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1 Overview 
 
The module carrier MDM serves as a 
mount in the control cabinet for the 
individual modules. To be as flexible as 
possible and make the most effective 
use of the control cabinet space, mod-
ule carriers are available for 2- 5 mod-
ules. These have a connection for an 
external regen resistor. 
 
MDD 100 is a complete servo drive 
system for low to mid power range, 
which was designed for multi-axis appli-
cations with low, middle and high per-
formance. 
 
It is fully integrated into the LASAL 
operating system and designed for 1 to 8 axes.  
 
Depending on the motor and power module used, the system is either a 1-phase 230 VAC 
or 3-phase 400 - 800 VAC system.  
 
Four different axis modules are available; a single axis module for 
230 VAC and 400 VAC, and a double axis module for 230 VAC and 400 VAC that have a 
scalable output current range for the two axes.  
 
The power and axis modules are mounted on a module carrier, which is installed onto the 
mounting plate of the control cabinet. 
 
The current, speed and position control of up to 8 axes functions with a cycle time of 62.5 
µs. MDD 100 is highly flexible when it comes to the connection of various feedback sys-
tems.  
 
VARAN connects the servo drive with the machine control. 
 
With their high safety level, integrated Safety functions such as "Safe Torque Off" STO and 
"Safe Stop 1" SS1 simplify the integration of the safety concept of the machine.
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1.1 Servo Drive System Components 
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2 General 
 

2.1 About this Handbook 
 

This handbook describes the MDM 041-O module carrier. 
 
The following information is provided: 
 

¶ Technical data of the module carrier  
 

¶ Description of the Safety functions 
 

¶ Assembly and Installation 
 

¶ Description of interfaces 
 

¶ Setting the servo amplifier 
 

¶ Accessories 
 

¶ Transport, Storage, Maintenance, Disposal 
 
 

Abbreviations used in this handbook 
 

Abbreviations Meaning 

AWG American gauge wire 

BGND Mass for the 24V auxiliary and braking supply 

CE Communité Européenne 

CLOCK Clock signal 

EMV Electromagnetic tolerance 

EN European Norm 

IGBT Insulated Gate Bipolar Transistor 

LED Light emitting diode 

PELV Protected Extra Low Voltage 

RES Resolver 

V AC Alternating current 

V DC Direct current 
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2.2 Symbols Used in this Handbook 
 
 
Danger! Electric Shock   Danger of electric shock  

    and its effects 

 
 
 
 
Caution! General  General warning, see handbook 

 
 

 
 
Warning! Hot Surface Temperatures over 80°C (176°F) 

 
 
 
 
Important Note  See handbook 
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2.3 Safety Guidelines 
 

To avoid injury or material damage, it is important to read the documen-
tation provided before installation and startup of the servo drive sys-
tem. The technical data and connection instructions (specification label 
and documentation) must be followed. 

Only qualified personnel may perform tasks such as transportation, as-
sembly, Initial startup and maintenance. Qualified personnel are per-
sons familiar with the transportation, setup, assembly, initial startup 
and operation of the product. 

The machine manufacturer must perform a safety analysis for the entire 
machine. With the appropriate measures, the manufacturer ensures that 
no injuries or damage can be caused by unexpected movements. 

Improper operation of the servo amplifier or failure to follow the follow-
ing guidelines and improper handling of the safety equipment can 
cause damage to the machine, personnel injury, and electrical shock or 
in extreme cases, death. 

Notes 

Danger!   Electric shock 

After disconnecting the servo drive system from the voltage supply, a wait-
time of 5 minutes is required before voltage carrying components of the am-
plifier (i.e. terminals) can be touched or connectors removed. After turning off 
the voltage supply, the internal capacitors can have dangerous voltage levels 
for up to 5 minutes. For safety purposes, measure the voltage in the interme-
diate circuit and wait until the voltage is below 40 V. 
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The electrical connectors of the servo drive system cannot be removed while 
voltage is applied.  

The possibility for arcing exists and could cause injury as well as damage to 
the contacts. 

When using a ground fault interrupter in the circuit, a type B GFI-switch must 
be used. If an FI switch of Type "A" is used, A DC leakage current could 
cause it to malfunction. 

Failure to follow these instructions can lead to death, serious injury or 
damage to the machine. 

 
 

Caution  General 

The use of the servo drive system is defined by EN61800-3. The product can 
lead to EMC problems in residential areas. In such a case, the user must 
take additional filtering measures.  

The servo drive contains components sensitive to electrostatic, which can be 
damaged by improper handling. Before touching the servo drive system, the 
user must discharge their body by touching a grounded object with a conduc-
tive surface. Contact with highly insolated material (synthetic fiber, plastic foil 
etc.) must be avoided. The servo drive is must be place on a conductive sur-
face. 

Opening the device is not allowed. During operation, all covers and cabinet 
doors must be closed; the danger of death or serious damage to health or 
material exists. This presents the danger of severe health or material damage 
or death. 

 According to their protection type, servo amplifiers can contain blank com-
ponents that are conductive. Control and power connections can have a volt-
age even when the motor is not turning. 

The servo drive system has a ground leakage current greater than 3.5 mA. 
Particular focus must therefore be given to grounding the servo drive system. 
See technical data for the power module. 
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The +24V auxiliary supply voltage as well as the +24V-BR voltage supply  
for the holding brake must be galvanically separated as protective extra-low 
voltage PELV according to EN 60950. 

Failure to follow the above safety measures can lead to severe injuries 
and machine damage. 

 
 
CAUTION!   Hot surface 

During operation, the housing of the servo drive system can get hot and 
reach temperatures of over 80 °C (176 °F).  

The temperature of the housing and module carrier must be checked before 
touching and it may be necessary to wait until it is below 40 °C (104 °F). 

Failure to follow the above safety measures can lead to severe injuries. 

 
 
Caution!  Electromagnetic Fields (EMF) 

 
Mortal danger! 

 
Due to the electromagnetic fields generated during operation of the servo 
drive system, people with pacemakers or implants are particularly at risk if 
they are in the immediate vicinity of the device. 

Caution must therefore be take to ensure that such persons maintain 
the necessary safety distance of at least 2 m. 
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2.4 Conformity with European Guidelines and Norms 
 
Servo amplifiers are components, which are designed for installation in electrical sys-
tems/machines for industrial use. When installing into machines/systems, the servo amplifi-
er should not be operated until it has be determined that the machine/system meets the 
requirements of the EG-machine guideline 2006/42/EG and the EG-EMC guideline 
2004/108/EG. 
Servo amplifiers are components, which designed for installation into electrical sys-
tems/machines for industrial use.  

 
Note: The machine manufacturer must perform a safety analysis for the 
entire machine. The manufacturer must take appropriate measures to 
ensure that no injuries or damage can be caused by unexpected move-
ments.  
 
 
 

  ī Conformity 
 
With the supply of servo amplifiers within the European community, compliance with the 
EG-EMC 2004/108/EG and low voltage 2006/95/EG guidelines is mandatory. 
 
The harmonized standard EN 61800-5-1 (Electrical Power Amplifier Systems with Adjusta-
ble Speed - part 5-1: Requirements for the Safety of Electrical, Thermal and Energetic De-
mands) was included with the 2006/95/EG low voltage guideline for this servo drive system. 
 
The harmonized standard EN 61800-3 (Electrical Power Amplifier systems with Adjustable 
Speed - Part 3: EMC Product Norm including Special Test Processes) was included with 
the EMC guideline 2004/108/EG for this servo drive system. 
 
To meet the EMC conditions for installation, the documentation contains detailed infor-
mation on: 

 

¶ Shielding 

¶ Ground Connection 

¶ Wiring in the control cabinet 

¶ Filters (as required) 
 
The servo amplifiers from the MDD 100 series were tested with the system components 
and the corresponding defined configuration described in this document. Each change in 
the configuration and installation described in this document requires new measurements to 
ensure the requirements are met. 
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2.5 Designated Use 
 
The servo amplifier from SIGMATEK GmbH & Co KG was designed and produced with 
state of the art technology. The products are completely tested before delivery; especially 
for reliability. It is a built-in component for electrical systems, which can only be operated as 
an integral part of such systems. Before installation of the product, the following conditions 
for designated use must be met: 

 

¶ Each user of the product must read and understand the safety instructions for 
designated and non-designated use. 

¶ The machine manufacture must perform a safety analysis of the machine to 
ensure that no injury or damage is caused to personnel and equipment by un-
expected movements. 

¶ The servo amplifier must be operated under the assembly and installation con-
ditions described in this document. The environmental conditions (temperature, 
protection type, humidity, voltage input, EMC and mounting position) must be 
especially observed. 

¶ The amplifier can only be operated in a control cabinet with at least IP54. 

¶ The servo drive can only be operated in original condition (no mechanical or 
electrical changes). 

¶ Mechanical or electrical defects or defective components may be not be 
mounted or operated. 

¶ The servo amplifier is designed to regulate the torque, speed or position con-
troller circuits of synchronous motors.  

¶ The specified rated voltage of the motor must be at least as high as the power 
supply voltage of the servo drive system (230 V, 400 V or 480 V). 

¶ The servo drive was designed for use in an industrial environment. If the prod-
uct is used in residential areas, the power supply must be equipped with an 
additional filter. 

¶ The MDP 101-1 and MDP 102-1 power modules cannot be used with the MDD 
111-1 MDD 121-1 axis modules. 

b 
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2.6 Non-Designated Use 
 

If a servo amplifier is operated in according with the environmental conditions described in 
this document, it is "designated use". 

¶ Because of salt-containing and conductive contamination, the servo amplifier 
cannot be used on ships (sea operation) or in offshore applications. 

¶ The servo amplifier cannot be operated under any environmental conditions oth-
er than those described in this documentation (overheated, without a control cab-
inet, incorrect installation, etc.) 

 
Extreme caution is needed in production facilities, in which conductive material such as 
carbon fiber, graphite, and cast iron chips or similar material is used. In such cases, the 
control cabinet must be hermetically sealed (no ventilation with fan filters) or placed outside 
of the contaminated area. Especially during the initial start-up, the danger posed by open 
control cabinet doors is extremely high. Contaminated servo amplifiers may no longer be 
used.  
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2.7 Series Etiquette 
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2.8 Block Diagram and Concept 
 
 

 
 
Block Diagram of the power module (Regen resistor EXTERNAL)
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Hardware 

¶ The power supply is connected with the rectifier, input filter and input 
current limit. 

¶ DC link connector to connect the intermediate circuit with the other 
servo drives for energy distribution. 

¶ Regen circuit with external regen resistor.  

¶ Auxiliary voltage input for the internal supply of the electronics. 

¶ For safety reasons, a separate supply input is provided for the holding 
brakes. 

¶ Integrated safety functions 

¶ Micro controller system with communication unit. 

¶ IGBT - output stage (short-circuit proof) with galvanically isolated cur-
rent measuring  

¶ Feedback inputs for Resolver and high-resolution encoder systems 

¶ 8 digital capture inputs for recording the actual position of the selected 
axis. 
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MDD 100 concept 

¶ Servo drive system consisting of different components - Power 
module for up to eight logic axes  
 -  Axis module in different configurations   

- Single axis module 
- Double axis module  

- Module carrier in different configurations for 1 to 4- 
    axis modules 

¶ Auto range function for increasing the resolution of the actual current 
value  

¶ Broad supply voltage range of 3 x 230 VAC-10% ...  
3 x 480 V AC+10% powered by TN or TT supplies with grounded neutral 
line. TT systems without a grounded neutral line require additional 
measures 

¶ Load circuit for limiting the maximum load current when engaging the 
mains contact 

¶ Fuse installed by user (phase failure is monitored by the drive) 

¶ 24 V auxiliary supply, galvanically isolated for internal power. 

¶ Separate 24 V input for holding brake 

¶ Integrated EMC filter (power input, 24 V auxiliary voltage and supply 
for holding brakes), Class A (industrial environment) 

¶ Safety functions STO (Safe Torque Off) and SS1 (Safe Stop 1) with 
performance level "e" in accordance with ISO 13849 and SIL 3 in ac-
cordance with 62061  

¶ All shielding connections on housing 

¶ Protective functions against: 
- Under / over voltage in the intermediate circuit 
- Several short circuit conditions 
- Phase error in the main voltage supply 
- Regen resistor over heating 
- Over temperature (heat sink, environment and motor) 

 
Overload protection is integrated into drive. The load current is limited to 100 % of the peak 
output current. The thermal motor protection is implemented with an I2T regulator. 
 
The integrated contactless short-circuit detector does not serve as branch circuit 
protection Branch circuit protection must be installed according to manufacturer 
instructions as well as NEC (National Electric Code) and additional local guidelines. 

a 
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Software function 

¶ Modified space vector modulation (SVM) to reduce loss in the output 
stages. 

¶ Field oriented current controller (update time 62.5 µs) 

¶ Feedback detection and speed controller (updated time 62.5 µs) 

¶ Spline interpolation and position controller (update time 62.5 µs) 

¶ Full synchronization up to the output stage to the control frequency 
with cycle times of 250 µs, 500 µs and 1 ms to 8 ms 

¶ The servo amplifier has no volatile data storage medium. After activa-
tion, the machine control must send the parameters to the servo am-
plifier. 
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2.9 Technical Data of the Module Carrier 
 

 DIM 

 

MDM 011-O MDM 021-O MDM 031-O MDM 041-O 

Article number 09-402-011-O 09-402-021-O 09-402-031-O 09-402-041-O 

Rated Data 

Resistance value of the exter-
nal regen resistor 

ɋ 25 ï 50 

Number of axis modules - 1 2 3 4 

Mechanics 

Height mm 187.5 

Width mm 120 180 240 300 

Depth mm 18 

Weight kg 0.6 0.8 1  1.2 

G-VMAINS =230 (rated supply voltage = 230 V) 

Start-up limit VDC 420 

Switch-off level VDC 400 

Over voltage protection VDC 450 

Max. rated power of the 

external regen resistor 
W 500 

G-VMAINS = 400 (rated supply voltage = 400 V) 

Start-up limit VDC 730 

Switch-off level VDC 690 

Over voltage protection VDC 800 

Max. Rated power of the 
external regen resistor 

W 850 

G-VMAINS = 480 (rated mains voltage = 480 V) 

Start-up limit VDC 850 

Switch-off level VDC 810 

Over voltage protection VDC 900 

Max. Rated power of the 
external regen resistor 

W 1000 

General 

Standard UL 508C 
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2.10 Environmental Conditions, Ventilation and Mounting 
 

Storage conditions Ĕ Page 51 

Transport conditions Ĕ Page 51 

Environment temperatures during opera-
tion 

0 to +45 °C (32 to 113 °F) at rated data 
+45 to 55°C (113 to 131°F) with power reduction of 2,5% / 
K 

Humidity during operation Relative humidity 85 %, non-condensing 

Altitude 
Up to 1000 m above NN at rated values 
1000 to 2500 m over NN with 1.5 % reduction  
100 m 

Pollution degree Contamination degree 2 

Protection Class of the servo drive system 
housing 

IP 20 

Mounting position Ĕ Page 30 

Ventilation Forced ventilation with controlled internal fan 

 
 

2.11 Auxiliary supply voltage 
 
The power supply for the control cabinet, which is used for the +24 V auxiliary voltage and 
the holding brake supply (+24 V-BR), must provide a galvanically isolated SELV output 
voltage in according with EN60950. 
 
Because of the starting current of the servo drive system, the rated current must be at least 
5 A when the auxiliary voltage is turned on. 
 

a 
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3 Installation 
3.1 Important Guidelines 

 

¶ When using a ground fault interrupter in the circuit, a type B GFI-
switch must be used. If a FI switch of Type "A" is used, A DC ground 
fault could cause it to malfunction. 

¶ The servo amplifier and motor must be grounded according to the 
guidelines. Uncoated mounting plates must be used in the control 
cabinet. 

¶ The MDD 100 servo drive system has a ground leakage current 
greater than 3.5 mA. Special guidelines for grounding must therefore 
be followed: 
 
a) Stationary machine supply connection: 
   ï Parallel protective ground wiring of  X2/Pin4 and  
   with the same cross section on the module carrier. 
 ï     Connection of the protective ground wire with a  
   cross section of 10 mm² Cu or 16 mm² Al  
   on the module carrier, or 
  ï Automatic disconnection of the supply with an  
   interruption of the protective ground wire, or 
 
b) Variable machine supply connection: 
Connection to a plug for industrial applications in accordance with IEC 
60309 and a minimum protective ground wire cross section of 2.5 mm² 
as part of a multi-wire power cable. Sufficient stress relief must be 
provided. 

¶ Before installation, the servo amplifier must be mechanically tested. If 
damage from transportation is determined, for example, the amplifier 
cannot be used. Electronic components cannot be handled. 

¶ The rated voltage and current specifications of the servo amplifier and 
motor must match. The electrical connection must correspond to the 
schematic on page 24 the following. 

¶ The main supply can under no circumstances exceed the maximum 
allowed values for the servo drive system. Attention should be paid to 
different power supply options. 
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¶ The external fuse for the main supply, the +24V auxiliary and +24 V-
BR holding brake supply must meet the specifications in the chapter 
"External Fuse" on page 35. 

¶ The motor and control lines should be laid with a minimum distance of 
100 mm. This reduces the effect of noise in the control cable, which is 
caused by the high noise generation of the motor cable. A shielded 
motor and feedback cable must be used, by which the shielding is ap-
plied to both cables. 

¶ The correct mounting position is vertical, as described on page 24. 

¶ The ventilation in the control cabinet must provide sufficient cool and 
filtered air. See environmental conditions on page Fehler! Textmarke 
nicht definiert.. 

¶ Any post-delivery changes made to the servo drive, with the ex-
ception of the parameters, result in the loss of warranty. 

¶ During the initial start-up of the servo drive system, the peak current of 
the individual axes must be tested. Small motors can be damaged 
quickly if the servo amplifier settings are too high (e.g. a 1 A motor 
with a 10 A amplifier without 1 A limit). 

 

3.2 Important Safety Functions Guidelines 
 

¶ All control components (switches, relays, PLC, etc.) and the control 
cabinet must comply with ISO 13849  standards. This includes: 
 
ï  Door switches, etc. minimum of IP54  
ï Control cabinet with minimum IP54 

¶ Appropriately insulated ferrules 
 

¶ All cables that affect safety (e.g. control cables for the ENABLE_L and 
ENABLE_H inputs) must be laid in a cable duct outside of the control 
cabinet.  
Short or crossed circuits in the signal lines must be avoided! See EN 
ISO 13849 
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¶ All safety-relevant wires (e.g. control cable) must for example, be 
placed in a cable duct when they extend outside of the control cabinet. 

¶ Terminal 3 on connector X1 is labeled as "reserved" and cannot be 
placed externally. 

¶ With the use of the safety function SS1 (Safe Stop !), the minimum 
turn-off delay is 0.4 seconds. Subsequent actions that require the 
STO (Safe Torque Off) function (i.e. manual access to the machine), 
can only be released after 1 second. 

¶ If external forces influence axes that are used with the STO safety 
function (e.g. hanging load), additional measures must be taken (such 
as an electromagnetic double-surface spring brake, instead of a per-
manent magnet brake). 

 
Failure to follow the above safety measures can lead to severe injuries. 

 

The main power supply for the servo amplifier must be disconnected using the main switch 
for the following instances: 

 

¶ Cleaning, maintenance or repairs 

¶ Extended still-stand periods 
 

 

Failure to follow the above safety measures can lead to severe injuries. 
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3.3 Planning the Control Cabinet 
 

3.3.1 Connection Diagram and Pin Layout of the Module Carrier 
 

 
 
 
X7: External regen resistance 
 

Pin Function 

1 BAL+ 
2 n.c. 
3 BAL- 
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3.3.2 Connection Diagram and Pin Layout of the Power Module 
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 MDM 011-O, 021-O, 031-O AND 041-O 

27.09.2017 Page 27 

 

3.3.3 Connection Diagram and Pin Layout of the Axis Module 
 

WW

Resolver

Sine 

encoder

Sine 

encoder

8

12

VV

UU

PEPE

B +B +

W

V

U

PE

B +

B -

Motor 2Motor 2

WW

Resolver

Sine 

encoder

Sine 

encoder

8

12

VV

UU

PEPE

B +B +

W

V

U

PE

B +

B -

Motor 1Motor 1

B -B -

B -B -

A
x

is
2
 *

A
x

is
1

X21

M
o

d
u

le
 C

a
rr

ie
r 

C
o

n
n

e
c
to

r
X22

F
e

e
d

b
a

c
k
 

C
o

n
n

e
c
to

r
M

o
to

r 

C
o

n
n

e
c
to

r

X11

X12

F
e

e
d

b
a

c
k
 

C
o

n
n

e
c
to

r

M
o

to
r 

C
o

n
n

e
c
to

r

Housing ground

Plug shield connection

Axes 2 is not available for the

single axis module
*

Axis ModuleModule 

Carrier

Resolver

 
 

 
 



MDM 011-O, 021-O, 031-O AND 041-O  

Page 28 27.09.2017 

 
 

 
 
 
 
 



 MDM 011-O, 021-O, 031-O AND 041-O 

27.09.2017 Page 29 

 

3.3.4 Ground 
 
A mounting device is located on the MDD module, which is used for stress relief on one 
side and shielding on the other. The cable shielding is laid here. 
 

 
 
The grounding can be done with an eyelet through the right or the left drill hole. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The entire MDD System is grounded over the module carrier in the control cabinet.  
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3.3.5 Mechanical Dimensions and Mounting   
 

 
 
 
The mechanical dimensions of the servo drive system shown above are: 
 

A Depending on the selected module carrier  
120 mm for MDM 011 
180 mm for MDM 021 
240 mm for MDM 031 
300 mm for MDM 041 

 300 mm for MDM 041-O 
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The mechanical dimensions for the module carrier to mount on the mounting plate of the 
control cabinet are: 
 

A 280 mm for MDM 041-O 
 

The cable duct  placed under the module carrier must be mounted with a minimum clear-
ance of 10 mm. 
The cable duct must above the module carrier must have a clearance of 40 mm. This re-
quired for heat sink ventilation. 
 
The specified installation clearances can be reduced under some conditions. Provided that 
the appropriate measures and technical precautions are taken to dissipate the heat gener-
ated from loss. 
 
Mounting material:   4 DIN 912, M5 socket head screws 
Required tool:   4 mm Allen key 
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3.3.6 Mounting the Modules 
 

Open 


































































