Measuring range 0.2 Vpp - 1.6 Vpp

Measuring frequency

Min. measuring frequency 10 Hz

Max. measuring frequency -3 dB 100 kHz

Tolerance with software adjustment + 3 % for measuring frequencies up to 20 kHz
+ 10 % for measuring frequencies up to 50 kHz

Display of UaS interference signal

Terminating resistor

=y

Incremental signals A and B

< 0.3 Vpp

Response time of the interface board

t; approx. b us

Response time of PWM display

th>1.2us

Minimum duration of interference to display /UaS

t>6.2pus (=1 +ty)

Incremental signals A/ B

121 Q

Incremental signals C /D

Note

The specified tolerances are valid within the calibration cycle.

(See “Calibration” on page 10.)
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12.5 TTL interface board

Maximum input voltage

Maximum input voltage 7V

Maximum input frequency

Maximum input frequency Approx. 2 MHz

= Note
The maximum input frequency only specifies the limit frequency of the PWM square-wave
input (signal source: frequency generator).

Measure current/voltage

Current range 0-500 mA
Voltage range 0-10V
Tolerance +3 %

=y Note
The specified tolerances are valid within the calibration cycle.
(See "Calibration” on page 10.)

Measure signal amplitudes

High-level measuring range 25-75V
Low-level measuring range 0-25V
Resolution 50 mV

Measuring frequency

10 Hz - 200 kHz

Tolerance +50 mV
Terminating resistor

From encoder signal to U-MSYS 215 Q

From encoder signal to GND 909 Q

Note

Special feature of TTL interface board

Owing to the input circuit, the PHA/TV display is fully operative even in the event of a
cable breakage (e.g. Ua1). The missing signals are generated internally and entirely output
at the encoder output. A cable breakage can be detected in the mode MEASURE SIGNAL
AMPLITUDE or by checking the encoder signals at the BNC sockets.
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12.6 HTL interface board

Maximum input voltage

Maximum input voltage 0-30V

Maximum input frequency

Maximum input frequency Approx. 2 MHz

= Note
The maximum input frequency only specifies the limit frequency of the PWM square-wave
input (signal source: frequency generator).

Measure current/voltage

Current range 0 -500 mA
Voltage range 0-30V
Tolerance 5%

=y Note
The specified tolerances are valid within the calibration cycle.
(See "Calibration” on page 10.)

Measure signal amplitudes

High-level measuring range 75-225V

Low-level measuring range 0-75V

Resolution 100 mV

Measuring frequency 10 Hz — 200 kHz

Tolerance 100 mV
Terminating resistor

From encoder signal to U-MSYS 1200 Q

From encoder signal to GND 1200 Q

@’ Note

Special feature of HTL interface board
If the inverted encoder signals are missing at the encoder inputs, these signals are
generated internally and output to the encoder output.
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12.7 PWM power supply unit

Input voltage 100 - 240V AC, 50 - 60 Hz
Output voltage 24Vdc, 1.0 A
Protection class 1
Max. ambient temperature 40 °C
Required EN 61000-6-2

EMC standards . . . .
Immunity for industrial environments

In detail:

EN 61000-4-2 ES level 3

EN 61000-4-3 Radiation level 3

EN 61000-4-4 Burst level 3

EN 61000-4-5 Surge level 3

EN 61000-4-6 Radio frequency induction level 3

EN 55011 Class B

Noise suppression
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13 Contacts

Your HEIDENHAIN helpline

The qualified, multilingual specialists of the HEIDENHAIN helpline in Traunreut 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

Encoders/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 TNC
+49 (8669) 31-3102
E-mail: service-plc@heidenhain.de

APP programming
+49 (8669) 31-3106
E-mail: service.app@heidenhain.de

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

Technical training

Team Germany
+49 (8669) 31-3121

Team "Foreign Countries”
+49 (8669) 31-3123

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

E-mail: service.order@heidenhain.de

+49 (8669) 31-3049, 31-1695
Fax: +49 (8669) 31-1999
E-mail: mtt@heidenhain.de
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HEIDENHAIN

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

=

+49 8669 31-0

+49 8669 32-5061
E-mail: info@heidenhain.de

www.heidenhain.de

Volistandige und weitere Adressen siehe www.heidenhain.de
For complete and further addresses see www.heidenhain.de

DE

HEIDENHAIN Vertrieb Deutschland
83301 Traunreut, Deutschland

@ 08669 31-3132

08669 32-3132

E-Mail: hd@heidenhain.de

HEIDENHAIN Technisches Biiro Nord
12681 Berlin, Deutschland
@ 030 54705-240

HEIDENHAIN Technisches Biiro Mitte
07751 Jena, Deutschland
@ 036414728-250

HEIDENHAIN Technisches Biiro West
44379 Dortmund, Deutschland
= 0231618083-0

HEIDENHAIN Technisches Biiro Siidwest
70771 Leinfelden-Echterdingen, Deutschland
@ 0711 9933950

HEIDENHAIN Technisches Biiro Siidost
83301 Traunreut, Deutschland
= 08669 31-1345

AR

AT

AU

BE

BG

BR

BY

CA

CH

CN

cz

DK

NAKASE SRL.
B1653A0X Villa Ballester, Argentina
www.heidenhain.com.ar

HEIDENHAIN Techn. Biiro Osterreich
83301 Traunreut, Germany
www.heidenhain.de

FCR MIOTIONTECHNOLOGY PTY LTD
Laverton North Victoria 3026, Australia
E-mail: sales@fcrmotion.com

HEIDENHAIN NV/SA
1760 Roosdaal, Belgium
www.heidenhain.be

ESD Bulgaria Ltd.
Sofia 1172, Bulgaria
www.esd.bg

HEIDENHAIN Brasil Ltda.
04763-070 — Sao Paulo — SP, Brazil
www.heidenhain.com.br

GERTNER Service GmbH
220026 Minsk, Belarus
www.heidenhain.by

HEIDENHAIN CORPORATION
Mississauga, OntarioL5T2N2, Canada
www.heidenhain.com

HEIDENHAIN (SCHWEIZ) AG
8603 Schwerzenbach, Switzerland
www.heidenhain.ch

DR. JOHANNES HEIDENHAIN
(CHINA) Co., Ltd.

Beijing 101312, China
www.heidenhain.com.cn

HEIDENHAIN s.r.o0.
102 00 Praha 10, Czech Republic
www.heidenhain.cz

TPTEKNIKA/S
2670 Greve, Denmark
www.tp-gruppen.dk

517651-28 - Ver10 - 02/2018 - S - Printed in Germany
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FI

FR
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GR

HK

HR
HU

JP

KR

MX

My

NL

NO

NZ

FARRESA ELECTRONICA S.A.
08028 Barcelona, Spain
www.farresa.es

HEIDENHAIN Scandinavia AB
01740 Vantaa, Finland
www.heidenhain.fi

HEIDENHAIN FRANCE sarl
92310 Sévres, France
www.heidenhain.fr

HEIDENHAIN (G.B.) Limited
Burgess Hill RH15 9RD, United Kingdom
www.heidenhain.co.uk

MB Milionis Vassilis
17341 Athens, Greece
www.heidenhain.gr

HEIDENHAIN LTD
Kowloon, Hong Kong
E-mail: sales@heidenhain.com.hk

Croatia > SL

HEIDENHAIN Kereskedelmi Képviselet
1239 Budapest, Hungary
www.heidenhain.hu

PT Servitama EraToolsindo
Jakarta 13930, Indonesia
E-mail: ptset@group.gts.co.id

NEUMO VARGUS MARKETING LTD.
Holon, 58859, Israel
E-mail: neumo@neumo-vargus.co.il

HEIDENHAIN Optics & Electronics
India Private Limited

Chetpet, Chennai 600 031, India
www.heidenhain.in

HEIDENHAIN ITALIANA S.r.l.
20128 Milano, Italy
www.heidenhain.it

HEIDENHAIN K.K.
Tokyo 102-0083, Japan
www.heidenhain.co.jp

HEIDENHAIN Korea LTD.
Gasan-Dong, Seoul, Korea 153-782
www.heidenhain.co.kr

HEIDENHAIN CORPORATION MEXICO
20290 Aguascalientes, AGS., Mexico
E-mail: info@heidenhain.com

ISOSERVE SDN. BHD.
43200 Balakong, Selangor
E-mail: sales@isoserve.com.my

HEIDENHAIN NEDERLAND B.V.
6716 BM Ede, Netherlands
www.heidenhain.nl

HEIDENHAIN Scandinavia AB
7300 Orkanger, Norway
www.heidenhain.no

Llama ENGINEERING Ltd
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E-mail: info@llamaengineering.co.nz
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02-384 Warszawa, Poland
www.heidenhain.pl

FARRESA ELECTRONICA, LDA.
4470 - 177 Maia, Portugal
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HEIDENHAIN CORPORATION
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