
D
A

T
A

 S
H

E
E

T

EBx7914.DSE.04 Subject to technical changes 
June 23th 2022

Preliminary data sheet 
Page 1 of 9

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

The EBx7914 sensor module, with its various sensor variants in combination 
with a high resolution interpolation ASIC, offers a wide range of possible ap-
plications.

The sensor signals are processed differentially and are available as quad- 
rature signals. In addition, the module offers an SPI-Interface.

The sensor module is very compact and can be easily integrated. In one 
variant the sensor module is equipped with a TMR FreePitch sensor and thus 
becomes a 360 degree absolute encoder for the shaft end.

Quick Reference Guide

Symbol Parameter Min. Typ. Max. Unit

VCC Supply voltage 3.1 3.3 3.6 V

IC Current consumption - 40 - mA

F Flanks per pitch 4 4096 1.048.576 -

Tamb Ambient temperature -25 - +105 °C

Measurement Setup

Depiction Configuration Application

EBI7914 with one linear 
magnetic scale

Incremental length 
measurement

EBR7914 with two linear 
magnetic scales

Absolut length 
measurement with 
reference mark

EBI7914 with one rotary 
magnetic scale

Incremental angle 
measurement

EBR7914 with two rotary 
magnetics scales

Absolut angle 
measurement with 
reference mark

EBI7914 with TA903 and a 
dipol magnet at the end of 
the shaft

360 degree measurement 
at the end of the shaft

EBx7914
Incremental Sensor Module with 
optional Reference

Features

 – Adjustable resolution up to 20 bit / 1.048.576 
flanks/pitch

 – A/B/Z differential output signal TTL

 – Included RAW-signal interface for future 
extensions

 – A reference extension board is available 
(reference signal once per revolution)

 – Temperature range from -25 °C to +105 °C

Advantages

 – High resolution

 – Compact and well integrated design

 – Auto calibration in field for high resolution and 
performance

Applications

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

 – Motor integrated encoder

 – Motor feedback system

 – Linear position measurement

Especially TA903: Angle measurement 360 
degree absolute at the end of shaft.
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Product Overview

Article Output Type Reference Description

EBI7914xxx-xx-xx digital - Sensor module for different magnetic scales with a digital differential 
A-/B- Output and programmable resolution. 

EBR7914xxx-xx-xx digital X
Sensor module for different magnetic scales with a digital A-/B- Out-
put with programmable resolution and referenz signal (Z-Output). 
An additional magnetic scale with reference track is needed).

Article Sensor Pitch Mechanical Working 
Distance Range

Typ. Mechanical 
Working Distance Unit

EBx7914-AKx-Cx-xx AL795 0.5 0.05 ... 0.2 0.15 mm

EBx7914-CKx-Cx-xx AL798 1.0 0.3 ... 0.5 0.5 mm

EBx7914-EKx-Cx-xx AL796 2.0 0.5 ... 1.5 0.7 mm

EBx7914-HKx-Cx-xx AL797 2.5 0.5 ... 1.25 1.0 mm

EBx7914-IKx-Cx-xx AL780 5.0 1.0 ... 3.0 2.0 mm

EBI7914-VKx-Cx-xx TA903 FreePitch - - -

Fig. 1: Comparison of EBI7914 and EBR7914. 

EBI7914

The EBI7914 sensor module in its compact construction method 
can be used for incremental measurement at magnetic scales. It 
provides differential output signal A/B. 

Reference board (optional)

The optional reference board can be used together with a suitable 
magnetic scale to detect an additonal magnetic reference. 

EBR7914

The reference board patch extends the sensor module to pro- 
vide additional differential signals Z. This sensor module is called 
EBR7914.

+

=

Notice: Please note in use with a pole ring the ideal mechanical working distance depends on the resulting sensor pitch on the position of the sensor. 
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Electrical Data
Digital Output Type, Tamb = 25 °C; VCC = 3.3 V; unless otherwise specified.

Symbol Parameter Conditions Min. Typ. Max. Unit

VCC Supply voltage 3.1 3.3 3.6 V

IC Current consumption No load - 40 - mA

F Flanks per pitch 1) - - 16384 -

fin Maximum input frequency 1) 10 - 700 kHz

Hys Hysteresis 2) tbd tbd tbd deg

Iout,pin Current per output (source and sink) 0 - 50 mA

VoutH Output high level Isource = 20 mA - 1.0 1.65 V

VoutL Output low level Isink = 20 mA 0.0 - 0.4 V

1) Depends on programmed resolution.

Absolute Maximum Ratings
In accordance with the absolute maximum rating system (IEC60134).

Symbol Parameter Min. Max. Unit

VCC Supply voltage -3.1 +3.6 V

Tamb Ambient temperature --25 +105 °C

Tstg Storage temperature -25 +85 °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 absolu-

te maximum rating conditions for extended periods may affect 

device reliability.

2) Programmable feature. 

Fig. 2: The typical output signals of the digital output module depend  
           on rotational direction.

Typical Performance Graphs

Digital Output Type

Fig. 3: Pulse width deviation and phase shift. 

Note: Inverted signals are not shown
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Pinning EBx7914

Pad Symbol Color 1) 

1 Z- brown

2 Z+ white

3 B- pink

4 B+ grey

5 A- yellow

6 A+ green

7 GND blue

8 VCC (3V3) red

9 xSS blue / red

10 SO pink / grey

11 SI violett

12 SCLK black

 

1) Color of our standard cable, Order number 5112.7010.0.

Fig. 5: Pinning of EBx7914. 

Electrical Data

Pad Symbol Parameter Additional information

1 Z- Reference Output Z- Differential signal output with push-pull driver. For optimal signal
transmission. Signal Z is logically linked to signal A, B and the 
magnetic reference scale.2 Z+ Reference Output Z+

3 B- Incremental Output B- Differential signal output with push-pull driver. For optimal signal
transmission. Signal B 90 degree phase shifted to signal A for 
direction detection.4 B+ Incremental Output B+

5 A- Incremental Output A- Differential signal output with push-pull driver. For optimal signal
transmission. Signal A 90 degree phase shifted to signal B for 
direction detection.6 A+ Incremental Output A+

7 GND Ground Ground

8 VCC Supply voltage 3.3 V Typically 3.3 V (3.1 V to 3.6 V)

9 xSS SPI Slave Select Input Connects to SPI master slave select output pin

10 SO SPI Slave Output Connect to SPI master MI pin

11 SI SPI Slave Input Connect to SPI master MO pin

12 SCLK SPI Slave Clock Input Connect to SPI master clock output pin

The Interface values are according to the RS422 Standard
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Additional Information on Ordering Code

Connector Layout Type (Code)

Connector horizontal L

Connector vertical S

Sensor Chip Sensor (Code)

AL795 (0.5 mm) A

AL798 (1 mm) C

AL796 (2 mm) E

AL797 (2.5 mm) H

AL780 (5 mm) I

TA903 (FreePitch) V

EBx  7914  AKx  Cx  xA

Temperature (x) and Packaging (A) 

x Operating temperature range

A Sample box. A suitable shipping container for the module

Supply Voltage (C) and Variant (x)

C 3.3 V. Supply voltage of the module

x Variant of the module. See table below

Sensor (A), Output-Interface (K) and Resolution (x)

A AL795 with 0.5 mm Pitch

K ABZ / SPI 

x Resolution. The resolution is indicated in flanks per pitch 

Module Number (7914) 

7914 Series 7900, module number 14

Type of Module (EBx)

EBI Electronics for incremental length and angle measurement 

EBR
Electronics for absolut length and angle measurement with 

reference 

Type Type (Code)

Incremental EBI

Incremental with 
reference

EBR
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Fig. 6: Dimensions of the sensor module (all dimensions in mm).  

Dimensions EBI7914 with AL7xx or TA903

 1,70 ±0,10 

 15,60 ±0,10 

 19 ±0,20 

 2x
1,70 ±0,10  1

,8
5 

±0
,1

0 
 1

5,
30

 ±
0,

10
 

 1
9 

±0
,2

0 

9,50 0,2

 X
 

0,
1 

Pin 1

1 2 3 4 5 6 7 8 9 10 11 12

 1 ±0,1 

 2,1 ±0,3 

 5,7 ±0,4 

 2,30 ±0,20 

1,5 0,2
for all AL sensors

 6,40 ±0,40 

Pin 1

 0,85 ±0,20 0,25 0,1
for TA903 sensor

socket
lying

socket
standing  

5112.612.05112.606.05112.606.0

1.3 new drawing 26.10.2020 HJH

26.10.2020 Hofmann H.J. EBx7914 with AL7xx and 
TA903 SMD u. COB  

5112.606.0
5112.612.0 1

1

3:1

ZE1

dimension to active chip area

      socket on PCB: 
      5015681207 (Molex, socket lying)
      5013311207 (Molex, socket standing)
      connected with 
      plug to cable:   
      5013301200 (Molex)
        

x ±0,1 x ±0,1

premliminary

PIN Signal Info
1 Z- Reference Output Z-

2 Z+ Reference Output Z+

3 B- Icremental Output B-

4 B+ Icremental Output B+

5 A- Icremental Output A-
6 A+ Icremental Output A+

7 GND Ground

8 3V3 Supply Voltage 3.3V

9 xSS SPI Slave Select Input

10 SO SPI Slave  Output
11 SI SPI Slave Input
12 SCLK SPI Clock Input

sensor sensor
AL795 0,18 AL798 0,22
AL796 0,3 AL780 0,31
AL797 0,3 TA903 0,42

B

C

D

1 2

A

321 4

B

A

5 6

C

zul. Abweichungen

Änd. Z. Änderung Datum Name

Bearb.

Gepr.

Norm

Datum Name

Maßstab

Werkstoff, Halbzeug

Benennung

Zeichnungsnr. Blatt

Bl.

Copyright by Sensitec

allgemeingültige Obfl. allgemeingültige  Werkstückkanten

Kurzzeichen

www.sensitec.com Confidential

Zwischenerzeugnis

 1,70 ±0,10 

 15,60 ±0,10 

 19 ±0,20 

 2x
1,70 ±0,10  1

,8
5 

±0
,1

0 
 1

5,
30

 ±
0,

10
 

 1
9 

±0
,2

0 

9,50 0,2

 X
 

0,
1 

Pin 1

1 2 3 4 5 6 7 8 9 10 11 12

 1 ±0,1 

 2,1 ±0,3 

 5,7 ±0,4 

 2,30 ±0,20 

1,5 0,2
for all AL sensors

 6,40 ±0,40 

Pin 1

 0,85 ±0,20 0,25 0,1
for TA903 sensor

socket
lying

socket
standing  

5112.612.05112.606.05112.606.0

1.3 new drawing 26.10.2020 HJH

26.10.2020 Hofmann H.J. EBx7914 with AL7xx and 
TA903 SMD u. COB  

5112.606.0
5112.612.0 1

1

3:1

ZE1

dimension to active chip area

      socket on PCB: 
      5015681207 (Molex, socket lying)
      5013311207 (Molex, socket standing)
      connected with 
      plug to cable:   
      5013301200 (Molex)
        

x ±0,1 x ±0,1

premliminary

PIN Signal Info
1 Z- Reference Output Z-

2 Z+ Reference Output Z+

3 B- Icremental Output B-

4 B+ Icremental Output B+

5 A- Icremental Output A-
6 A+ Icremental Output A+

7 GND Ground

8 3V3 Supply Voltage 3.3V

9 xSS SPI Slave Select Input

10 SO SPI Slave  Output
11 SI SPI Slave Input
12 SCLK SPI Clock Input

sensor sensor
AL795 0,18 AL798 0,22
AL796 0,3 AL780 0,31
AL797 0,3 TA903 0,42

B

C

D

1 2

A

321 4

B

A

5 6

C

zul. Abweichungen

Änd. Z. Änderung Datum Name

Bearb.

Gepr.

Norm

Datum Name

Maßstab

Werkstoff, Halbzeug

Benennung

Zeichnungsnr. Blatt

Bl.

Copyright by Sensitec

allgemeingültige Obfl. allgemeingültige  Werkstückkanten

Kurzzeichen

www.sensitec.com Confidential

Zwischenerzeugnis

Sensor x ±0.1 Sensor x ±0.1

AL795 0.18 AL798 0.22

AL796 0.3 AL780 0.31

AL797 0.3 TA903 0.42

Socket 
horizontal

Socket 
vertical



D
A

T
A

 S
H

E
E

TEBx7914 
Incremental Sensor Module with optimal Reference

Subject to technical changes 
June 23th 2022

Preliminary data sheet 
Page 7 of 9

EBx7914.DSE.04

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

Fig. 7: Dimensions of the sensor module (all dimensions in mm).  

Dimensions EBR7914 with AL7xx and Reference Board
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Product Status 

Phase Status

EBx7914
The product is under development, qualification is on going.  
Deliverables have a sample status. The datasheet is preliminary.  

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. However, 
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 responsibility 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, breach 
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, con-
veyance 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.



EBx7914 
Incremental Sensor Module with optimal Reference

Sensitec GmbH
Schanzenfeldstr. 2 · 35578 Wetzlar · Germany
Phone +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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