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1 General information  
 
The absolute ExN 1100 rotary encoders with safe mechanics (attribute: WELLA1 - 1KC and KUPPA1 - 
75A), which are integrated into servo motors, attain fault exclusion for loosening of shaft and stator 
coupling if the following documents are adhered to. 

 
Adhere to the information in the following documents to ensure the correct and intended operation of 
the encoder: 

 Position Encoders for Servo Drives catalog: 208 922-xx (current edition) or  
Product Information (if available) 

 General mounting instructions for the product 
 
Device designation Product ID number Mounting Instructions 

ID number 
ECN 1113 
EQN 1125 

803427-02  
803428-03 

816486-xx 

 
 This document for mounting and operation 

 
The restrictions and specifications stated below have priority over the corresponding information given 
in the catalog, the Product Information or the mounting instructions. They can influence the attainable 
technical data in the application. 
 

2 Additional specifications 
 
Tolerance for safe  
mechanical connection: ± 2° (fault exclusion for loosening of shaft and stator coupling) 
 
Max. permissible vibration  
for fault exclusion: ≤ 300 m/s2 (at the encoder in the application; for mechanical fault 

exclusion). For information on the measuring point and the measurement, 
please refer to the specifications in the catalog. 

 
Moment of inertia: Rotor:  JR ≤ 0.4 x 10-6 kgm2 
 Stator: JS ≤ 1.0 x 10-5 kgm2 
 
 
Angular acceleration: Rotor:  αR ≤ 0.8 x 105 rad/s2 
 Stator: αS ≤ 1.0 x 104 rad/s2 
 

3 Important notes 
 
 After installation and exchange, an acceptance test according to the manufacturer’s information 

about the machine must be performed. 
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 Information on mounting (e.g. optional checking of the shaft connection) must be specified by the 
machine manufacturer or designer. 

 Encoders that have contributed to the failure of a safety function in the application must be 
returned to HEIDENHAIN Traunreut, together with the fasteners (screws). 

 Ripple currents through the ball bearings of the encoder are not permissible. 
 Do not drop the encoder or subject it to major vibration; avoid impact or shock. 
 Avoid direct contact of aggressive media with the encoder and connector. 
 Do not clean the encoder with thinners, alcohol or benzine. 
 Prevent the encoder from getting into contact with chips, sharp objects etc. because they can 

destroy the sealing system. 

4 Mounting (differs from standard mounting to some extent) 
 
The blind hollow shaft of the rotary encoder 
is slid onto the back of the motor's drive 
shaft and fastened with a central screw. It 
is particularly important to ensure that the 
positive-locking element of the encoder 
shaft securely engages the corresponding 
slot in the measured shaft. In some cases, 
an appropriate check is necessary. The 
stator is connected to a flat surface with 
two clamping screws. Use the screws with 
materially bonding anti-rotation lock 
available as mounting accessories.  
 
 
 
To mount the ExN 1100, the following conditions are required for a safe mechanical connection:  

 

4.1 Mounting accessories 

 
Clamping screws and the central screw are not included in delivery. They can be ordered separately. 
The screws feature a coating that forms a materially bonding anti-rotation lock after a curing time of six 
hours. Therefore the screws cannot be reused. Unused screws are not storable indefinitely. The 
minimum shelf life is two years. The expiration date is printed on the package. 
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4.2 Required mating dimensions 

 

  
 

 

 
      

4.3 Mounting information 

 

 
 



 
 

 Release no.     Version Rev. Sheet Page

  R6972     D1000428 - 00 - A - 01 4/ 
      Document no. 6 
 

T
he

 r
ep

ro
du

ct
io

n
, d

is
tr

ib
ut

io
n 

an
d 

ut
ili

za
tio

n 
of

 th
is

 d
oc

um
en

t a
s 

w
el

l a
s 

th
e 

co
m

m
un

ic
at

io
n 

of
 it

s 
co

nt
en

ts
 to

 o
th

er
s 

w
ith

ou
t e

xp
re

ss
 a

ut
ho

riz
at

io
n 

is
 p

ro
hi

bi
te

d.
 O

ff
en

de
rs

 w
ill

 b
e 

he
ld

 li
ab

le
 fo

r 
th

e
 

pa
ym

en
t o

f d
am

ag
es

. A
ll 

rig
ht

s 
re

se
rv

ed
 in

 th
e 

ev
en

t 
of

 th
e 

g
ra

nt
 o

f a
 p

at
en

t, 
ut

ili
ty

 m
od

el
 o

r 
de

si
gn

. 
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4.4  Mounting sequence 

 

      
 
 

 
 

Width A/F 2.5 

ISO 4762 



 
 

 Release no.     Version Rev. Sheet Page

  R6972     D1000428 - 00 - A - 01 6/ 
      Document no. 6 
 

T
he

 r
ep

ro
du

ct
io

n
, d

is
tr

ib
ut

io
n 

an
d 

ut
ili

za
tio

n 
of

 th
is

 d
oc

um
en

t a
s 

w
el

l a
s 

th
e 

co
m

m
un

ic
at

io
n 

of
 it

s 
co

nt
en

ts
 to

 o
th

er
s 

w
ith

ou
t e

xp
re

ss
 a

ut
ho

riz
at

io
n 

is
 p

ro
hi

bi
te

d.
 O

ff
en

de
rs

 w
ill

 b
e 

he
ld

 li
ab

le
 fo

r 
th

e
 

pa
ym

en
t o

f d
am

ag
es

. A
ll 

rig
ht

s 
re

se
rv

ed
 in

 th
e 

ev
en

t 
of

 th
e 

g
ra

nt
 o

f a
 p

at
en

t, 
ut

ili
ty

 m
od

el
 o

r 
de

si
gn

. 

 

 
 
 



Product Information

ECI 1119
EQI 1131

70D Flange

 
Absolute Rotary Encoders

without Integral Bearings

 
Suited for safety-related applications

up to SIL 3 when coupled with

additional measures

1/2015



ECI 1119, EQI 1131

Rotary encoders for absolute position values with safe singleturn information

• Rugged inductive scanning principle

• 70D mounting flange

• Blind hollow shaft Ø 6 mm, axial clamping (82A)

• Required mating dimensions with M3 central screw×40

 = Bearing of mating shaft

M1 = Messpunkt Arbeitstemperatur

M2 = Messpunkt Vibration

1 = Opening for plug connector min. 1.5 mm larger all around

2 = Screw ISO 4762 – M3x10 – 8.8 – MKL, tightening torque 1±0.1 Nm

3 = Screw, ISO 4762 – M3x40 – 8.8 – MKL, tightening torque 1±0.1 Nm

4 = Distance to cover including air clearance and creepage distance to the electronics. 

Provide opening for connector; at least 1 mm larger

5 = Shaft; ensure full-surface contact!

6 = Maximum permissible deviation between shaft and flange surfaces. Compensation of mounting tolerances and thermal expansion. 

(When using the ATS software for inspecting the mounting, the display value for the mounting dimension deviates by 2 mm)

7 = Exl flange surface; ensure full-surface contact!

8 = Chamfer at start of thread is obligatory for materially bonding anti-rotation lock

9 = Possible centering hole

10 = Undercut

11 = Drehrichtung der Welle für Ausgangssignale gemäß Schnittstellen-Beschreibung

Required mating dimensions



Specifications

Specifications ECI 1119 – Singleturn EQI 1131 – Multiturn

These data apply for Upon request ID 826980-53 1)

Functional safety

For applications up to

As single-encoder system for monitoring and closed-loop functions

• SIL 2 according to EN 61508 (further basis for testing: EN 61800-5-2)

• Category 3 PL d according to EN ISO 13849-1:2008

With additional measures as per document 1000344 for safety-related applications up to SIL 3 or

category 4, PL e

Safe in singleturn range

PFH SIL 2: ≤ 15 x 10 -9  (probability of dangerous failure per hour)

SIL 3: ≤ 2 x 10 -9

Safe position  2) Encoder: ± 0.88° (safety-related measuring step: SM = 0.35°)

Mechanical coupling: ± 0°; (fault exclusion for loosening of shaft and stator couplings, designed for

acceleration of the stator: ≤ 400 m/s 2 ; of the rotor: ≤ 600 m/s 2 )

Interface EnDat 2.2

Ordering designation EnDat22

Position values/revolution 524 288 (19 bits)

Revolutions - 4096 (12 bits)

Calculation time tcal

Clock frequency

≤ 5 µs

≤ 16 MHz

System accuracy ± 120"

Electrical connection 15-pin PCB connector (with connection for external temperature sensor  3) )

Cable length ≤ 100 mm (See “General electrical information” in the Interfaces of HEIDENHAIN Encoders brochure

Voltage supply 3.6 V to 14 V DC

Power consumption  4)  (maximum) At 3.6 V: ≤ 650 mW; At 14 V: ≤ 700 mW At 3.6 V: ≤ 750 mW; at 14 V: ≤ 850 mW

Current consumption (typical) At 5 V: 95 mA (without load) At 5 V: 115 mA (without load)

Shaft Blind hollow shaft for axial clamping Ø 6 mm (82A)

Spindle speed ≤ 15 000 min -1 ≤ 12 000 min -1

Moment of inertia of rotor 0.3 × 10 -6  kgm 2

Angular acceleration of rotor ≤ 1 x 10 5  rad/s 2

Axial motion of measured shaft ≤ ± 0.4 mm

Vibration 55 to 2000 Hz 5)

Shock 6 ms

Stator: ≤ 400 m/s 2 ; rotor: ≤ 600 m/s 2 (EN 60 068-2-6)

≤ 2000 m/s 2 (EN 60 068-2-27)

Operating temperature –40 °C to 110 °C

Trigger threshold of error message

for excessive temperature

125 °C (measuring accuracy of the internal temperature sensor: ± 1 K)

Relative humidity ≤ 93 % (40 °C/21 d as per EN 60 068-2-78); without condensation

Protection EN 60 529 IP 00 (see Insulation under General mechanical information in the Encoders for Servo Drives catalog;

use installation measures to ensure CE conformity of the total system!)

Weight ≈ 0.04 kg

1) Rotary encoders in collective package

2) Further tolerances may occur in the subsequent electronics after the position value comparison (contact the manufacturer of the

subsequent electronics)

3) See Temperature measurement in motors in the Encoders for Servo Drives catalog.

4) See General electrical information in the Interfaces of HEIDENHAIN Encoders brochure

5) 10 Hz to 55 Hz, constant over distance, 4.9 mm peak to peak



Mounting

The blind hollow shaft of the rotary encoder is slid onto the motor's drive shaft and

fastened with a central screw. The stator is connected with two mounting screws using a

centering diameter. Use screws with materially bonding anti-rotation locking (see Mounting

accessories).

Conditions required on the motor side for a safe mechanical connection:

Mating shaft Mating stator

Material Steel Aluminum

Tensile strength Rm ≥ 600 N/mm 2 ≥ 220 N/mm 2

Shear strength τm - ≥ 150 N/mm 2

Interface pressure PG ≥ 500 N/mm 2 ≥ 200 N/mm 2

Surface roughness RZ ≤ 10 µm ≤ 10 µm

Coefficient of expansion αtherm (10 to 17) × 10 -6  K -1 ≤ 25 × 10 -6  K -1

Mounting accessories

Screws

Screws (central screw, mounting screws) are not included in delivery. They can be ordered

separately.

ECI 1119; EQI 1131 Screws 1) Lot size

Central screw for

fastening the shaft

ISO 4762-M3×40-8.8-MKL ID 202264-82 10 or 100

pieces

Mounting screw for

flange

ISO 4762-M3×10-8.8-MKL ID 202264-87 20 or 200

pieces

1) With coating for materially bonding anti-rotation lock

Please note the information on screws from HEIDENHAIN in the catalog titled Encoders for

Servo Drives, chapter General Mechanical Information under Rotary encoders with functional

safety.

Mounting aid

The mounting aid serves to plug and unplug the PCB connector. It prevents damage to the

cable because the strain is applied only to the connector. The wires themselves must not be

strained.

ID 1075573-01

For further mounting information and mounting aids, refer to the Encoders for Servo

Drives catalog. The installation can be inspected using a PWM 20 and ATS software

(see document 1082415)



Electrical connection – cable

Cable

Motor-internal encoder cables TPE [10×0.16 mm 2 ] 1) ; AV = 0.16 mm 2

Complete with PCB connector (15-pin) and

M12 flange socket (male), 8-pin; length ≤ 0.3 m;

including two wires for temperature sensor

ID 1119952-xx

With one PCB connector (15-pin); length ≤ 0.15 m;

including two lines for temperature sensor

ID 1119958-xx

1) Single wires with braided sleeving; without shielding

Output cable inside the motor, without wires for temperature sensor available on request

Note for safety-related applications: Provide bit error rate as per specification 533095!

PUR connecting cable PUR Ø 6 mm; [(4×0.4 mm²) + (4×0.34 mm²)]; AP = 0.34 mm 2

Complete with M12 connector (female) and M12

coupling (male), 8 pins each

ID 368330-xx

Complete with 8-pin M12 connector (female) and

15-pin D-sub connector (female)

ID 533627-xx

Complete with 8-pin M12 connector (female) and

15-pin D-sub connector (male)

ID 524599-xx

With one 8-pin M12 connector (female) ID 634265-xx 1)

AP: Cross section of power supply lines

1) Connecting element must be suitable for the maximum clock frequency used

Note for safety-related applications: Provide bit error rate as per specification 533095!



Electrical connection – pin layout

Pin layout

8-pin coupling or

flange socket M12

15-pin PCB

connector

Voltage supply Position values Other signals 1)

M12 8 2 5 1 3 4 7 6 / /

13 11 14 12 7 8 9 10 5 6

UP Sensor UP 0 V Sensor 0 V DATA DATA CLOCK CLOCK T+ 2) T- 2)

Brown/

Green

Blue White/

Green

White Gray Pink Violet Yellow Brown Green

1) Only with adapter cables inside the motor

2) Connections for external temperature sensor; evaluation optimized for KTY 84-130 (see Temperature measurement in motors in the

Encoders for Servo Drives catalog)

Cable shield connected to housing; Up = Power supply

Sensor: The sensor line is connected in the encoder with the corresponding power line

Vacant pins or wires must not be used!

Note for safety-oriented applications: Only HEIDENHAIN cables complete with connectors are qualified for use. Exchange connectors or

modify cables only after consultation with HEIDENHAIN Traunreut.

This Product Information supersedes all previous editions, which thereby become invalid.

The basis for ordering from HEIDENHAIN is always the Product Information valid when the

contract is made.

Related documents: Adhere to the information in the following documents to ensure the

correct and intended operation of the encoder:

• Catalog: Position Encoders for Servo Drives: 208922-xx

• Mounting Instructions: ECI 1119, EQI 1131: 1126437-xx

• Technical Information: Safety-Related Position Measuring Systems596632

• For implementation in a safe control or inverter: Specification: 533095 and

Supplementary Catalog of Measures (SIL 3, PL e): 10003441126353 · 00 · A · 02 · 1/2015 · PDF
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