
Page 1

P
a
g

e
 1

Zettlex Inc    der  Product Guide

Midi Ultra Range 75-300mm

High Accuracy 

Inductive Angle Encoders

MIDI ULTRA Revision 4.11.7 June 2020

TM



Page 2

P
a
g

e
 2

No contacts

No bearings

No couplings

No maintenance

Absolute

Compact

Easy installation

Accurate

Robust

Integral electronics

>500 Million product options

Economical

Global support

éé..they tick all the boxes.
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Whereas optical or capacitive sensors can be

unreliable in harsh conditions ï notably with

condensation or dust - IncOders are generally

unaffected by foreign matter and IP68 rated

versions are available.

Unlike capacitive devices, there is no need to earth

the Rotor or Stator.

Robust, aluminium alloy housings with SurTec650

surface finish and monolithic constructions are

used throughout.

Zettlex IncOders are non-contact devices for

precise angle measurement. They use an inductive

technique, similar to that used by electrical

transformers. IncOders may be considered as an

inductive encoder.

Ultra High Accuracy IncOders are calibrated for

improved accuracy and an accuracy certificate is

provided with each unit.

IncOders are well suited to harsh environments -

where potentiometers, optical or capacitive devices

might be unreliable.

IncOders have two main parts each shaped like a

flat ring: a Stator and a Rotor. The Stator is

powered and measures the angular position of the

passive Rotor.

A big bore and low axial height allows easy

integration with through-shafts, slip-rings, direct

drive motors, optical-fibres, pipes or cables.

1. Introduction

IncOder technology is proven technology ïtried

and tested in tough conditions on land, sea and in

the air.

IncOders require no service or maintenance and

so they areófitandforgetôdevices.

They are designed and built so they won't let

you down when the going gets tough.

IncOders make it easy to achieve high precision,

high reliability angle measurement.

There is no need to consider bearing alignment,

seals or wearing parts.

Stator

Rotor
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The IncOder range offers millions of product options. Ultra High Accuracy units are available with up to 19 arc-

seconds accuracy depending on size (see Section 4.11). Each Midi Ultra unit is calibrated for improved

accuracy and an accuracy certificate is supplied with each unit.

Specify the right product for your application using the IncOder Product Option / Part Number (see

Section 7). Each IncOder contains one Stator and one Rotor. Each IncOder contains one Stator and one

Rotor, supplied as a matched pair. The range of options are:-

IncOder Size : stated as outer diameter: 75, 90, 100 etc. up to 300mmïsee Section 4.

Resolution Options : 17 to 22bits or any integer number of pulses - see Section 5.

Communication Interface Options :

Synchronous Serial Interfaceïsee Section 5.4 (Product Options SSI1-9, SSI31-32)

Asynchronous Serial Interfaceïsee Section 5.5 (Product Options ASI1-2, ASI31-32)

Serial Peripheral Interfaceïsee Section 5.6 (Product Options SPI1, SPI31)

A/B/Z pulsesïsee Section 5.7 (Product Options ABZ1-6)

BISS-Cïsee Section 5.8 (Product Options BIS3, BIS31)

Connection Options : radial and axial connections as well as integral cablesïsee Section 4.7-4.9.

Voltage Options : 5, 12 or 24VDC.

Extended Range Options : these options are only intended for ultra high-reliability applications which

may require extended thermal stress screening, bake-out, high shock/vibration constructions, leaded

solder, high pressure, long-term water immersion, low or high operating temperatures ïsee Section

4.10.

A range of Accessories is also available (see Section 8) including:

Cables : various shielded cables with connector.

Rotor Shaft Clamp : a device for connecting Screw Mount Rotors to shafts.

Shims: plastic shims for installation.

Servo Clamps : for installing Servo Clamp format Stators

2. Product Options
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IncOders are designed, made, tested and shipped by our facility in Cambridge, UK. Commercial and technical

support is provided by the same site or through our global network of partners.

IncOder manufacturing processes are well established, having been perfected over years and the production

of thousands of products. Every IncOder is serial numbered and tested according to a rigorous acceptance

test procedure before dispatch. Detailed test records for every IncOder are stored by Celera Motion. Accuracy

certificates are provided with all Ultra range products.

Certificates of conformity are available as well as a RoHS compliance certificate and a REACH statement.

IncOders are not ITAR restricted and use no ITAR components. A UK government export license is typically

not required for the devices specified in this Product Guide.

All design, manufacturing and commercial processes operate under a comprehensive ISO-9001:2015 quality

management system, developed by Zettlex engineers. The quality management system is subject to regular

internal and external audit ïincluding an annual audit by a UKAS accredited, independent authority. Zettlex is

also certified for the design and manufacture of intrinsically safe (ATEX) sensors under BS EN 13980.

Electronics manufacturing is to IPC Class III standards.

A copy of our ISO-9001 and ATEX certificate is available on www.celeramotion.com.

3. Manufacturing & Quality
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INC-3H-75INC-3H-90INC-3H-100INC-3H-125INC-3H-150INC-3H-175INC-3H-200INC-3H-225INC-3H-250INC-3H-300

Dim. A : Stator / Rotor Body O.D.75.00 90.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 300.00 mm

Dim. B : Pitch Circle Diameter30.50 45.50 55.50 80.50 105.50 130.50 155.50 180.50 205.50 255.50 mm

Dim. C : Rotor I.D. 25.00 40.00 50.00 75.00 100.00 125.00 150.00 175.00 200.00 250.00 mm

Dim. D : Stator I.D. 25.80 40.80 50.80 75.80 100.80 125.80 150.80 175.80 200.80 250.80 mm

Dim. E : Offset Angle from T.D.C. 30 30 30 30 30 30 30 30 20 20 degrees

N Number of screw clearance holes 4 4 4 4 6 6 6 6 8 8

Max. radial misalignment mm

Rotor & Stator fixings

0.25

Steel screws cap head M2.5 & steel dowels M3 

D (STATOR) TOL H7

B

A (STATOR) TOL h7

N HOLES DIAM 2.80+0.05

THROô EQUISPACED ON 

DIAM. B 

(ROTOR & STATOR)

2 HOLES DIAM 3.20+0.05

THROô                ON DIAM. B

(ROTOR & STATOR)
AIR GAP 1.10 Ñ0.10

STATOR ROTOR

2.50

5.60

4.80

9.80

(16.5)

4 MAX.

22 MAX.

NOTES

1. 3D CAD MODEL FILES AVAILABLE ON WWW.CELERAMOTION.COM

2. UNIT SHOWN WITH AXIAL CONNECTOR (AC1) 

3. ALL DIMS IN mm ïDO NOT SCALE

4. 3RD ANGLE PROJECTION

5. TOLERANCES:- 0 DECIMAL PLACES = ±0.5

1 DECIMAL PLACES = ±0.2

2 DECIMAL PLACES = ±0.1

ZERO POSôN

E

C
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O
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O

R
) 
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O

L
 H

7

C
 (

R
O

T
O

R
)+

1
0
.8

D (STATOR)+10.0

11

E

7.5 MAX

CONNECTOR

0.10

VIEW ON EXTERIOR FACE OF STATOR

SECTION ON 

CENTRE LINE

0.30x45o TYP. 

R0.2 MAX.

IN 2 PLACES

0.10

A
 (

R
O

T
O

R
) 

T
O

L
 h

7

+0.00

-0.05

+0.00

-0.05

4.1 Ultra High Accuracy Screw Mount Stator & Screw 

Mount Rotor Format - Product Option INC-3H
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Screw Mount Format IncOders can be installed in various ways and the following sketches show a few

examples. Provided the axial gap and concentricity tolerances are maintained, then the stated measurement

performance will be met.

AXIAL GAP 1.20mm MAX.

1.00mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.1mm

AXIAL GAP 1.20mm MAX.

1.00mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.1mm

ROTOR

STATOR

ROTOR

STATOR

All formats of IncOder can be installed using a circumferential clamp in the host equipment. This applies to

Rotor or Stator. Preferably the C-ringôsgap is closed by at least one screw.

ROTOR OR STATOR

HOST MECHANICAL EQUIPMENT

OPTIONAL

ROTOR SHAFT CLAMP

(SEE ACCESSORIES IN

SECTION 8)

4.1 Ultra High Accuracy Screw Mount Stator & Screw 

Mount Rotor Format - Product Option INC-3H
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INC-4H-75INC-4H-90INC-4H-100INC-4H-125INC-4H-150INC-4H-175INC-4H-200INC-4H-225INC-4H-250INC-4-300

Dim. A : Stator / Rotor Body O.D.75.00 90.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 300.00 mm

Dim. C : Rotor I.D. 35.00 50.00 60.00 85.00 110.00 135.00 160.00 185.00 210.00 260.00 mm

Dim. D : Stator I.D. 35.80 50.80 60.80 85.80 110.80 135.80 160.80 185.80 210.80 260.80 mm

N Number of Set Screws 3 3 3 3 3 4 4 6 6 8

Max. radial misalignment mm

Rotor & Stator fixings Rotor by Set Screws St. Steel (supplied).  Stator by Servo Clamps (see Accessories) or host equipment

0.25

ROTOR

5.70

(21.6)

NOTES

1. 3D CAD MODEL FILES AVAILABLE ON WWW.CELERAMOTION.COM

2. UNIT SHOWN WITH AXIAL CONNECTOR AC1

3. SEE SECTION 8 FOR CORRESPONDING SERVO CLAMPS

4. ALL DIMS IN mm ïDO NOT SCALE

5. 3RD ANGLE PROJECTION

6. TOLERANCES:- 0 DECIMAL PLACES = ±0.5

1 DECIMAL PLACES = ±0.2

2 DECIMAL PLACES = ±0.1

C
 (

R
O

T
O

R
) 

T
O

L
 H

7

5.0

(C
+

 2
2
)

SET SCREW

ST. STEEL

M3 x 10 LG.

EQUISPACED

N OFF

A
 T

O
L
 h

7

SECTION ON 

CENTRE LINE
VIEW ON EXTERIOR FACE OF STATOR

A TOL h7

STATOR

4 MAX.

22 MAX.

D (STATOR) TOL H7

11

7.5 MAX

CONNECTOR

A + 3.00 8.30

1.50

AIR GAP 1.10 Ñ0.35

9.80

0.3x45o TYP.

R0.2 MAX.

IN 2

PLACES

4.2 Ultra High Accuracy Servo Clamp Stator & Set 

Screw Rotor Format - Product Option INC-4H
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AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

Servo Mount Format IncOders can be installed in various ways and the following sketches show a few

examples. Provided the axial gap and concentricity tolerances are maintained, then the stated measurement

performance will be met. For IncOder 75, 90, 100 & 125mm sizes use 3 Servo Clamps; for 150 & 175mm use

at least 4 and at least 6 Servo Clamps for larger sizes.

SET SCREWS TIGHTENED

ON TO SHAFT

SERVO CLAMPS

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm
SET SCREWS TIGHTENED

ON TO SHAFT

SERVO CLAMPS

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm
SET SCREWS TIGHTENED

ON TO SHAFT

ROTOR

STATOR

ROTOR

STATOR

ROTOR

STATOR

SERVO CLAMPS

4.2 Ultra High Accuracy Servo Clamp Stator & Set 

Screw Rotor Format - Product Option INC-4H
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INC-6H-75INC-6H-90INC-6H-100INC-6H-125INC-6H-150INC-6H-175INC-6H-200INC-6H-225INC-6H-250INC-6H-300

Dim. A : Stator / Rotor Body O.D.75.00 90.00 100.00 125.00 150.00 175.00 200.00 225.00 250.00 300.00 mm

Dim. C : Rotor I.D. 30.00 45.00 55.00 80.00 105.00 130.00 155.00 180.00 205.00 255.00 mm

Dim. D : Stator I.D. 35.80 50.80 60.80 85.80 110.80 135.80 160.80 185.80 210.80 260.80 mm

Max. radial misalignment mm

Rotor & Stator fixings

0.25

Rotor by host equipment and Stator by Servo Clamps (ordered separately - see Accessories) or host equipment

A TOL h7

AIR GAP 1.10 Ñ0.35

STATOR

ROTOR

5.60

(16.5)

4 MAX.

22 MAX.

NOTES

1. 3D CAD MODEL FILES AVAILABLE ON WWW.CELERAMOTION.COM

2. SEE SECTION 8 FOR CORRESPONDING SERVO CLAMPS 

3. UNIT SHOWN WITH AXIAL CONNECTOR AC1

4. ALL DIMS IN mm ïDO NOT SCALE

5. 3RD ANGLE PROJECTION

6. TOLERANCES:- 0 DECIMAL PLACES = ±0.5

1 DECIMAL PLACES = ±0.2

2 DECIMAL PLACES = ±0.1

C
 (

R
O

T
O

R
) 

T
O

L
 H

7

D (STATOR) TOL H7

11

7.5 MAX

CONNECTOR

A + 3.00
8.30

1.50

A
 T

O
L
 h

7

VIEW ON EXTERIOR FACE OF STATOR

SECTION ON 

CENTRE LINE

9.80

C/FR 0.3 x45o TYP.

R0.2 MAX.

IN 2 

PLACES

4.3 Ultra High Accuracy Servo Clamp Stator & Plain 

Rotor Format - Product Option INC-6H
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AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

IncOders with Servo Clamp Stators & Plain Rotors can be installed in various ways and some examples are

shown below. Provided the axial gap and concentricity tolerances are maintained, then the stated

measurement performance will be met. For IncOder 75, 90, 100 & 125mm sizes use 3 Servo Clamps; for 150

& 175mm use at least 4 and at least 6 Servo Clamps for larger sizes.

SCREW & WASHER TO

CLAMP ROTOR.

CLOSE FIT TO SHAFT

SHOULDER

SERVO CLAMPS

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

LOCKING RING & THREADED

SHAFT CLAMPS ROTOR.

CLOSE FIT TO SHAFT

SHOULDER

SERVO CLAMPS

ROTOR

STATOR

ROTOR

STATOR

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

SCREWED PLATE.

CLOSE FIT TO SHAFT

SHOULDER

SERVO CLAMPS

ROTOR

STATOR

4.3 Ultra High Accuracy Servo Clamp Stator & Plain 

Rotor Format - Product Option INC-6H
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INC-10H-75INC-10H-90INC-10H-100INC-10H-125INC-10H-150INC-10H-175INC-10H-200INC-10H-225INC-10H-250INC-10H-300

Dim. A : Stator / Rotor Body O.D. n/a n/a n/a 125.00 150.00 175.00 200.00 225.00 250.00 300.00 mm

Dim. B : Pitch Circle Diameter n/a n/a n/a 80.50 105.50 130.50 155.50 180.50 205.50 255.50 mm

Dim. C : Rotor I.D. n/a n/a n/a 35.80 60.80 85.80 110.80 135.80 160.80 210.80 mm

Dim. D : Stator I.D. n/a n/a n/a 35.80 60.80 85.80 110.80 135.80 160.80 210.80 mm

Dim E : Offset Angle from T.D.C. n/a n/a n/a 30 30 30 30 30 20 20 degrees

N Number of screw clearance holes n/a n/a n/a 4 6 6 6 6 8 8

Max. radial misalignment n/a n/a n/a mm

Rotor & Stator fixings n/a n/a n/a Steel screws cap head M2.5 & steel dowels M3 

0.25

A TOL h7

AIR GAP 1.10 Ñ0.35

STATOR

ROTOR

5.60

(16.5)

4 MAX.

NOTES

1. 3D CAD MODEL FILES AVAILABLE ON WWW.CELERAMOTION.COM

2. UNIT SHOWN WITH AXIAL CONNECTOR AC1

3. ALL DIMS IN mm ïDO NOT SCALE

4. 3RD ANGLE PROJECTION

5. TOLERANCES:- 0 DECIMAL PLACES = ±0.5

1 DECIMAL PLACES = ±0.2

2 DECIMAL PLACES = ±0.1

C
 (

R
O

T
O

R
) 

T
O

L
 H

7

D (STATOR) TOL H7

A
 T

O
L
 h

7

VIEW ON EXTERIOR FACE OF STATOR
SECTION ON óXô-ôXô9.80

C/FR 0.3 x45o TYP.

R0.2 MAX.

IN 2 

PLACES

óXô

óXô

ZERO POSôN

E E

22 MAX.

7.5 MAX TYP.

11
25

N HOLES DIAM 2.70+0.05

THROô 

& C/BORE 5.30 x 4.8 DEEP 

ON STATOR (2.5 DEEP 

ON ROTOR) EQUISPACED 

ON DIAM. B 

2 HOLES DIAM 3.20+0.05

THROô                ON DIAM. B

(ROTOR & STATOR)

0.10

0.10

STATOR SECTION

SHOWN OUT OF

POSôN FOR CLARITY

Duplex IncOders are electrically redundant:- 2 electrically independent IncOders in 1 package ïthe first on the outer annulus, the second

on the inner. The range starts at an O.D. of 125mm with axial connections (AC1) or integral flying leads (AFL1-5). Note - measurement

performance is quoted for the outer annulus device.

4.4 Ultra High Accuracy Duplex Format 

Product Option INC-10H

INNER DEVICE

OUTER DEVICE

4.4.1 Duplex IncOder Dimensions and Installation
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Duplex IncOders can be installed in various ways and some examples are shown below. Provided the axial

gap and concentricity tolerances are maintained, then the stated measurement performance will be met.

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

ROTOR

STATOR

AXIAL GAP 1.45mm MAX.

0.75mm MIN.

MAX. ROTOR/STATOR NON-CONCENTRICITY 0.25mm

ROTOR

STATOR

4.4.2 Part Numbering for Duplex IncOders

The default for Duplex (INC-10H format) IncOders is that the inner & outer devices have identical electrical

interfaces.

A Duplex IncOder may be specified with differing electrical interfaces for the inner and outer devices. This is a

requirement in some applications such as:

Á an absolute encoder for a gearbox output shaft and a pulse encoder for the motor driven input shaft

Á safety requirements for two different sensing technologies to avoid common failure modes.

If differing electrical interfaces are required, please specify the outer device using the standard Product

Options as per Section 7 and add a note on electrical aspects (only) for the inner e.g., INC-10H-250-171001-

SSI1-AC1-12-AN OUTER with 171001-SSI3-AC1-24 INNER.

Note that the performance of the outer device will be as stated for any IncOder of the same (outer diameter)

size and the performance of the inner device will be as stated as for the proportionately smaller device.

NOTE CLEARANCE BETWEEN

SHAFT & STATOR

NOTE CLEARANCE BETWEEN

SHAFT & STATOR

4.4 Ultra High Accuracy Duplex Format 

Product Option INC-10H
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Stators and Rotors (of the same size) from different mechanical formats can be combined. The full list of

formats and combinations is shown below:-

Á INC-3H Screw Mount Stator & Screw Mount Rotor

Á INC-4H Servo Clamp Stator & Set Screw Rotor

Á INC-6H Servo Clamp Stator & Plain Rotor

Á INC-7H Screw Mount Stator & Set Screw Rotor

Á INC-8H Screw Mount Stator & Plain Rotor

Á INC-9H Servo Clamp Stator & Screw Mount Rotor

Á INC-10H Duplex Stator & Duplex Rotor

4.5 Mechanical Format Combinations

4.6 Custom Mechanical Formats 

If a standard unit does not fit your design, a custom version may be needed. Celera Motion make many

custom housings and these are economical if unit volumes are >200 units/year. A few examples are shown

below :-

To minimise tooling charges, the OD of Stator & Rotor should preferably be based on a standard size:- 75, 90,

100 etc. with a corresponding ID. Dimensions of Stator & Rotor should not be less than the dimensions shown

below:-

AIR GAP 1.10 Ñ0.35

STATOR

ROTOR

>5.60

>9.80

ID
=

<
(O

D
-4

0
)

SECTION ON CENTRE LINE

O
D

 =
 >

7
5
, 

9
0
, 

1
0
0
, 

1
2
5
, 

1
5
0
, 

1
7
5
, 

2
0
0
, 

2
2
5
, 

2
5
0
 O

R
 3

0
0
m

m
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AC1 ïshown - axial connector type 1.

4.7 Axial Connector 

Product Option AC1

Notes:

Å Pinouts can be found in Section 6.

Å See Mounting Formats for dimensions on AC1 connector types.

Å Connector: Harwin Data Mate Vertical Plug 10 Way with 2 Jack Screws - Type M80-5001042 or equivalent.

Å Required Mating Connector: Harwin Data Mate Vertical Socket Type M80-461-10-42 or equivalent. 

Å See accessories section for compatible cable options.

Å Material: Polyphenylene sulfide (PPS) with Stainless Steel Screw Fixings and Gold & Tin Electrical 

Connections. 

22mm MAX

7.5mm MAX

For IncOder sizes 75 to 300mm, AC1 is the most common IncOder connector option. This option features a 

Harwin Datamate connector oriented axially on the obverse side of the sensor stator. Compatible cable 

options can be found in Section 8.
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RFC1ïshown - vertical connector, 100mm long radial.

RFC11ïas RFC1 but connector on obverse.

4.8 Radial Connections 

Product Options RFC1-14

RFC2ïshown - vertical connector, 12mm long radial.

RFC12ïas RFC2 but connector on obverse.

RFC3ïshown - 90 degree connector, 100mm long radial.

RFC13ïas RFC3 but connector on obverse.

RFC6ïconnector not fitted, plated through holes, 12mm long radial

For customer fit of connector.

RFC4ïshown - 90 degree connector, 12mm long radial.

RFC14ïas RFC4 but connector on obverse.

RFC5ïconnector not fitted, plated through holes, 100mm long radial.

For customer fit of connector.

For IncOder sizes 75 to 300mm there are 14 options for flexi 

radial output connection. See Section 4.9 for radial integral 

cable options. 

4.8.1 Radial Connections Overview


