{ SENSITEC

' MAGNETORESISTIVE SENSORS

EBI/904CAX-DA-IF

The sensor module EBI7904CAx-DA-IF contains an AMR (Anisotropic
MagnetoResistive) FixPitch sensor and a high resolution 13-bit interpola-
tion-IC. The AL798 AMR FixPitch sensor with PurePitch technology is
designed for a magnetic scale with 1 mm magnetic pole pitch. This combina-
tion of a magnetic scale with 1 mm pitch and the electronic module delivers
two 90 degree phase-shifted rectangular signals A and B (see Fig. 1).

The sensor module is calibrated, which has the advantage that you get a hig-
her absolute accuracy and a lower deviation of flanks.

It is possible to configure the resolution up to 8192 flanks per mm through the
configuration interface of the processing unit.

Different preconfigured sensor modules are available (see table, product
overview, on page 8).

Product Overview

Article Description
EBI7904CAx-DA-IF Incremental module folr 1 mm pitch with
programmable resolution

For order information see page 8.

Quick Reference Guide

Symbol | Parameter Min. Typ. Max. Unit
Vo Supply voltage 4.5 5 5.5 V
le Current consumption 14 16 18 mA
A Resolution (flank to flank)"? 125 - 0.122 um
F Flanks per mm "2 8 - 8192 -
Tt Ambient temperature -25 - +85 °C

" Depends on programmed resolution.
2 One magnetic pole (with 1 mm pitch) corresponds to 360 degree (see page 5 for more information).

Measurement Setup

Depiction Configuration Application

Linear magnetic scale with

fixed pole length (pitch); Incremental length
sensors mounted perpen- measurement
dicularly to the magnetic

= track on the scale.
Magnetic pole ring with Incremental angle

fixed pitch; sensor mounted
on substrate radially to the
pole ring; sensor surface in
plane with the pole ring.

measurement at the shaft
circumference
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Features

Adjustable resolution up to 8192 flanks / mm
A/B output signal (TTL)
FixPitch sensor

Temperature range from -25 °C to +85 °C

Advantages

Small size
Adjustable hysteresis
Error detection (amplitude and frequency)

Calibrated sensor module for higher absolute
accuracy and lower deviation of the flanks

Applications

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

Motor integrated encoder
Motor feedback system

Linear position measurement

ESD
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{ SENSITEC

V MAGNETORESISTIVE SENSORS

EBI7904CAx-DA-IF

Incremental FixPitch Sensor Module

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

Symbol Parameter Min. Max. Unit
Vee Supply voltage -0.3 +6.0 V
T Ambient temperature -25 +85 °C
Teo 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 absolute maximum rating

conditions for extended periods may affect device reliability.

Electrical Data
Tome = 25 °C; H_ = 20 KA/m; V., = 5 V; unless otherwise specified.

am

Symbol | Parameter Conditions Min. Typ. Max. Unit
Ve Supply voltage 4.5 5.0 5.5 V
[ Current consumption No load 14 16 18 mA
A Resolution (flank to flank) 125 - 0.122 um
F Flanks per mm " 8 - 8192 -
T Ambient temperature -25 - +85 °C
Hys Hysteresis ? 0 1.95 15.63 um
loutpn Current per output (source and sink) -10 - +10 mA
Vo Output high level louree= 4 MA 4.6 - 5.0 \
Vo Output low level lg= 4 MA 0.0 - 0.4 \
ta Latency - 0.25 - us

" Depends on programmed resolution.

2 Programmable feature, see table on page 4 for more information. 1.95 ym default value.

Accuracy of the Module

T = 25 °C; ideal magnetic scale; unless otherwise specified.
Symbol Parameter Conditions Min. Typ. Max Unit
INL Absolute accuracy - +0.95 +1.4 um
AN Deviation of pulse width 2 - - +10 %
Ag Deviation of phase shift ? - - +10 %

" Related to input signal of 1 mm pitch.

2 Related to a signal period of the rectangular output signal.

Mechanical Data
Symbol Parameter Conditions Min. Typ. Max. Unit
Ad Working distance (scale surface < sensor) Depends on magnetic scale - 300 - um

© Sensitec Subject to technical changes
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EBI7904CAx-DA-IF

Incremental FixPitch Sensor Module

Typical Performance Graphs
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Fig. 1: The typical output signals depend on rotational direction.
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Fig. 2: Pulse width deviation and phase shift. (Magnetic scale
based on Tromaflex® material).
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Fig. 5: Typical error per pitch. (Magnetic scale based on
Tromaflex® material).
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EBI7904CAx-DA.DSE.05

Tromaflex® consists of a mixture of a highly coercive magnetic powder
(barium or strontium ferrite) with a high quality flexible plastic.

1 Tromaflex® is a registered trademark of the Max Baermann Ltd.,
Germany.
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» SENSITEC

MAGNETORESISTIVE SENSORS

EBI7904CAx-DA-IF

Incremental FixPitch Sensor Module

Programmable Parameters of EBI7904CAx-DA-IF

The input frequency depends on the number of poles and the rotation speed. For more information see page 5. Input signal

period of 360° corresponds to 1 mm.

DATA SHEET

Resolution (binary) Resolution (decadal)
Flanks per mm Interpolation _Resulting maximal Flanks per mm Interpolation .Resulting maximal
factor (IPF) input frequency " f factor (IPF) input frequency " f,_
8 2 162 kHz 40 10 4.1 kHz
16 4 81.3 kHz 50 12.5 6.5 kHz
32 8 40.6 kHz 80 20 4.1 kHz
64 16 20.3 kHz 160 40 41 kHz
128 32 10.2 kHz 200 50 6.5 kHz
256 64 5.1 kHz 320 80 4.1 kHz
512 128 2.54 kHz 400 100 3.2 kHz
1024 256 1.27 kHz 500 125 2.6 kHz
2048 512 634 Hz 800 200 1.6 kHz
4096 1024 317 Hz 1000 250 1.3 kHz
8192 2048 158 Hz 1600 400 812 Hz
2000 500 650 Hz
"It is possible to adjust the oscillator for higher input frequency.
Hysteresis
Hysteresis Effect accuracy Effect output stability Description
Opm High accuracy Low output stability
0.244 ym A higher hysteresis provides a more
0.488 pm stable gg;%ﬁt:lgcii(;;i?ases e
0.977 pm The resulting absolute angular
1.95um error corrﬁ;ﬁgredjst.o half the
3.91 um
15.625 um Low accuracy High output stability

" Default configuration.

EBI7904CAx-DA.DSE.05
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SENSITEC EBI7904CAx-DA-IF

(v’ MAGNETORESISTIVE SENSORS Incremental FixPitch Sensor Module

Calculation of the Resolution at a Pole Ring for a Turn

For example a magnetizable ring, magnetized with 8 north poles and 8 south poles.

Per magnetic pole the sensor generates a sine and a cosine period of 360 degrees (electrical). A turn of the pole ring at 360°
(mechanical) will be subdivided in 16 sine- and 16 cosine periods.

It follows, that 1 magnetic pole corresponds to 22.5 degree.

With a programmed resolution of 64 flanks per magnetic pole you will get a resolution of 0.35 degree over a full 360 degree
mechanical turn of the pole ring.

resolution,,, - Resolution over one 360° turn of the pole ring
resolution_ - programmed resolution in flanks

prog
n - number of poles (per revolution)

360°
n-resolution

prog

resolutiong, =

Input Frequency and Output Frequency at the Application

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

f - input frequency in Hz (nx R)

n - number of poles (per revolution) S

R - rotation speed in rpm 60

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

f= w —8333Hz

b) linear scale
f - input frequency in Hz .
p - pole pitch in mm f. = 2 %1000

v - velocity in m/s P

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

—

ass
-
]
ﬁﬂ
i — .

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

f - input frequency in Hz
f_- output frequency in Hz Jo=[fix—
res - programmed resolution

Example: input frequency is 1260 Hz, programmed resolution 8

S =1260 x % = 2520 Hz

Data sheet © Sensitec Subject to technical changes
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) SENSITEC EBI7904CAx-DA-IF

(V MAGNETORESISTIVE SENSORS

Incremental FixPitch Sensor Module

Pinning
Pad Symbol Parameter
1 MA Master (Clock)
2 SLO Slave (Data)
3 GND Ground
4 Vo Supply voltage
5 A Qutput signal A
6 B Output signal B
a SCL Clock EEPROM
b SDA Data EEPROM

Top view

Fig. 6: Pinning of EBI7904CAx-DA-IF.

Dimensions
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Fig. 7: PCB outline (all dimensions in mm unless otherwise specified).
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Detailed Pin Description
Pad Symbol Parameter Description Additional information
BiSS-Interface (Master) / - .
1 MA Master (Clock) BiSS-Interface (visit
SSl-Interface (Clock) http://www.biss-ic.de for more
Qa. information). Optional SSI-Output
BiSS-Interface (Slave) / iniort
2 SLO Slave (Data) SSl-Interface (Data) configurable.
3 GND Ground Ground
4 Vee Supply voltage Supply voltage Typically 5V (4.5 V to 5.5V)
5 A Output signal A Rectangular TTL-Signal for See page 3, Fig. 1 for signal and
quad-count phase relationship. A change of
5 Outout sianal B Rectangular TTL-Signal for the direction changes the phase
6 p €] quad-count between A and B.
Direct EEPROM access.
a SCL Clock EEPROM Clock for EEPROM access Address 0 to 15 for configuration of
the interpolator.
Do not change any values at byte O
b SDA Data EEPROM Datz fordEEPl?RM access to 15 without knowing exactly what
(read and write) you are doing.

Application Information to connect the Module

T mm L

0 10 20 30 40 S0 80 VO 80

Position (pm
+5V (um)
GND In this case, the module has a
programmed resolution of 200
flanks. This corresponds to a
resolution of 5 pum.

el el B

movement

Fig. 8: Typical pin assignment for incremental measurement.
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Incremental FixPitch Sensor Module

Order Code

[EBI 7904 CAx-DA-IF

Temperature and packaging
- Supply voltage and variant
- Sensor, output and resolution

-Module number

............... Type of system

Product Overview - Standard Products

Fla?lissogil;:i:;ch Inti;pc:f:ion Article description Article number

8 2 EBI7904CAB-DA-IF 5112.2110.0
32 8 EBI7904CAE-DA-IF 5112.2111.0
64 16 EBI7904CAF-DA-IF 5112.2112.0
128 32 EBI7904CAI-DA-IF 5112.2113.0
200 50 EBI7904CAJ-DA-IF 5112.2114.0
1000 250 EBI7904CAN-DA-IF 5112.2115.0
2000 500 EBI7904CAP-DA-IF 5112.2116.0
4096 1024 EBI7904CAQ-DA-IF 5112.2117.0
8192 2048 EBI7904CAR-DA-IF 5112.2118.0

Product Overview - Special Products

Article description Flanks per mm

Special feature

Article number

EBI7904CAN-DB-IF 1000 Hysteresis 0.35 deg 5112.2120.0
EBI7904CAN-DC-IF 1000 FCTR 4202 5112.2121.0
Data sheet © Sensitec Subject to technical changes
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SENSITEC EBI7904CAx-DA-IF

" MAGNETORESISTIVE SENSORS Incremental FixPitch Sensor Module

DATA SHEET

Additional Information on Ordering Code

EBI 7904 CAF-DA-IF

Temperature (I} and Packaging (F)
I: -25 °C...4+85 °C. Operating temperature range.

F: ESD package. The primary shipping container for the module.

Supply voltage (D) and variant {(A)

D: 5 V. Supply voltage of the module.

A: Standard. The data sheet describes the standard variant of the
module. All deviant variants are described separately.

Sensor (C), Output-Interface (A) and Resolution {F):

C: AL798, a 1 mm PurePitch sensor

averaging over two magnetic poles. Possible inaccuracies of the scale are
suppressed.

A digital interface with rectangular signals AB (T TL-level).

F: 64 flanks. The resolution is indicated in flanks per pitch (magnetic
pole}.

Module number (7904)
7904 : Series 7900, module number 4

Type of system (EBI)

Electronic length and angle measurement

Measurement system including electronics (interpolator, amplifier or
similar) and equipped with a FixPitch / PurePitch sensor. Usable for
angular and length measurements.

Special Design Features

Sensors with PerfectWave design provide the best signal quality, highest accuracy and opti-
Wave 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
Pitch accuracy still further. This arrangement reduces the influence of errors in the measurement
scale and improves the immunity to interference fields.

Data sheet © Sensitec Subject to technical changes
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(v MAGNETORESISTIVE SENSORS Incremental FixPitch Sensor Module

General Information

Product Status
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.

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, 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.
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(v MAGNETORESISTIVE SENSORS Incremental FixPitch Sensor Module

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 typical
values cannot be guaranteed. Sensitec GmbH does not assume any liability for any consequence of its use.

Changelist
Version Description of the Change Date
EBI7904CAx-DA.DSE.05 Disclaimer supplement 06/2022
EBI7904CAx-DA.DSE.04 Change of corporate design (pp. 1-11) 01/2022
EBI7904CAx-DA.DSE.00 Original (pp. 1-11) 06/2012

Sensitec GmbH

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