
• APEM SAS patented design 

•  Operating Force between position: 2.5 N ± 0.5N (with 24 positions) 

•  Expected Life: 1 000 000 lifecycles

•  Mass/Weight: 11 g ±2 g (0.4 oz ± 0.07 oz)

GENERAL SPECIFICATIONS

• Supply Voltage Range: 5 VDC ± 0.50 VDC

•  Resolution: 128pulses per revolution – could be modified with 
programming Manchester code on Man_Out Wire 

• Reverse Polarity Max: -40 VDC max

• Overvoltage Max: 40 V

• Consumption: 17mA ±3,4mA

• LED supply: 6 VDC 10 mA

ELECTRICAL SPECIFICATIONS

Infinite wheel Encoder
Above 1 Million cycles 
Backlighting option 
Electronics sealed to IP68
360° roller

DISTINCTIVE FEATURES

• Operating Temperature: -30 °C to +70 °C (-22 °F to +158 °F)

• Storage Temperature: -40 °C to +85 °C (-40 °F to +185 °F°)

• Electronics sealed to IP68 according IEC 60529

• Shock resistance: 50 g during 11 ms

• Salt spray: IEC 60068-2-11 test Ka

ENVIRONMENTAL SPECIFICATIONS

HR series
Infinite wheel Encoder • non contacting  

Hall effect technology • 24 positions

The company reserves the right to change specifications without notice.
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Infinite wheel Encoder • non contacting 
Hall effect technology • 24 positions

HR series

MOUNTING

Wiring harness with multiwire leads
AWG28 - Length 140mm (5.51in) 

PIN FUNCTION COLOR

1 Power supply: +VDC 5 V Red

2 Man-Out Brown

3 Out_B Blue

4 Out_A Yellow

5 Out_Z White

6

7 Ground 0V Black

PIN FUNCTION COLOR

1 Power supply: +VDC 5 V Red

2 Man_Out Brown

3 Out_B Blue

4 Out_A Yellow

5 Out_Z White

6 LED- Green

7 Ground 0V Black

CONNECTIONS

WITHOUT BACKLIGHTING WITH BACKLIGHTING

• Body: Polyamide

• Wheel: Polyamide

• Electronics sealing: epoxy

• Connector: polyester (Molex 510210700)

• Multiwire lead AWG28, length 140 mm

MATERIALS

OUTPUT

Precision, High Speed, Hall-Effect Angle Sensor IC
with Integrated Diagnostics for Safety-Critical ApplicationsA1333

16Allegro MicroSystems, LLC 
955 Perimeter Road 
Manchester, NH 03103-3353 U.S.A.
www.allegromicro.com

Incremental Output Interface (ABI)
The A1333 offers an incremental output mode in the form of 
quadrature A/B and Index outputs to emulate an optical or 
mechanical encoder. The A and B signals toggle with a 50% 
duty cycle (relative to angular distance, not necessarily time) at 

a frequency of 2N cycles per magnetic revolution, giving a cycle 
resolution of (360 / 2N) degrees per cycle. B is offset from A by 
¼ of the cycle period. The “I” signal is an index pulse that occurs 
once per revolution to mark the zero (0) angle position. One revo-
lution is shown below:

  

Angle → 0 +R +2R +3R

A

B

I

-3R -2R -R 0

Increase angle – B edge precedes A edge

Decreasing angle – A edge precedes B edge

One full magnetic rotation (360 magnetic degrees)

Figure 16: One Full Magnetic Revolution

Since A and B are offset by ¼ of a cycle, they are in quadrature 
and together have four unique states per cycle. Each state rep-
resents R = [360 ÷ (4 × 2N)] degrees of the full revolution. This 
angular distance is the quadrature resolution of the encoder. The 
order in which the states change, or the order of the edge transi-
tions from A to B, allow the direction of rotation to be deter-
mined. If a given B edge (rising/falling) precedes the following 
A edge, the angle is increasing from the perspective of the 
electrical (sensor) angle and the angle position should be incre-
mented by the quadrature resolution (R) at each state transition. 
Conversely, if a given A edge precedes the following B edge, 
the angle is decreasing from the perspective of the electrical 
(sensor) angle and the angle position should be decremented by 
the quadrature resolution (R) at each state transition. The angle 
position accumulator wraps each revolution back to 0.

The quadrature states are designated as Q1 through Q4 in the fol-
lowing diagrams, and are defined as follows:

State Name A B
Q1 0 0

Q2 0 1

Q3 1 1

Q4 1 0

Note that the A/B progression is a grey coding sequence where 
only one signal transitions at a time.  The state progression must 
be as follows to be valid:

Increasing angle: Q1 → Q2 → Q3 → Q4 → Q1 → Q2 → Q3 → Q4

Decreasing angle: Q4 → Q3 → Q2 → Q1 → Q4 → Q3 → Q2 → Q1

ONE FULL MANGETIC REVOLUTION

R is the quadrature resolution. 
R = 360 / (4 x 2N)

N being set as 7 by default.
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SERIES

HR

ACTUATOR

W 360 Wheel

WHEEL COLORS

1 Blue

2 Black

3 Green

6 Red

7 White

OUTPUT OPTIONS

Q Quadrature

MECHANICAL FUNCTIONS

6 Friction hold with 24 detents

BACKLIGHTING

1 Yes

0 No

BUILD YOUR PART NUMBER

HR series
Infinite wheel Encoder • non contacting 

Hall effect technology • 24 positions

MOUNTING OPTIONS

2 Rear
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HR series

INFINITE WHEEL  

Infinite wheel Encoder • non contacting 
Hall effect technology • 24 positions
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