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Isolation Architectures in Motor Control  
Topics and discussion areas  

► System Partitioning  

 

► External factors – influencing design  

 

► System design considerations  

 

► Analog Devices systems design 
offerings  

 

► Design platforms  

 

► Summary  
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Trends in a Typical Digital Factory (Motor control focused) 
Supporting Efficient, Productive and Connected systems  
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Real time 

networking – 
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Motor Control System Architectures  
Market Themes & End customer Requirements   

► System Robustness  
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► Shaft synchronization  

► Up-time of production  

► Cost and Ease of installation 

► Power scale of platforms  

► Ease of Use  

 

► Flexibility in installation / Wiring   

► Highest efficiency of system  

► Quality  enhancing productivity  

 

► Miniaturization  

► System optimization – installation  

► Machine productivity  
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Geographical Factors in the Motor Control Market  
Efficiency legislation supporting lowest cost of production and smallest grid load.  

► Motor Efficiency Classes (International Electrotechnical Commission 

(IEC) 60034-30) 

 3-phase AC induction motor, 0.75–375kW, 2-4-6-poles, 50/60Hz, 200-700 Vin  

 0.75–375kW motors consume 68% electric energy(3) of all motors from 1W to 

100MW 
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Motor Efficiency 

Classes 
Comments 

IE1 Standard efficiency 

IE2 High efficiency 
For 50 Hz considerably higher than EFF2 of CEMEP and 

identical to the U.S. EPAct for 60 Hz 

IE3 Premium efficiency 

New efficiency class in Europe for 50 Hz, higher than EFF1 

on CEMEP and with some exceptions identical to NEMA 

Premium in the United States for 60 Hz. 

IE4 
Super Premium 

efficiency 
Future improvements starting 2014  

Since June, 16, 2011, it is no longer permissible to 

market IE1 standard motors in the European economic 

arena. It is now a legal requirement that all standard motors 

that are marketed must comply, at a minimum, with the IE2 

classification. 

from January 1, 2015: The legally specified minimum 

efficiency IE3 will be mandatory for power ratings from 7.5 

kW up to 375 kW – or as an alternative, an IE2 motor plus 

converter 

Minimum effect on inorganic growth  

from January 1, 2017: The legally specified minimum 

efficiency IE3 will be mandatory for power ratings from 

0.75 kW up to 375 kW – or as an alternative, an IE2 

motor plus converter 

High effect on inorganic growth (market for motors 

high)  

Power range >90% of EMEA Zone  

Expecting 15-20% growth on these systems  

IE4 – Super premium …. Strong expectation and 

driving PM and hybrid motor system types 



Architectural influencing the Motor Control Market  
isolation standardization strengthening ADIs system play 

► Companies works to “Adjustable speed electrical power drive 

systems” standard IEC61800-5-1 ( his supports all Motor control 

systems) 

 This standard establishes creepage and clearance based on IEC 

insulation coordination 

 This standards does not address component construction 

 No way to determine if a component meets Reinforced 

requirements 

► Customers are and has requested that ADI obtain a certification 

under an IEC Product/Component standard to remove ambiguity 
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► VDE developed a non-
Opto version of the 
IEC60747-5 
Optocoupler Safety 
standard 

► VDE 0884-10 Ed 1  
 Approved 2006 

 Added Characterization 

 Reinforced Insulation Only 

 Unacceptable to IEC 

 Will be withdrawn in 
September 2017 

► VDE 0884-10 Ed2  
 Approved July 2014 

 Changes based on IEC 
feedback 

► DIN V VDE V 0884-11 
 Issued in September 2014 

 Applies to Germany only 

 Can be used as IEC 
equivalent 

► IEC 60747-17 draft 
submitted 
 July 2014 

 3 Year Approval Cycle 

 

VDE0884-11  IEC 60747-5-17 

www.analog.com/MotorControl 



Productivity and system extension (Trends/examples)  
efficiency in the equipment processing node (more axis at the same time with high precision) 
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Defining the System Architecture to Cover end Applications  
Architectures depends on power and performance levels  
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PFC Eval Platforms 

Drive / Servo HV Platforms 

Multi Axis – platforms 
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Quality, Reliability and Productivity drivers in the Digital 
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Synchronized 

motion 

command 

And Isolation  

Connected 
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Robust and safe 
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www.analog.com/MotorControl 



Motor Drive Function: Control of Electrical power => 

Mechanical motion 
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Industrial Drive Control Architectures 
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Current Feedback Architectures and circuits 
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Current feedback for 

Torque control and 

inverter switch 

protection 
current Torque 

HV 
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Current Feedback Architectures and circuits 
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Isolated current feedback: 

3. Current shunt with 

isolation amplifier 

4. Isolating magnetic 

current sensor 

5. Current shunt with 

isolating sigma delta 

modulator 

3 4 5 
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Isolation Architectures  
Dependencies in Power, Control and Communications 

19 
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System Solution options supported by Analog Devices  
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ADI Processors .vs. FPGA for dual axis servo control 

Example of different implementations  

< 30% CM408 

resources for 2 x MC  

Existing FPGA – 

Processor solution 
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ADI Motor Drive Signal Chain Components Examples 
Complete system offering and categorization  
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► Low Voltage Drive 

Platform 
 More portable and safe 

 Current feedback – phase shunt 

+  S-D →Embedded ADC 

 DC bus current sensing 

 Phase voltage sensing (e.g. for 

sensorless) 

 Code development and 

evaluation 

 Some LV signal chain 

components 

 Available on SAP for broad 

market order (power board, 

motor, cables, PSU) 

 Power board only version also 

available 
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Moto Control System Platforms #1 
Simple evaluation 

Directly order from website  

• EV-MCS-LVDRV-Z 

• EV-MCS-LVBRD-Z 

ADSP-CM40x EZ-kit ordered separately 

www.analog.com/MotorControl 



► Isolated Inverter Platform 

 Flexible subsystem platform with 

greater connectivity and evaluation 

capability 

 Isolated current and voltage 

measurement 

 Open loop motor control starter project 

 Isolated IGBT gate drivers – 

ADuM4223 (-ISOINV) and ADuM4135 

(-ISOINVEP) 

 Digital-only interface to ADSP-CM408 

 Gate driver power supplies reference 

design 

 HV platform without the 

risks/downside/human safety 

expectations of a ‘plug-into-the-wall’ 

platform 

 Can also connect to AC input or use 

ADP1047 eval board 

 Available for broad market order 

(power board, motor, cables, PSU) 
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Motor Control System Platforms #2 

Testing power and isolations functions  

Directly order from website  

• EV-MCS-ISOINV-Z 

• EV-MCS-ISOINVEP-Z 

www.analog.com/MotorControl 



Directly order from website 
► Dual Axis FPGA-Based Platform 

 Compatible with all Xilinx FPGA 

platforms with FMC LPC or HPC 

connectors 

 FMC signals voltage adaptation 

interface for seamless operation on 

all FMC voltage levels 

 2 x Gbit Ethernet PHYs for high 

speed industrial communication 

 Current and Voltage measurement 

using isolated ADCs 

 BEMF zero cross detection for 

sensorless control of PMSM or 

BLDC motors 

 Dynamometer for controllable load 

with external control using Analog 

Discovery and MathWorks 

Instrumentation Control Toolbox 
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Motor Control  System Platforms #3  
High performance servos – multi axis  

www.analog.com/MotorControl 



“Platforming” and Systems solutions  
Making it easy for engineers to design with ADI – System offering “a strong benefit”  

► ADI WEBSITE  

 analog.com/motorcontrol  

► Engineering Zone  

 Dedicated system forum – 

Software and hardware 

offering and systems  

► 3rd Parties  

 Regional 3rd parties in 

place supporting systems 

and solutions  
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Summary 

► Depending on system 

performance – Isolation is one 

of the most critical design 

parameters.  

 

► Analog Devices offer a wide 

range of system solutions to 

ensure best in class system 

partitioning. Performance and 

power ranges. 

 

► Support, design guidance and 

ecosystem partners will enable 

end design quicker.  
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Thank You For Watching! 

View Additional Webcasts at 

 

www.analog.com/webcasts 
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www.analog.com/MotorControl 

http://www.analog.com/webcasts

