
Encoder types – four steps 
to the ideal solution
Answer some simple questions about your drive application. Our decision aid will guide you to the 
most appropriate ability class and the recommended encoder types from SEW‑EURODRIVE’s  
modular motor system. It will show you exactly which solution is the best fit for your application.

How to make the right choice

1.	 Pick a control type
2.	 Check for special requirements
3.	 Choose a startup strategy
4.	 Factor in your motor type

The result: 
The optimum encoder solution 
for your drive application
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What type of control do you need?

Speed monitoring/ 
simple positioning

Your requirements:
– � Motor to run with constant rotational speed
– � Simple start/stop positioning adequate
– � No dynamic control requirements
– � Motor to carry out simple positioning

Examples: continuous conveyors, simple linear axes, 
fans, pumps, rotary tables, speed range monitoring 
(plus functional safety)

Recommended ability class: BASIC

Speed or positioning control  
with medium dynamics

Your requirements:
– � Precise speed control essential
– � Positioning accuracy important, but maximum  

dynamics not necessary
– � Control via CFC (Current Mode Flux Control) or VFC 

(Voltage Flux Control)

Examples: packaging machines, mixer drives, conveyor 
belts with cycle mode, lift drives, travel drives

Recommended ability class: MEDIUM

Maximum positioning dynamics/ 
maximum precision

Your requirements:
– � Need for maximum resolution and minimum  

torque noise
– � Very fast positioning processes  

(pick and place, robotics)
– � CFC control (Current Mode Flux Control)  

for maximum dynamics

Examples: robotics, lifting equipment, presses, highly 
dynamic handling axes, applications with large inertias, 
machine tools, grippers, storage/retrieval systems

Recommended ability class: HIGH
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What special requirements does your application have?

Explosion protection (ATEX/IECEx)

Your application is located in areas exposed to  
explosion hazards:
– � Paint shops
– � Chemical processes
– � Food production with combustible dusts
– � Pharmaceutical applications

All ability classes – BASIC/MEDIUM/HIGH –  
are possible.

Solution: encoders with Ex approval

Functional safety (SIL/PL)

Your application has safety-relevant requirements:
Lifting equipment, cranes, presses, shears, robotics, 
etc.

All ability classes support functional safety.

Solution: safety encoders 

Extreme ambient conditions

Your application requires enhanced environmental 
stability:
–  �Use at very low temperatures down to -40 °C
–  �Use at very high temperatures up to +80 °C
– � Outdoor applications or unheated factory areas
– � High humidity, dust, or mechanical stresses such as 

vibration and jolting
– � Reliable signal processing essential, including under 

harsh conditions

Not all encoder systems are suitable for these  
application conditions.

Solution: Complete the next two steps in the selection 
process and then choose the suitable encoders from 
the product manual.

Suitability for third-party inverters

Your application requires you to use third-party  
inverters or pre-existing control systems:
– � Integration into a pre-existing automation environ‑

ment is necessary

– � Use of inverters or controllers from other companies
– � Standardized, market-typical interfaces are  

necessary
– � Reliable and compatible signal transmission is  

required

Not all encoder systems offer full compatibility.

Solution: encoders with standardized interfaces such 
as EnDat 2.2/EnDat 3, HIPERFACE®, HIPERFACE DSL®, 
Resolver, SSI, DRIVE-CLiQ, or easily evaluable incre‑
mental encoders with a TTL, HTL, or sin/cos interface

Digitalization/data availability

Your application requires additional digital functions 
in the drive:
– � Automatic startup
– � Provision of motor data for rapid startup
– � Reduction in wiring work and startup time
– � Control of encoders, brakes, and condition monitor‑

ing via a single interface
– � Condition monitoring of the drive required
– � Integration into digital systems and networks

Digitalization can be achieved in a variety of ways.

Solution: MOVILINK® DDI for fully automatic startup, 
single-cable technology, and full integration of all 
motor options via one interface

Alternative: encoder with digital interfaces and 
electronic nameplate (e.g. EnDat 2.2/EnDat 3,  
HIPERFACE DSL®) for extended functionality

No explosion protection and no special requirements

Standard industrial environment

All ability classes – BASIC/MEDIUM/HIGH –  
are available.

Built-in or add-on encoder, depending on motor type.

Step 2
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How important to you is rapid startup?

Startup should be automatic  
(< 1 minute)

Your requirements:
– � Connect the drive  
→ Automatic parameterization → Ready

– � No manual entry of motor parameters
– � Digitalization of the drive  

(including condition monitoring)
– � Minimal and error-free wiring work

Solution: MOVILINK® DDI digital motor interface
– � Power, brake, and communication in one cable
– � Automatic startup on the inverter in seconds
−  �Electronic nameplate integrated
– � Available for: CMP.. and CM3C.. synchronous motors, 

DR.. standard motors, and SLC.. linear motors
– � Fully digital control of brakes
– � Condition monitoring for the drive

Rapid startup desired 

Your requirements:
– � Accelerated startup thanks to electronic nameplate
– � Motor parameters are automatically read out
– � Conventional dual-cable design or hybrid cable

Solution:
– � Fully digital encoders with market-standard inter
faces such as EnDat 2.2/EnDat 3, HIPERFACE DSL®

–  �Alternative: classic encoders with HIPERFACE®  
interface

– � Much faster startup compared to manual parame‑
terization

– � Available as a built-in encoder or an add-on encoder

The ability classes MEDIUM and HIGH are available.

Standard startup is adequate

Your requirements:
– � Manual input of motor parameters is acceptable
– � No special startup requirements
– � Startup is possible on numerous third-party inverters 

and controllers

Solution: incremental encoders with HTL, TTL, or  
sin/cos interfaces, or classic resolvers and absolute 
encoders with SSI interface
– � Robust, tried-and-tested signal transmission
– � Simple integration
– � Cost-optimized

All ability classes – BASIC/MEDIUM/HIGH –  
are available.

Step 3

MOVILINK® DDI –  
topology on standard motor



5Four steps to the ideal solution

Which type of motor are you using?

DR.. series motors
AC asynchronous motors and synchronous motors 
from the DR.. series

Built-in encoders
– � BASIC and MEDIUM ability classes
– � HTL/TTL incremental encoder
–  �Encoder with MOVILINK® DDI
– � No addition to length of motor
–  �Motor sizes 63 – 132S

Add-on encoders
– � MEDIUM and HIGH ability classes
– � Numerous interfaces available:  
HTL, TTL, sin/cos, HIPERFACE®, SSI

– � Explosion protection variants
– � Safety encoders available

Typical applications: materials handling technology, 
pumps, fans, packaging machines, mixer drives,  
storage/retrieval systems, and many more

Synchronous servomotors

CM3C.. series (medium inertia)
– � CM3C.. synchronous servomotors for high external 

loads 
–  �Sizes 63 – 100

CM3P.. series (high dynamic) 
– � CM3C.. synchronous servomotors, highly dynamic 

for short cycle times 
– � Optimized and particularly compact
–  �Sizes 71 – 100

PxG® CM3G.. series 
– � Integrated precision planetary gearmotor 
–  �Sizes 71 – 100, 40 – 63: in preparation

CMP.. Series (High Dynamic)
– � CMP.. high-dynamic synchronous servomotors for 

short cycle times
–  �Sizes 40 – 112

Encoders
– � HIGH ability class for maximum precision:  

safety encoders
– � MEDIUM ability class: resolvers, single-turn and 

multi-turn absolute encoders
– � HIGH ability class: high-resolution single-turn and 

multi-turn absolute encoders
–  �MOVILINK® DDI encoders for fully automatic  

startup and additional digital functions such as 
brake controllers

– � Encoders with market-standard interfaces such as 
EnDat 2.2, EnDat 3, HIPERFACE®, HIPER‑
FACE DSL®, and DRIVE-CLiQ, compatible with 
third-party inverters

– � Safety encoders available

Typical applications: lifting equipment, hoists, highly 
dynamic positioning tasks, pick-and-place operations 
with heavy loads, packaging machines, handling,  
robotics, and many more

Step 4
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Encoder type Class Interface DR..  
standard motors

CMP../CM3..  
synchronous  
motors

Highlights

Incremental  
encoders

BASIC HTL EI71, EI72, EI76, EI7C – Compact motor,  
adjustable resolution, 
compatible with 
third-party equipment

MEDIUM MOVILINK® DDI EI8Z –

HTL EI8C, EK8C, EK8X –

TTL EI8R, EK8R, EK8C, 
EK8X

–

Resolvers Modulated RK8M RH1M Robust, compatible with 
third-party equipment

Single-turn  
absolute encoders

MOVILINK® DDI – EZ2Z Automatic startup,  
single-cable technology, 
digital added value with 
MOVILINK® DDIMulti-turn  

absolute encoders
– AZ2Z

Incremental  
encoders

HIGH sin/cos + RS485 EK8S –

MOVILINK® DDI EK8Z – Automatic startup,  
single-cable technology, 
digital added value with 
MOVILINK® DDI

Single-turn  
absolute encoders

EK9Z EZ4Z, EK0Z

sin/cos + RS485 EK8W Rapid startup with  
electronic nameplates, 
compatible with 
third-party equipment

HIPERFACE® – EK0H, EK1H

HIPERFACE DSL® – EK0J

EnDat 2.2 – EH0E, EH1E

EnDat 3 – EH4F

Multi-turn  
absolute encoders

sin/cos + RS485 AK8W –

sin/cos + SSI AK8Y –

HIPERFACE® AK8H AK0H, AK1H

HIPERFACE DSL® – AK0J

EnDat 2.2 – AH0E, AH1E

EnDat 3 – AH4F

DRIVE-CLiQ – AH1Q

MOVILINK® DDI AK8Z AZ4Z, AK0Z Automatic startup,  
single-cable technology, 
digital added value with 
MOVILINK® DDI

Your encoder solution at a glance



Do you have questions about encoder systems, or would you 
like to find the right solution for your application? 

You’ll find all the product information you need set out clearly here:

www.sew-eurodrive.de/products/encoders

2268 9672 / 0626

SEW-EURODRIVE GmbH & Co KG
Ernst-Blickle-Str. 42
76646 Bruchsal/Germany
T	+49 7251 75-0
F	+49 7251 75-1970
sew@sew-eurodrive.com
www.sew-eurodrive.com

Driving the world


