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The sensor module EBI7901ZAx-DA-UF contains an AMR (Anisotropic 
MagnetoResistive) FreePitch sensor with >2 mm magnetic pole pitch and an 
interpolation-IC with a resolution up to 80 flanks per magnetic pole.

The combination of the magnetic scale and the electronic module delivers two 
90 degree phase shifted rectangular signals A and B (see Fig. 1).

Different preconfigured sensor modules are available (see page 6).

Features

 – A/B output signal (TTL)

 – FreePitch AMR sensor

 – Temperature range from -40 °C to +100 °C

Advantages

 – Small size

 – Fast signal processing

Applications

Incremental encoder for linear or rotary
movements in various industrial applications,
for example:
 – Motor integrated encoder

 – Motor feedback system

 – Micro positioning systems

Product Overview

Article Description

EBI7901ZAx-DA-UF Incremental module for pitches above 2 mm with 
programmable resolution

Quick Reference Guide

Symbol Parameter Min. Typ. Max. Unit

VCC Supply voltage 4.5 5.0 5.5 V

IC Current consumption - 8.0 - mA

F Flanks per pitch 1) 4 - 80 -

Tamb Ambient temperature -40 - +100 °C

Measurement Setup

Depiction Configuration Application

Linear scale with fixed pole 
division; sensor upright on 
magnetic track of scale. 

 
Incremental  
length measurement.

Magnet wheel with fixed 
pole division; sensor arran-
ged radial; sensor face on 
rotation level.

Incremental  
angle measurement.

Rotating magnet; sensor in 
rotation axis. 

 
Incremental  
angle measurement  
at shaft end. 

For order information see page 6.

1)    The pitch means the subdivision of the scale (equals the pole pitch).
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Absolute Maximum Ratings Values
In accordance with the absolute maximum rating system (IEC60134).

Symbol Parameter Min. Max. Unit

VCC Supply voltage -0.3 +6.0 V

Tamb Ambient temperature -40 +100 °C

Tstg Storage temperature -40 +125 °C

Electrical Data 
Tamb = 25 °C; Hext = 20 kA/m; VCC = 5 V; unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit

VCC Supply voltage 4.5 5.0 5.5 V

IC Current consumption No load - 8.0 - mA

F Flanks per pitch 1) 2) 4.0 - 80.0 -

A Resolution (flank to flank) 2) 3) 2 mm pitch 500 - 25 µm

Hys Hysteresis Based on pitch -0.1 - 0.1 %

Tamb Ambient temperature -40 - +100 °C

Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This is a stress rating only and functional operation of 
the device at these or any other conditions beyond those indicated in the operational sections of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability.

Operational Data 
Tamb = 25 °C; Hext = 20 kA/m; VCC = 5V; unless otherwise specified.

Article Description Resolution
Flanks per Pitch

Interpolation  
Factor IPF

Input  
Frequency 1)

 EBI7901ZAA-DA-UF 4 1 20 kHz

 EBI7901ZAC-DA-UF 16 4 20 kHz

 EBI7901ZAD-DA-UF 20 5 20 kHz

 EBI7901ZAE-DA-UF 32 8 20 kHz

 EBI7901ZAF-DA-UF 64 16 20 kHz

 EBI7901ZAG-DA-UF 80 20 10 kHz

1)    The pitch means the subdivision of the scale (equals the pole pitch).
2)    Different resolutions are available, see page 6 for more information.

1)    Maximum input frequency (see page 3 for more information). 

3)    Correlates to the preconfigured number of flanks per pitch in combination with pole pitch.
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Fig. 1: The typical output signals depend on the rotational direction. Fig. 2: Functional block diagram.

Typical Performance Graphs

Input Frequency and Output Frequency on the Application 

1. The input frequency depends on the number of poles and rotational speed respectively on the pole pitch and velocity. 
 
     a) pole ring

 fi - input frequency in Hz 
 n - number of poles (per revolution)   
 R - rotation speed in rpm

 Example: pole ring with 50 poles and rotating speed 1000 rpm 

 b) linear scale

 fi -  input frequency in Hz 
 p - pole pitch in mm    
 v - velocity in m/s

 Example: linear scale with 1 mm pitch, velocity 2 meters per second
 
 

2. The output frequency depends on the input frequency and the programmed resolution.

 fi -  input frequency in Hz 
 fo - output frequency in Hz    
 res - programmed resolution
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Dimensions

Fig. 4: PCB outline (all dimensions in mm unless otherwise specified).

Position of the active chip area

Fig. 3: Pinning of EBI7901ZAx-DA-UF.

Pinning

Pad Symbol Parameter 

1 V01 Output voltage bridge 1

2 A Output signal A

3 B Output signal B

4 V02 Output voltage bridge 2

5 GND Ground

6 VCC Supply voltage

 

Note: Do not connect a load to the pads 1 and 4 during operation.
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Detailed Pin Description

Pad Symbol Parameter Description Additional information

1 V01 Output voltage bridge 1 Amplified sensor signal sine
Do not connect a load to the pad 
during operation.

2 A Output signal A
Rectangular TTL-Signal for 
quad-count

See page 3, Fig. 1 for signal and 
phase relationship. A change of 
the direction changes the phase 
between A and B.3 B Output signal B

Rectangular TTL-Signal for-
quad-count

4 V02 Output voltage bridge 2 Amplified sensor signal cosine
Do not connect a load to the pad 
during operation.

5 GND Ground Ground

6 VCC Supply voltage Supply voltage Typically 5 V (4.5 V to 5.5 V)

Application Information to connect the Module 

Fig. 5: Typical pin assignment for incremental measurement.

In this case the module has 
a programmed resolution of 
20 flanks. This corresponds 
to a resolution of 100 µm.

2 mm
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Order Code

Product Overview - Standard Products

Resolution 
Flanks per pitch

Interpolation 
factor

Article description Article number

4 1 EBI7901ZAA-DA-UF 5112.2020.0

16 4 EBI7901ZAC-DA-UF 5112.2022.0

20 5 EBI7901ZAD-DA-UF 5112.2023.0

32 8 EBI7901ZAE-DA-UF 5112.2024.0

64 16 EBI7901ZAF-DA-UF 5112.2025.0

80 20 EBI7901ZAG-DA-UF 5112.2026.0

 

Product Overview - Special Products

Article description Flanks per mm Article number Special feature

Currently not available - - -
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Additional Information on Ordering Code



D
A

T
A

 S
H

E
E

TEBI7901ZAx-DA-UF 
Incremental Sensor Module

EBI7901ZAx.DSE.06
Subject to technical changes 

June 21th 2022
Data sheet 

Page 8 of 10
© Sensitec

M A G N E T O R E S I S T I V E  S E N S O R SM A G N E T O R E S I S T I V E  S E N S O R S

Special Design Features

Sensors with PerfectWave design provide the best signal quality, highest accuracy and opti-
mal sensor linearity by filtering out higher harmonics in the signal. The linearity of the sensor 
is assured, even for weak magnetic field measurement.

In PurePitch sensors the FixPitch principle is extended over several poles in order to increase 
accuracy still further. This arrangement reduces the influence of errors in the measurement 
scale and improves the immunity to interference fields.

FreePitch sensors are optimized so as to be independent of the pole length (pitch) of the 
measurement scale. FreePitch sensors are therefore particularly compact and come close to 
an idealized point-sensor.

The sensor modules featuring SmartFit technologie offer additional comfort functions. One 
feature allows to re-parameterize a build-in sensor module (e. g. for changing the mea- 
surement resolution). Another feature is to indicate the operating status or error messages, to 
inform the user about the correct function or about operating disturbances. SmartFit 
technologie therefore offers comfort functions to make the sensor system safer, better and 
easier to use. Both functions are offered individually or in combination in SmartFit sensor 
modules.
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Product Status 

Article Status

EBI7901ZAx-DA-UF The product is in series production. 

Note 
The status of the product may have changed since this data sheet was published.  
The latest information is available on the internet at www.sensitec.com.

General Information

Disclaimer 

Sensitec GmbH reserves the right to make changes, without notice, in the products, including software, described or contained 
herein in order to improve design and/or performance. Information in this document is believed to be accurate and reliable. Howe-
ver, Sensitec GmbH does not give any representations or warranties, expressed or implied, as to the accuracy or completeness of 
such information and shall have no liability for the consequences of use of such information. Sensitec GmbH takes no responsibili-
ty for the content in this document if provided by an information source outside of Sensitec products.

In no event shall Sensitec GmbH be liable for any indirect, incidental, punitive, special or consequential damages (including but not 
limited to lost profits, lost savings, business interruption, costs related to the removal or replacement of any products or rework 
charges) irrespective the legal base the claims are based on, including but not limited to tort (including negligence), warranty, bre-
ach of contract, equity or any other legal theory.

Notwithstanding any damages that customer might incur for any reason whatsoever, Sensitec product aggregate and cumulative 
liability towards customer for the products described herein shall be limited in accordance with the General Terms and Conditions 
of Sale of Sensitec GmbH. Nothing in this document may be interpreted or construed as an offer to sell products that is open for 
acceptance or the grant, conveyance or implication of any license under any  copyrights, patents or other industrial or intellectual 
property rights.

Unless otherwise agreed upon in an individual agreement Sensitec products sold are subject to the General Terms and Conditions 
of Sales as published at www.sensitec.com.

The use and/or application of our products in a military end use is explicitly prohibited. In the event of infringements, we reserve the 
right to take legal action, including but not limited to the assertion of claims for damages and/or the immediate termination of the 
business relationship.



EBI7901ZAx-DA-UF 
Incremental Sensor Module

Sensitec GmbH
Schanzenfeldstr. 2 · 35578 Wetzlar · Germany
Tel. +49 6441 5291-0 · Fax +49 6441 5291-117
www.sensitec.com · sensitec@sensitec.com

General Information

Application Information

Applications that are described herein for any of these products are for illustrative purposes only. Sensitec GmbH makes no repre-
sentation or warranty – whether expressed or implied – that such applications will be suitable for the specified use without further 
testing or modification.

Customers are responsible for the design and operation of their applications and products using Sensitec products, and Sensitec 
GmbH accepts no liability for any assistance with applications or customer product design. It is customer’s sole responsibility to 
determine whether the Sensitec product is suitable and fit for the customer’s applications and products planned, as well as for the 
planned application and use of customer’s third party customer(s). Customers should provide appropriate design and operating 
safeguards to minimize the risks associated with their applications and products.

Sensitec GmbH does not accept any liability related to any default, damage, costs or problem which is based on any weakness 
or default in the customer’s applications or products, or the application or use by customer’s third party customer(s). Customer is 
responsible for doing all necessary testing for the customer’s applications and products using Sensitec products in order to avoid 
a default of the applications and the products or of the application or use by customer’s third party customer(s).

Sensitec does not accept any liability in this respect.

Life Critical Applications

These products are not qualified for use in life support appliances, aeronautical applications or devices or systems where malfunc-
tion of these products can reasonably be expected to result in personal injury.

Copyright © by Sensitec GmbH, Germany

All rights reserved. No part of this document may be copied or reproduced in any form or by any means without the prior written 
agreement of the copyright owner. The information in this document is subject to change without notice. Please observe that typi-
cal values cannot be guaranteed. Sensitec GmbH does not assume any liability for any consequence of its use.
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Changelist

Version Description of the Change Date

EBI7901ZAx.DSE.06 Disclaimer supplement 06/2022

EBI7901ZAx.DSE.05 Change of corporate design (pp. 1-10) 01/2022

EBI7901ZAx.DSE.00 Original (pp. 1-10) 07/2011


