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B\ austriamicrosystems

a leap ahead in analog



Magnetic Encoders

austriamicrosystems offers the industry’s broadest range of high performance absolute and incremental magnetic linear and rotary encoder ICs, ranging

from 8- to 16-hit resolution, with serial digital, incremental, PWM, and analog outputs.

Magnetic Rotary Encoders

austriamicrosystems offers a range of integrated magnetic rotary encoders, from 8- to 12-hit resolution with incremental and absolute outputs.

Or in other words, from 256 up to 4096 steps per revolution with serial, analog and PWM outputs for absolute position, and quadrature incremental outputs.
A simultaneous commutation output for Brushless DC (BLDC) motors is also available.

These magnetic rotary encoders are an ideal solution for replacement of both absolute and incremental optical encoders, potentiometers or rotary switches

in a variety of industrial, consumer or even automotive applications requiring precise angle sensing.

Magnetic Linear Encoders
austriamicrosystems’ line of magnetic linear encoders for linear and off axis motion sensing applications provide an easy-to-use, start & play solution for
motion control applications. They require no configuration or calibration by the host controller after power up or during operation. The magnetic linear en-

coder ICs can be used in a variety of motion sensing applications found in medical, industrial and consumer products.

3D Hall Encoder Family

By keeping the differential measurement, amongst other highly desired features the new 3D Hall series will be highly insensitive to external influences
€.g. magnetic stray fields.

The integrated E2PROM for linearization and programming the IC offers highest flexibility for system designers. Additionally, different protections and

diagnostics features for over voltage, reverse polarity, short circuit and much more guarantee highest reliability for challenging applications.

EasyPoint™ (Human Machine Interface)

EasyPoint™ consists of a mechanical stack incorporating a navigation knob with a magnet and the two-dimensional encoder, a contactless sensing Hall IC.
Its simple construction, and the contactless sensing technique implemented by the 2-D encoder means that the module offers very high mechanical
reliability. With EasyPoint™ module technology, austriamicrosystems is providing a highly reliable module for use in a variety of portable communication

devices. Besides its high reliability, this solution also offers a high degree of usabilty.

ATV
Read more about EasyPoint™ on our blog site blog.easypoint.com Ela'OSgPOI nt

Automotive Qualified Magnetic Encoders

The "Safe Launch Program" makes austriamicrosystems also a competent partner for autmotive qualified products. It is part of austriamicrosystems’
"Zero-Defect-Strategy" and includes next to the AEC-Q100 automotive qualification essential additional customer’s requirements, as well as a "Burn-In"
and a "Three-Temperature" testing procedure.

Burn-In stands for an artificial, accelerated aging process. The three-temperature test gives us further information about the reliability at lowest, highest and
at room temperature regarding to the temperature specification limits of respective devices.

Together with improved and extended screening procedures, this program will be done for the first, minimum 100,000 parts during the ramp-up phase of

an automotive project to guarantee "zero defects" and consequently the best quality for automotive customers.



Magnetic Rotary Encoders

: Temperature Automotive
Resolution Range Package qualified
V °C

AS5030 8 bit 5.0 -40 to +125 TSSOP-16

AS5035 8 hit 3.30r5.0 -40 to +125 SSOP-16

AS5040 10 bit 3.30r5.0 -40 to +125 SSOP-16

AS5043 10 bit 3.30r5.0 -40 to +125 SSOP-16

AS5045 12 bit 3.30r5.0 -40 to +125 SSOP-16

3.0 to 3.6 core
AS5050 10 bit 1.8103.6 -40 to + 85 QFN-16 (4x4x0.85mm)
peripheral

AS5055 12 bit 3.0t0 3.6 -20 to +85 QFN-16 (4x4x0.85mm)

AS5115 sine & cosine 5.0 -40 to +150 SSOP-16 v

AS5130 8 bit 5.0 -40 to +125 SSOP-16 v

AS5134 8.5 hit 5.0 -40 to +140 SSOP-20 v
AS5140H 10 bitincr. 3.30r5.0 -40 to +150 SSOP-16 v

pre-programmed
AS5145-A 12 bit 3.30r5.0 -40 to +150 SSOP-16 v
AS5145-B 12 bit 3.30r5.0 -40 to +150 SSOP-16 v
AS5145-H 12 bit 3.30r5.0 -40 to +150 SSOP-16 v
AS5163 12 bit 5.0 -40 to + 150 TSSOP-14 v
AS5165 12 bit 5.0 -40 to + 150 TSSOP-14 v
dual,
AS5215 . . 5.0 -40 to +150 QFN-32 (7x7mm) v
sine & cosine

AS5245 o 3.3 0r 5.0 ~40t0 + 150 QFN-32 (7x7mm) v

AS5263 1"2“";'i’t 5.0 -40 10 + 150 QFN-32 (7x7mm) v

Magnetic Linear Encoders

Temperature
Range

Resolution Package

Vv °C

for linear: use magnetic strip

AS5304 25 pm 5.0 -40 to +125 TSSOP-20 for off axis: use ring magnet
AS5306 15 pm 5.0 -40 to +125 TSSOP-20 07 1GES U6 TEEie il

for off axis: use ring magnet
AS5311 for linear: use magnetic strip

wousrs [T 0.5 um 3.30r5.0 -40 to +125 TSSOP-20

PREIS 2009

for off axis: use ring magnet

AS5510 10 bit 2.5103.6 -30 to + 85°C WL-CSP standard 2-pole magnet



3D Hall Encoder

Resolution

Temperature Range Package

°C

best of

SO, AS5410

a
)

16 bit

EasyPoint™ Encoder

RNOVATION AS501x

Resolution

Configurable, up to 128 positions
for each direction
(8 bit for X and 8 bit for Y)

EasyPoint™ Joystick Modules

N35P103

N35P112

N40P112

N50P111

Buy our products online at ICdirect

www.austriamicrosystems.com/ICdirect

WinTec / SpeedTech

Supply digital

Vv

2.7103.6

Knob Travel

mm

-40 to +105 TSSOP-14

Supply 10
V

1.7103.6

Size
mm

10.5 x 10.8 x 1.7

10.5 x 10.8 x 2.5

12.5 x 12.6 x 3.15

18.5 x 18.6 x 3.25

Ten;‘llerat“re Package
ange
°C
QFN-16
-20 to +80 (4x4x0.55mm)
Single module,

push button output,
low profile, SMD assembly
Full module,
push button output,
integrated AS501x encoder
Full module,
push button output,
integrated AS501x encoder
Full module,
push button output,
integrated AS501x encoder



8-Dbit absolute magnetic rotary encoder
for high speed applications up to 82,000 rpm

AS5030

General Description

The AS5030 is a contactless magnetic rotary
encoder for accurate angular measurement
over a full turn of 360°. It is a system-on-chip,
combining integrated Hall elements, analog
front-end and digital signal processing in a
single device. To measure the angle, only a
simple two-pole magnet, rotating over the
center of the chip is required.

The absolute angle measurement provides
instant indication of the magnet's angular
position with a resolution of 8 bit = 256
positions per revolution. This digital data is
available as a serial bit stream and as a PWM
signal.

In addition to the angle information, the strength
of the magnetic field is also available as a 6-bit
code. Data transmission can be configured for
1-wire (PWM), 2-wires (CLK, DIO) or 3-wires
(CLK, DIO, CS).

A software programmable (OTP) zero position
simplifies assembly as the zero position of

the magnet does not need to be mechanically
aligned.

A power down mode together with fast start-
up and measurement cycles allows for very
low average power consumption and makes
the AS5030 also suitable for battery operated
equipment.

Key Features

- 360° contactless angular position encoding
- Two digital 8-hit absolute outputs:
- Serial interface and
- Pulse width modulated (PWM) output
- User programmable zero position
- High speed
- Direct measurement of magnetic field strength
- Serial read-out of multiple interconnected
AS5030 devices using daisy chain mode
- Wide magnetic field input range: 20 - 80mT
- Wide temperature range: -40°C to +125°C
- Small Pb-free package: TSSOP-16

Applications

- Contactless rotary position sensing

- Rotary switches (human machine interface)
- AC/DC motor position control

- Robotics

- Battery operated equipment

Benefits

- Complete system-on-chip, no calibration
required

- Flexible system solution provides absolute
serial and PWM output — ideal for applications
in harsh environments due to magnetic
sensing principle

- High reliability due to non-contact sensing

- Robust system, tolerant to horizontal
misalignment, airgap variations,
temperature variations and external
magnetic fields

Block Diagram
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8-bit magnetic rotary encoder with incremental outputs

AS5035

General Description

The AS5035 is a contactless magnetic
incremental encoder with 64 quadrature pulses
per revolution (8-bit resolution) and index
output.

Only a simple two-pole magnet, rotating over
the center of the chip is required. The magnet
may be placed above or below the IC.

The angular position of the magnet during
assembly is not critical as the AS5035 allows
for a user programmable zero-position to an
accuracy of 0.35°.

Two diagnostic outputs are provided to indicate
an out-of-range condition of the magnetic field
as well as movement of the magnet in Z-axis.
In addition, a specific combination of output
states indicate a loss of power supply.

The AS5035 is available in a small 16-pin SSOP
package. It can be operated at either 3.3V or
5V supplies.

Key Features

- Full turn (360°) contactless angular position
encoder

- 2 quadrature A/B outputs with 64 pulses per
revolution (ppr),
256 edges per revolution, 1.4° per step

- Accurate user programmable zero position

- Index output (one pulse per revolution)

- Failure detection mode for magnet placement
monitoring and loss of power supply

- Wide temperature range: -40°C to +125°C

- Small package: SSOP-16 (5.3 x 6.2mm)

Block Diagram

VDDV3V

s
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A
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_
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Applications

- Industrial applications:
- Robotics
- Replacement of optical encoders
- Flow meters
- Man-machine interface
- Automotive applications:
- Power seat position sensing
- Power mirror position sensing

Benefits

- Complete system-on-chip, including analog
front-end and digital signal processing

- 2-channel quadrature and index outputs
provide an alternative to optical encoders

- User programmable Zero positioning by OTP
allows easy assembly of magnet

- Diagnostic features for operation safety

- [deal for applications in harsh environments
due to magnetic sensing principle

- Robust system, tolerant to magnet
misalignment, air gap variations,
temperature variations and external magnetic
stray fields

|—> www.austriamicrosystems.com/AS5035



10-bit absolute programmable magnetic rotary encoder
with incremental, SSI, and PWM output

AS5040

General Description

The AS5040 is a system-on-chip, combining
integrated Hall elements, analog front-end and
digital signal processing in a single device.

It provides incremental output signals and the
absolute angular position of a magnet that is
placed above or below the device.

The AS5040 can be configured to specific
customer requirements by programming the
integrated OTP (one time programmable)
register. An internal voltage regulator allows
operating the AS5040 device at either 3.3V or
5V supplies.

Key Features

- Contactless high resolution encoding over
a full turn of 360°

- Flexible system due to user programmable
incremental output modes

- 10-, 9-, 8- or 7-bit user programmable
resolution

- Quadrature A/B and index output signal

- Single Channel output and direction indication

- U-V-W commutation signals for brushless
DC motors

- Absolute angular position mode:

- 10-hit resolution providing 1024 absolute
positions per 360 degrees
(step size ~ 0.35 degrees)

- Synchronous serial interface (SSI) output
for absolute position data

- Pulse width modulated (PWM) output,
duty cycle proportional to angle

- User programmable zero and index position

- Failure detection mode for magnet placement
monitoring

- Rotational speeds up to 10.000 rpm
(incremental output)

- Push button functionality detects movement
of magnet in Z-axis

- Two supply voltages: 3.3V or 5V

- Wide temperature range: -40°C to +125°C

- SSOP-16 package: 5.3 x 6.2mm

Applications

- Industrial applications such as:

- Robotics

- Motion control

- Brushless DC motor commutation

- Power tools

- Office equipment: printers, scanners, copiers
- Automotive applications:

- Steering wheel position sensing

- Gas pedal position encoder

- Transmission box encoder

- Headlight position control

- Power seat position sensing

- Replacement of optical encoders

- Front panel rotary switches and

potentiometers

Benefits

- World’s smallest multiple output rotary
encoder

- Tolerant to magnetic source misalignment

- Failure detection feature

- Complete system-on-chip:

- Flexible system solution provides absolute,
incremental and PWM digital outputs
simultaneously

- Minimum number of external components
needed

- Serial read-out of multiple AS5040 devices
using daisy chain mode feature

- Ideal for applications in harsh environments
due to contactless position sensing

Block Diagram
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10-bit programmable magnetic rotary encoder
with daisy chain mode, absolute digital, and analog output

AS5043

General Description

The AS5043 is a contactless magnetic angle
encoder for accurate measurement up to 360°.
It is a system-on-chip, combining integrated
Hall elements, analog front-end and digital
signal processing in a single device.

The AS5043 provides a digital 10-bit as well as
a programmable analog output that is directly
proportional to the angle of a magnet, rotating
over the chip.

The analog output can be configured in many
ways, including user programmable angular
range, adjustable output voltage range, voltage
or current output, etc.

An internal voltage regulator allows operation of
the AS5043 from 3.3V or 5.0V supplies.

Key Features

- 360° contactless high resolution angular
position encoding

- User programmable zero position

- Two 10-bit absolute outputs:

- Serial digital interface and

- Versatile analog output
- programmable angular range up to 360°
- programmable ratiometric output voltage

range

- Failure detection mode for magnet field
strength and loss of power supply

- Serial read-out of multiple interconnected
AS5043 devices using daisy chain mode

- Mode input for optimizing noise vs. speed

- Alignment mode for magnet placement
guidance

- Wide temperature range: -40°C to +125°C

- Small package: SSOP-16 (5.3 x 6.2mm)

Applications

The AS5043 is ideal for applications with an
angular travel range from a few degrees up to a
full turn of 360°, such as
- Industrial applications:
- Contactless rotary position sensing
- Robotics
- Valve vontrols
- Automotive applications:
- Throttle position sensors
- Gas/brake pedal position sensing
- Headlight position control
- Front panel rotary switches
- Replacement of potentiometers

Benefits

- Complete system-on-chip

- Flexible system solution provides absolute
output, both digital and analog

- Angle measurement with software
programmable range up to 360°

- High reliability due to non-contact magnetic
sensing

- [deal for applications in harsh environments

- Robust system, tolerant to magnet
misalignment, airgap variations,
temperature variations and external
magnetic fields

Block Diagram
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12-Dbit absolute magnetic rotary encoder
with SSI and PWM output incl. diagnostic functions

AS5045

General Description Key Features
The AS5045 is a contactless magnetic rotary
encoder for accurate angular measurement
over a full turn of 360°. It is a system-on-chip,
combining integrated Hall elements, analog
front-end and digital signal processing in a
single device. to measure the angle, only a
simple two-pole magnet, rotating over the
center of the chip, is required. The magnet may
be placed above or below the IC.

The absolute angle measurement provides
instant indication of the magnet'’s angular
position with a resolution of 0.0875° = 4096
positions per revolution. This digital data is
available as a serial bit stream and as

a PWM signal. The PWM pulse width is
programmable for 1ps/step or 2us/step.(244Hz
or 122Hz PWM frequency).

An internal voltage regulator allows the AS5045
to operate at either 3.3V or 5V supplies.

- 360° contactless high resolution angular
position encoding

- Two digital 12-bit absolute outputs:
- Serial interface and
- Programmable Pulse Width Modulated

(PWM) output

- User programmable zero position

- Failure detection mode for magnet placement
monitoring and loss of power supply

- Push button functionality detects movement of
magnet in Z-axis

- Serial read-out of multiple interconnected
AS5045 devices using daisy chain mode

- Mode input for optimizing noise vs. speed

- Wide temperature range: -40°C to +125°C

- Small package: SSOP-16 (5.3 x 6.2mm)

Block Diagram

( A » MagINCn

» MagDECn

Mode

PWM
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Interface
(SSh
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Programming
Parameters

AS5045 T Prog

Applications

- Industrial applications:
- Contactless rotary position sensing
- Robotics

- Automotive applications:
- Steering wheel position sensing
- (Gas pedal position sensing
- Transmission gearbox encoder
- Headlight position control
- Power seat position indicator

- Replacement of potentiometers

- Front panel rotary switches

Benefits

- Complete system-on-chip

- Flexible system solution provides absolute
output, with serial data and PWM output

- |deal for applications in harsh environments
due to magnetic sensing principle

- High reliability due to non-contact sensing

- Robust system, tolerant to misalignment,
airgap variations, temperature
variations and external magnetic fields

|—> www.austriamicrosystems.com/AS5045



10-bit small size magnetic rotary encoder
with automatic power down and wake-up modes

AS5050

General Description

The AS5050 is a single-chip magnetic rotary
encoder IC with low voltage and low power
features.

[t includes 4 integrated Hall elements, a high
resolution ADC and a smart power management
controller.

The angle position, alarm bits and magnetic
field information are transmitted over a
standard 3-wire or 4-wire SP! interface to the
host processor.

The AS5050 is available in a small QFN 16-pin
4x4x0.85mm package and specified over an
operating temperature of -40°C to +85°C.

Key Features

- 10-bit resolution
- Standard SP!I interface, 3 or 4 wire
- 3.0 to 3.6V core voltage,
1.8 to 3.6V peripheral supply voltage
- Automatic wake-up over SPI interface
- Interrupt output for conversion
complete indication
- Low power mode:
< 8mA (avg) @ 620us readout interval
< 5mA (avg) @ Tms readout interval
< 500pA (avg) @ 10ms readout interval
< 53PA (avg) @ 100ms readout interval
- Small size QFN-16 4x4x0.85mm

Applications

- Servo motor control

- Input device for battery operated
portable devices

- Robotics

- General purpose position sensor

Benefits

- Complete system-on-chip
- Low power consumption
- Low operating voltage

- Easy-to-use SPI interface

Block Diagram
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12-bit small size magnetic rotary encoder
with automatic power down and wake-up modes

AS5055

General Description Key Features Applications

The AS5055 is a single-chip magnetic rotary - 12 bit resolution - Servo motor control
encoder IC with low voltage and low power - Standard SPI interface, 3 or 4 wire - Input device for battery powered devices
features. It includes 4 integrated Hall elements, - 3.0 to 3.6V core voltage, 1.8 t0 3.6V - Robotics

a high resolution ADC and a smart power peripheral supply voltage

management controller. The angle position, - Automatic wakeup over SPI interface

alarm bits and magnetic field information are - Interrupt output for conversion Benefits

transmitted over a standard 3-wire or 4-wire complete indication

SPI interface to the host processor. - Low power mode: - Complete system-on-chip
The AS5055 is available in a small QFN 16-pin < 8mA (avg) @ max readout rate = 620us - Low power consumption
4x4x0.85mm package and specified over an < 5mA (avg) @ Tms readout interval - Low operating voltage
operating temperature of -20°C to +85°C. < 500pA (avg) @ 10ms readout interval - Easy-to-use SPI interface

< 53PA (avg) @ 100ms readout interval
- Small size: QFN-16 (4x4x0.85mm)

Block Diagram
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Automotive magnetic rotary encoder with buffered sine and cosine output

ASH115

General Description Key Features Applications

The AS5115 is a redundant, contactless - Contactless angular position encoding - Electronic power steering
rotary encoder sensor for accurate angular - High precision analog output - Contactless potentiometer
measurement over a full turn of 360° and over - Buffered Sine and Cosine signals - Contactless rotary switches
an extended ambient temperature of -40°C to - SSl Interface - General industrial applications
+150°C. - Low power mode

Based on an integrated Hall element array the - Programmable output modes:

angular position of a simple two-pole magnet - differential

is translated into analog output voltages. - single ended

The angle information is provided by means - common

of buffered sine and consine voltages. This - Programmable sensitivity

approach gives maximum flexibility in system - Wide magnetic field input range: 20 - 80 mT

design, as it can be directly integrated into - Wide temperatur range: -40°C to +150°C

existing architectures and optimized for various - Automotive qualified to AEC-Q100, grade O

applications in terms of speed and accuracy. - SSOP-16 package

An SSl Interface is implemented for signal
path configuration as well as a one time
programmable register block (OTP), which

allows the customer to adjust the signal Block Diagram

path gain to adjust for different mechanical

constraints and magnetic field. ‘ )
PROG OTP Register AS51 15

Digital Part ¢
cs Power VDD
DCLK E Sl Interface Management :g vss

DI0
|

v
\4
[DF[::] » Buffer Stage SINP/SINN
E:::] J:::] > D SINN/SINP/CM_SIN
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High speed magnetic rotary encoder with 8-bit resolution,
multi-turn counter, and diagnostic features

AS5130

General Description Key Features Applications

The AS5130 is a contactless magnetic rotary - 360° contactless angular position encoding - Ignition key position sensing
encoder for accurate angular measurement - Two digital 8-hit absolute outputs: - Steering wheel position sensing
over a full turn of 360°. - Serial interface and - Transmission gearbox encoder
It is a system-on-chip, combining integrated - Pulse width modulated (PWM) output - Front panel rotary switches
Hall elements, analog front-end and digital - User programmable zero position - Replacement of potentiometers
signal processing in a single device. - High speed: up to 30000 rpm

To measure the angle, only a simple two-pole - Failure detection mode for magnet placement

magnet, rotating over the center of the chip, is monitoring and loss of power supply

required. The magnet may be placed above or - Wide temperature range: 40°C to +125°C

below the IC. Theabsolute angle measurement - Multi turn counter/movement detection

provides instant indication of the magnet’s - Small Pb-free package: SSOP-16

angular position with a resolution of 8 bit = 256 (5.3 x 6.2mm)

positions per revolution. - Automotive qualified to AEC-Q100, grade 1

This digital data is available as a serial bit
stream and as a PWM signal. The AS5130 can
be operated in pulsed mode (Vsupply=off),
which reduces the average power consumption
significantly.

During Vsupply=off, the measured angle can

be stored using an internal storage register ( AVDD 5V
supplied by a low power voltage line.
|”

Block Diagram

This mode allows for very low power AVDD pulse operation | (Polling mode)
consumption during polling of the rotary [T
" . . supply analog )
position of the magnet. The motion detection > 08— — OTEHZ;"Z'?:”
wakes up the system, if a motion of the magnet T ;{,M
is detected. v
The multiturn counter enables the counting of e

. . Interface
the numbers of turns of the rotating magnetic

N—V
field and writes it into a register. Furthermore Digital
you can set any arbitrary position as zero LTS P
position.
The system is tolerant to misalignment, airgap Low power \/

it inti supply Storage | Level
variations, temperature variations and external = oo | shifor ~‘—>‘M EEO

magnetic fields and high reliability due to
non-contact sensing. The system is tolerant to Controlle y—|

misalignment, airgap variations, temperature @

variations and external magnetic fields and high P(;wer D:)an

reliability due to non-contact sensing. AS5130 e
_

-

|—> www.austriamicrosystems.com/AS5130



Programmable brushless DC optimized magnetic rotary encoder

with 8.5-hit resolution

ASH134

General Description

The AS5134 is a contactless magnetic rotary
encoder for accurate angular measurement
over a full turn of 360°.

It is a system-on-chip, combining integrated
Hall elements, analog front-end and digital
signal processing in a single device.

To measure the angle, only a simple two-pole
magnet, rotating over the center of the chip

is required. The absolute angle measurement
provides instant indication of the magnet’s
angular position with a resolution of 8.5 bit =
360 positions per revolution.

This digital data is available as a serial bit
stream and as a PWM signal. In addition to the
angle information, the strength of the magnetic
field is also available as a 6-bit code. Data
transmission can be configured for 1-wire
(PWM), 2-wires (DCLK, DIO) or 3-wires (DCLK,
DIO, CS).

A software programmable (OTP) zero position
simplifies assembly as the zero position of

the magnet does not need to be mechanically
aligned.

A Power Down Mode together with fast startup
and measurement cycles allows for very low

Key Features

- 360° contactless angular position encoding

- Two digital 360 step (8.5 bit) absolute outputs:
Serial interface and Pulse width modulated
(PWM) output

- User programmable zero position, sensitivity

- High speed: up to 30.000 rpm

- Direct measurement of magnetic field strength
allows exact determination of vertical
magnet distance

- Incremental Outputs ABI Quadrature:
90 ppr, step direction:
180 ppr, fixed pulse width 360 ppr

- BLDC Outputs UVW, selectable for
1,2,3,4,5, 6 pole pairs

- Daisy-Chain mode for cascading of
multiple sensors

- 9-bit multiturn counter

- Low power mode with fast startup

- Wide magnetic field input range: 20 - 80 mT

- Wide temperature range: -40°C to +140°C

- Small Pb-free package: SSOP-20

Applications

The AS5134 is suitable for contactless rotary
position sensing, rotary switches (human
machine interface), AC/DC motor position
control and Brushless DG motor position
control.

average power consumption. Block Diagram
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10-bit magnetic rotary encoder with absolute SSI,

PWM, and incremental outputs

AS5140H

General Description

The AS5140H is a contactless magnetic rotary
encoder for accurate angular measurement
over a full turn of 360° and over an extended
ambient temperature range of -40°C to
+150°C.

It is a system-on-chip, combining integrated
Hall elements, analog front-end and digital
signal processing in a single device.

To measure the angle, only a simple two-pole
magnet, rotating over the center of the chip, is
required. The magnet may be placed above or
below the IC.

The absolute angle measurement provides
instant indication of the magnet'’s angular
position with a resolution of 0.35° = 1024
positions per revolution. This digital data is
available as a serial bit stream and as a PWM
signal. Furthermore, a user-programmable
incremental output is available.

An internal voltage regulator allows the
AS5140H to operate at either 3.3V or 5V
supplies.

The AS5140H is pin-compatible to the AS5040;

however it uses low-voltage OTP programming
cells with additional programming options.

Key Features

- Contactless high resolution rotational position
encoding over a full turn of 360°

- Two digital 10-bit absolute outputs:
- Serial interface and
- Pulse width modulated (PWM) output

- Three incremental output modes:
- Quadrature A/B and Index output signal
- Step/direction and Index output signal
- 3-phase commutation for brushless DC

motors
- 10-, 9-, 8- or 7-bit user programmable
resolution

- User programmable zero/index position

- Failure detection mode for magnet placement
monitoring and loss of power supply

- Rotational speeds up to 30,000 rpm

- Push button functionality detects movement
of magnet in Z-axis

- Serial read-out of multiple interconnected
AS5140H devices using daisy chain mode

- Fully automotive qualified to AEC-Q100,
grade O

- Wide ambient temperature range:
-40°C to +150°C

- Small Pb-free package: SSOP-16
(5.3 x 6.2mm)

Applications

- Automotive applications:
- Engine compartment sensors
- Transmission gearbox encoder
- Throttle valve position control
- Industrial applications
- Rotary sensors in high temperature
environment
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12-bit magnetic rotary encoder
for measurements up to 30,000 rpm

ASH145H

General Description

The AS5145H is a contact less magnetic rotary
encoder for accurate angular measurement
over a full turn of 360 degrees. It is a system-
on-chip, combining integrated Hall elements,
analog front end, and digital signal processing
in a single device. To measure the angle, only
a simple two-pole magnet, rotating over the
center of the chip, is required. The magnet may
be placed above or below the IC.

The absolute angle measurement provides
instant indication of the magnet'’s angular
position with a resolution of 0.0879° = 4096
positions per revolution. This digital data is
available as a serial bit stream and as a PWM
signal. An internal voltage regulator allows

the AS5145H to operate at either 3.3V or 5V
supplies

AS5145A: 12-bit magnetic rotary encoder with
a 10-bit pre-programmed incremental output

AS5145B: 12-bit magnetic rotary encoder with
a 12-bit pre-programmed incremental output

Key Features

- Contactless high resolution rotational position
encoding over a full turn of 360 degrees

- Two digital 12 bit absolute outputs:
- Serial interface
- Pulse width modulated (PWM) output

- Three incremental outputs

- Quadrature A/B (10 or 12 bit) and
Index output signal (preprogrammed
versions available: AS5145A for 10 bit
and AS5145B for 12 bit)

- User programmable zero position

- Failure detection mode for magnet placement,
monitoring, and loss of power supply

- Red-Yellow-Green indicators display
placement of magnet in Z-axis

- Serial read-out of multiple interconnected
AS5145H devices using Daisy Chain mode

- Tolerant to magnet misalignment
and gap variations
- Wide temperature range: - 40°C to +150°C
- Fully automotive qualified to AEC-Q100,
grade O
- Small Pb-free package: SSOP-16
(5.3 x 6.2mm)

Applications

The device is ideal for industrial applications like
contactless rotary position sensing and robotics;
automotive applications like steering wheel
position sensing, transmission gearbox encoder,
head light position control, torque sensing, valve
position sensing and replacement of high end
potentiometers.
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12-bit single-wire interface with high voltage protection features
automotive magnetic rotary encoder

AS5163

General Description Key Features Applications

The AS5163 is a contactless magnetic - 360° contactless high resolution angular - Transmission gearbox position sensor
angle position sensor for accurate angular position encoding - Headlight position control
measurement over a full turn of 360°. - User programmable starting and end point - Torque sensing

A sub range can be programmed to achieve of the application region - Valve position sensing
the best resolution for the application. It is a - User programmable clamping levels and - Pedal position sensing
system-on-chip, combining integrated Hall programming of the transition point - Throttle position sensing
elements, analog front end, digital signal - 12-bit PWM or powerful analog output - Non-contact potentiometers
processing, and a powerful automotive feature - fully short circuit protected

package in a single device. - high driving capability for resistive and

To measure the angle, only a simple two-pole capacitive loads

magnet, rotating over the center of the chip, is - Continuous short circuit monitoring

required. The magnet may be placed above or - Broken GND and VDD detection over a wide

below the IC. range of different load conditions

The absolute angle measurement provides - Simplified programming due to provided

instant indication of the magnet's angular programming hardware and software

position with a resolution of 0.022° = 16384 - Failure detection mode for magnet placement

positions per revolution. According to this monitoring and loss of power supply,

resolution the adjustment of the application indication of high voltage condition

specific mechanical positions are possible. The - Wide temperature range: -40°C to +150°C

angular output data is available as a 12-bit - Small Pb-free package: TSSOP-14

PWM or analog signal.
An internal voltage regulator with over
voltage protection and -18V reverse polarity

protection allows the AS5163 to operate in Block Dlagram

automotive application up to a voltage to 27V. voDs

Programmability over the output pin reduces the )
number of pins on the application connector. VDD R AS51 63

0TP
Register
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12-bit automotive magnetic rotary encoder
with SENT J2716 interface and high voltage protections

AS5165

General Description Key Features Applications

The AS5165 is a contactless magnetic - 360° contactless high resolution angular - Automotive applications:

angle position sensor for accurate angular position encoding - Throttle and valve position sensing
measurement over a full turn of 360°. A sub - User programmable start and end point of the - Several power train applications
range can be programmed to achieve the best application region

resolution for the application. It is a system- - User programmable clamping levels and

on-chip, combining integrated Hall elements, programming of the transition point

analog front end, digital signal processing and - Best protections for automotive applications

best in class automotive protection features in a

single device.

To measure the angle, only a simple two-pole
magnet, rotating over the center of the chip, is
required. The magnet may be placed above or
below the IC.

The absolute angle measurement provides Block Diagram
instant indication of the magnet's angular
position with a resolution of 0.022° = 16384
positions per revolution. According to this
resolution the adjustment of the application High voltage/

specific mechanical positions are possible. The Re‘;?’r[ftgcﬁ%gﬁ”ty AS5165
angular output data is available over the SENT

J2716 interface.

The AS5165 operates at a supply voltage of

5V and the supply and output pins are
protected against overvoltage up to +27 V.

In addition the supply pins are protected against

VDD3  VDD5

oTP
Register

Hall Array

Frontend
i - Amplifi -
reverse polarity up to -18 V. mplifier R
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Failsafe dual die automotive magnetic rotary encoder
with buffered sine and cosine output

AS5215

General Description

Key Features Applications
The AS5215 is a redundant, contactless

rotary encoder sensor for accurate angular
measurement over a full turn of 360° and over
an extended ambient temperature range of
-40°C to +150°C.

Based on an integrated Hall element array the
angular position of a simple two-pole magnet
is translated into analog output voltages.

The angle information is provided by means

of buffered sine and cosine voltages. This
approach gives maximum flexibility in system
design, as it can be directly integrated into
existing architectures and optimized for various
applications in terms of speed and accuracy.
With two independent dies in one package, the
AS5215 offers true redundancy. The sensitivity
of the device, as well as the output mode,
differential or single ended, is programmable to
keep highest system flexibility.

- Contactless angular position encoding
- High precision analog output
- Buffered sine and cosine signals
- SSl Interface
- Low power mode
- Programmable output modes:
- differential
- single ended
- Programmable sensitivity
- Wide magnetic field input range: 20 - 80 mT
- Wide temperature range: -40°C to +150°C
- Automotive qualified to AEC-Q100, grade 0
- Thin punched QFN-32 (7 x 7mm) package

- Electronic power steering

- Contactless potentiometer

- Contactless rotary switches

- General industrial applications

Block Diagram
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Fully redundant automotive magnetic rotary encoder

with 12-bit resolution

AS5245

General Description

The AS5245 is a contactless magnetic angle
encoder for accurate measurement up to 360°
and includes two AS5145 devices in a punched
stacked leadframe.

It is a system-on-chip, combining integrated
Hall elements, analog front end and digital
signal processing in a single device.

To measure the angle, only a simple two-pole
magnet rotating over the center of the chip is
required. The magnet may be placed above or
below the IC. The absolute angle measurement
provides instant indication of the magnet’s
angular position with a resolution of 0.0879°

= 4096 positions per revolution. This digital
data is available as a serial bit stream and as a
PWM signal. An internal voltage regulator allows
operation of the AS5245 from 3.3V or 5.0V
supplies.

The AS5245 is fully automotive qualified to
AEC-Q100, grade 0.

Key Features

- Contactless high resolution rotational position
encoding over a full turn of 360°

- Two digital 12-bit absolute outputs

- Quadrature A/B (10 or 12 bit) and Index
output signal
- AS5245A: 10 bit pre-programmed

incremental output
- AS5245B: 12 bit pre-programmed
incremental output

- User programmable zero position

- Failure detection mode for magnet placement
monitoring and loss of power supply

- ,Red-Yellow-Green* indicators display
placement of magnet in Z-axis

- Tolerant to magnet misalignment and
air gap variations

- Wide temperature range: -40°C to +150°C

- Unique Chip Identifier

- Fully automotive qualified to AEC-Q100,
grade O

- Small package: QFN-32 LD (7 x 7mm)

Applications

The AS5245 is ideal for applications with an
angular travel range from a few degrees up to
a full turn of 360°. The device is suitable for
Automotive applications like throttle position
sensors, gas/brake pedal position sensing,
headlight position control, contactless rotary
position sensing, front panel rotary switches,
and replacement of potentiometer.
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12-bit programmable dual die motion sensing automotive magnetic rotary encoder

for safety critical applications

AS5263

General Description

The AS5263 is a fail-safe, contactless magnetic
angle position sensor for accurate angular
measurement over a full turn of 360°. Two
independent chips in one package, which are
100% identical and electrically isolated from
each others guarantee highest redundancy for
safety critical applications.

A sub range can be programmed for both
internal sensors independently from each
other to achieve the best resolution for the
application.

It is a system-on-chip combining integrated
Hall elements, analog front-end, digital signal
processing and a powerful automotive feature
package in a dual die device. To measure the
angle, only a simple two-pole magnet, rotating
over the center of the chip is required. The
magnet may be placed above or below the IC.
The absolute angle measurement provides
instant indication of the magnets angular
position with a programming resolution of
0.022° = 16384 positions per revolution.
This angular data is available as a 12-bit
PWM or analog output signal. An internal
voltage regulator with overvoltage protection
and reverse polarity protection down to

-18V allows the AS5263 to operate in
automotive applications up to a voltage of
27V. Programmability over the output pins
reduces the number of pins on the application
connector.

Key Features

- Full redundant, 360° contactless high
resolution angular position encoding

- Insensitive to external magnetic stray fields,
no shielding necessary

- User programmable starting and end point
of the application range

- User programmable clamping levels and
programming of the transition point

- Powerful analog output

- Fully short circuit protected

- High driving capability for resistive and
capacitive loads

- Wide temperature range: -40°C to +150°C

- Broken GND and VDD detection over a wide
range of different load conditions

- Simplified programming due to provided
programming hardware and software

- Failure detection mode for magnet placement
monitoring and loss of power supply

- Indication of high voltage condition

- Tolerant to magnet misalignment and
airgap variations

- Thin 32-pin QFN (7 x 7mm) package

- Fully AEC-Q100 grade 0 qualified

Block Diagram
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Integrated Hall IC for linear and off-axis rotary motion detection
for high speed measurements up to 20m/s

AS5304/06

General Description

The AS5304 and AS5306 devices are high
performance fixed resolution encoder options
containing on-chip hall sensor elements and
signal processing for measuring linear and off
axis rotary motion. Due to the fixed resolutions,
the AS5304 and AS5306 devices do not require
any register configuration by the host controller
at start-up or during operation.

The AS5304 and AS5306 devices allow
system designers to develop rotary encoder
applications in mechanical systems where the
sensor IC cannot be mounted at the end of a
rotating device (e.g. at hollow shafts). Instead,
the IC is mounted off-axis underneath a multi-
pole single strip magnetized ring. Both devices
can also be used in linear encoder applications
where the IC is mounted directly underneath

a single strip linear multi-pole magnet.
Communication to the host controller is made
using an index output and incremental A/B
quadrature outputs providing

40 quadrature pulses (160 steps) per magnet
pole period.

Using, for example, a 32 pole-pair circular
magnetic ring, the AS5304 and AS5306 can
provide a resolution of 1280 pulses/rev, which
is equivalent to 5120 positions/rev or 12.3 bit.
The maximum speed at this configuration is
9375 rpm.

The AS5304 requires a multipole magnet with
a pole pair length of 4mm, and the AS5306
requires 2.4mm pole pair length. A pole

pair consists of one magnetic north and one
magnetic south pole with equal length.

The AS5304 and AS5306 are both 5V operating
devices available in a small 20-pin TSSOP
package and specified for an operating ambient
temperature of -40°C to +125°C.

Key Features

- On-chip automatic gain and offset correction
- High sensitivity: supports as low as

5mT magnet field amplitudes
- Single track system —> lower magnet costs
- High magnet to IC air gap tolerance
- High immunity to external magnetic fields
- Magnetic field strength alarm indicator

(AO output)

Applications

|deal for any high speed linear motion and
off-axis rotation measurement in applications
such as:

- Electrical motors

- Linear X-Y-stages

- Rotation knobs

- Industrial drives
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Linear and off-axis rotary motion detection encoder with a high resolution

down to 488 nanometers

AS5311

General Description

The AS5311 is a contactless high resolution
magnetic linear encoder for accurate linear
motion and off-axis rotary sensing with a
resolution down to <0.5um. It is a system-
on-chip, combining integrated Hall elements,
analog front-end and digital signal processing
on a single chip, packaged in a small 20-pin
TSSOP package.

A multi-pole magnetic strip or ring with a

pole length of 1.0mm is required to sense the
rotational or linear motion. The magnetic strip
is placed above the IC at a distance of typical
0.3mm.

The absolute measurement provides instant
indication of the magnet position within one
pole pair with a resolution of 488 nanometers
per step (12 bit over 2.0mm). This digital data
is available as a serial bit stream and as a PWM
signal. Furthermore, an incremental output is
available with a resolution of 1.95um per step.
An index pulse is generated once for every pole
pair (once per 2.0mm). The travelling speed in
incremental mode is up to 650mm/second.

An internal voltage regulator allows the AS5311
to operate at either 3.3V or 5.0V supplies.
Depending on the application, the AS5311
accepts multi-pole strip magnets as well as
multi-pole ring magnets, both radial and axial
magnetized.

The AS5311 is available in a Pb-free TSSOP-20
package and qualified for an ambient
temperature range from -40°C to +125°C.

Key Features

- Two 12-bit digital absolute outputs:
- Serial interface and
- Pulse Width Modulated (PWM) output

- Incremental output with Index

- Extended diagnostic features for monitoring
magnet placement over the chip

Applications

- Micro-actuator feedback

- Servo drive feedback

- Robotics

- Replacement of optical encoders
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Linear and off-axis rotary motion detection encoder
with a high resolution down to 488 nanometers

NSE-5310

General Description

The NSE-5310 is an incremental position
sensor with on-chip encoding for direct digital
output. A Hall element array on the chip is used
to derive the incremental position of an external
magnetic strip placed above the IC at a distance
of 0.3mm (typ).

This sensor array detects the ends of the
magnetic strip to provide a zero reference point.
The integration of Hall-effect position sensors,
analog front end and digital signal processing
on a single IC chip provides an ingeniously
small position sensor, without the need for
external pulse counters.

Direct digital output is accessible over the serial
interface using 12C protocol. The NSE-5310
provides absolute position information over

the length of a magnet pole pair NSE-5310
(2mm). A user can count pole pairs and achieve
absolute position information over the entire
length of the magnet (essentially unlimited).
With better than 0.5 micron resolution, the
NSE-5310 is a robust, cost-effective alternative
to miniature optical encoders. It can be used as
a linear or off-axis rotary encoder.

Key Features

- Direct digital output using IC protocol

- End-of-magnet detection for built-in
zero reference

- 0.488 um resolution

- < 2 um bi-directional repeatability

- < +10 ym absolute error

- On-chip temperature sensor

Applications

The NSE-5310 is ideal for micro-actuator

and servo drive feedback, replacement for
optical encoders, optical and imaging systems,
consumer electronics, precision biomedical
devices, instrumentation and automation,
automotive applications, and integrated
closed-loop motion systems using New Scale’s

- Magnetic field strength monitor SQUIGGLE® micro motor.
- Available in TSSOP or 3.9 x 2.5mm die
for chip-on-board mounting
- Custom packaging such as wafer-level
chip scale packaging can be provided.
Minimum order quantities may apply.
- RoHS compliant
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Smallest linear Hall Sensor with [2C interface, 10-bit resolution
and programmable sensitivity

AS5510

General Description Key Features Applications

The AS5510 is a linear Hall sensor with 10 bit - 10-hit resolution - Position sensing

resolution and I2C interface. It can measure - [2 Interface - Servo drive feedback
absolute position of lateral movement of a - Power down mode - Camera lens control

simple 2-pole magnet. - Programmable sensitivity - Closed loop position control

Depending on the magnet size, a lateral stroke
of 0.5~2mm can be measured with air gaps
around 1.0mm. To conserve power, the AS5510

may be switched to a power down state when .
it is not used. Block Diagram

It is available in a WL-CSP-6 (1.4x1.1) package

and qualified for an ambient temperature range
from -30°C to +85°C.
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3D Hall magnetic encoder IC for absolute linear position sensing applications

ASH5410

General Description

The AS5410 is a magnetic field sensor IC using
two three-dimensional Hall cells, ADC and a
signal processor with EEPROM. The chip can
measure magnetic fields in all three
dimensions (X, Y and Z) and converts the
magnetic field information into absolute,
linearized data. It can be configured for various
kinds of applications such as absolute linear
position sensing, off-axis rotation angle sensing
or multi-axis tilt sensing.

Only a simple 2-pole magnet is required as the
magnetic field source. Using two 3D-Hall cells
allows both absolute as well as differential 3D
magnetic field measurement. The differential
measurement makes the AS5410 ideal for use
in rough industrial position sensing applications
that include not only dust, dirt or moisture but
also unwanted magnetic fields.

All the signal conditioning, including compen-
sation of temperature effects, magnet-to-chip
gap changes as well as linearization of the
output is included in the chip. The absolute
position information of the magnet is directly
accessible over a SPI interface and a PWM
output. A cycle redundancy check (CRC) allows
verification of the received data. The AS5410
is qualified for an ambient temperature range
from - 40°C to +105°C. It operates at a supply
voltage of 3.3V +/-10%.

Key Features

- Three-dimensional magnetic field sensors
- Up to 14-bit full scale resolution

- SPlland PWM output

- Re-configurable E2PROM on-chip

- Automatic detection of magnet orientation

best of

SENSOrs
expo2071

Applications

- Linear encoders with absolute range
up to 50mm

- Linear encoders with extended linear motion
range through cascading of several AS5410s
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Two-dimensional magnetic encoder
for human interface applications

EasyPoint” AS5013

General Description

The AS5013 is a complete Hall sensor IC for
smart joystick module applications to meet

the low power requirements and host SW
integration challenges for products such as cell
phones and smart handheld

devices. Due to the on-chip processing

engine, system designers are not tasked with

integrating complex SW algorithms on their host

processor thus leading to rapid development
cycles.

The AS5013 single-chip IC includes 5
integrated Hall sensing elements for detecting
up to =2 mm lateral displacement, high
resolution ADC, XY coordinate and motion
detection engine combined with a smart

power management controller. The X and Y
position and magnetic field information for each
Hall sensor element is transmitted over a 2-wire
[2C compatible interface to the host processor.
The AS5013 is available in a small 16-pin QFN
packages (4x4x0.55 mm) and specified over an
operating temperature of -20° to +80°C.

Watch the demo video online at
www.austriamicrosystems.com/easypoint

Key Features

- 2.7V 10 3.6 V operating voltage

- Down to 1.7 V peripheral supply voltage

- Down to 3 pA current consumption

- Lateral magnet movement radius up to 2 mm
- Xand Y coordinates direct readout

- High speed I2C interface

- Configurable interrupt output for motion
detection

iRiNOYATION

Ponains B ER 2009

EasyPoint™
Blog

™ on our blog site

©

Read more about EasyPoin

http:llblog.easypoint.com

Applications

The AS5013 is ideal for small factor manual
input devices in battery operated equipment,
such as

- Mobile phones

- Remote controls

- Gaming consoles

- Analog Joysticks (360 degree)

- MP3 players

- PDAs, PND, MID

- GPS

Benefits

- Complete system-on-chip
- High reliability due to contactless sensing
- Low power consumption
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To discuss your specific requirements,
please contact your local sales office:

Europe (Headquarters)
austriamicrosystems AG

Tobelbader Strasse 30

8141 Unterpremstaetten, Austria

Phone +43 3136 500-0
sales.europe@austriamicrosystems.com

Americas

austriamicrosystems USA, Inc.

Suite 400, 8601 Six Fork Road

Raleigh, NC 27651

Phone +1 919 676 5292
sales.americas@austriamicrosystems.com

Asia/Pacific

Rm 1006, Tomson Commercial Building
No 710 Dongfang Rd, Pudong, Shanghai
China, 200122

Phone +86-21-61627488

Fax +86-21-61627477
sales.asia@austriamicrosystems.com
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