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Agenda

 Sensors
 Encoders, DC tacho, Resolver

 Goal and purpose
 What are the properties of incremental encoders?

 And how do the Signals look like?



Motion under Control

Drive system

application /

software

motion

controller

servo-

amplifier
motor drive / load

sensor



Motion under Control

Goal and purpose

 What are the properties of incremental encoders? 

And how do the Signals look like?

 What are criteria for the selection?

 Which properties do motion and servo controllers 

have?

 Goal: Finding the right controller and the right 

sensor.
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Optical Encoder
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Magnetic encoder with Hall sensors

Hall sensors

Magnetic disc

Motor shaft

channel B

channel A
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magn. 

pole wheel
housing

back cover

motor 

connections

PCB with ASIC

 signal conditioning

 signal multiplication

 line driver

MR sensors

channel A+B
MR sensor

index
ASIC

Magnetic encoder (maxon MR)
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• 2 channels A and B with each N counts per turn (cpt)

• direction of rotation (signal A or B leads)

• 4 times higher resolution than nominal: Quadcounts (qc)

– 500 cpt = 2000 qc = 0.18°

Encoder signals

signal edges

(quadcounts)

channel B

channel A
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Index channel, Homing
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Complementary signals, Line Driver
 driver: for transmission over long distances

 complementary signals for elimination of electromagnetic 

interferences during

transmission
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Line Driver
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• signal and driver characteristics

– electrical standard: RS 422, TTL

– distance of signal edges

– signal rise and fall times

• electrical supply

– supply voltage

– current uptake for LED, Line driver, …

• max. frequency

– maximum resolvable speed

– N: number of counts

– N = 500; fmax = 100 kHz ergibt   nmax = 12´000 min-1

Encoder properties
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maxon Encoder data
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Encoder selection
• number of pulses (counts per turn)

– high: accurate positioning, low speeds

– low: high speeds, positioning with gearheads

• number of channels
– 1: simple drives, direction information not available

– 2: direction information, quadcounts

– 3: additional index channel for position homing

• Line driver
– generally for long cables

– harsh ambient conditions

– mandatory for positioning
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• Lunch Break

• Start again @ 13.20 h.


