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Warranty 

ANILAM® warrants its products to be free from defects in material and workmanship for one (1) 
year from date of installation.  At our option, we will repair or replace any defective product upon 
prepaid return to our factory. 

This warranty applies to all products when used in a normal industrial environment.  Any 
unauthorized tampering, misuse or neglect will make this warranty null and void. 

Under no circumstances will ANILAM, any affiliate, or related company assume any liability for 
loss of use or for any direct or consequential damages. 

The foregoing warranties are in lieu of all other warranties expressed or implied, including, but 
not limited to, the implied warranties of merchantability and fitness for a particular purpose. 

The information in this manual has been thoroughly reviewed and is believed to be accurate.  
Acu-Rite® Companies Inc. reserves the right to make changes to improve reliability, function, or 
design without notice.  Acu-Rite Companies Inc. assumes no liability arising out of the 
application or use of the product described herein. 
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Section 1 - Introduction 
This manual was written for machine tool manufacturers.  It contains 
information required to install and connect ANILAM SA Series inverter 
systems and motors on ANILAM 6000i-3X and 6000i-4X Computer 
Numerical Controls (CNCs).  

The following topics are described in this section: 

 System Overview 
 Product Designations 
 Components 
 Overview of Inverter Systems 
 Modular Amplifiers 
 Compact Inverters 
 Motors 

System Overview 

The following sections describe components and motors required for a 
complete drive system.  For more information on CNCs, refer to 6000i 
CNC Technical Manual, P/N 627787-21.   

Product Designations 

Refer to Table 1-1.   

Table 1-1, Product Designations 
Model Number Component 

AM Axis (synchronous) motor 
SM Spindle (asynchronous) motor 

Adapter Module Coupling the Power Supply Units 

BR 9 BR 9 braking resistor module for the modular amplifier system with 
regenerative power supply 

BR 10F, BR 18F Braking resistor with fan 
BR 18 Braking resistor without fan 
CR 135, CR 170, 
CR 180 

Commutating reactors for the PS 122R and PS 145R energy-
recovery power supply modules 

DLF 1x0 DC-Link Filter 
LF 135A,  
LF 180A 

Line filter for the PS 122R and PS 145R energy-recovery power 
modules 

 (Continued…) 
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Table 1-1, Product Designations 
Model Number Component 

PM 107 Power module for the inverter system 
PM 1xx Power module for the modular amplifier system for one axis or 

spindle 
PMD 1xx Power module with additional features for diagnostics functions  for 

the modular amplifier system for one axis or spindle 
PMD 2xx Power module with additional features for diagnostics functions  for 

the modular amplifier system for two axes or spindle 
PS 120A Power supply for the main computer and controller unit. 
PS 130 Non-regenerative power module of the modular amplifier system 
PS 122, PS 144 Energy-recovery power modules of the modular amplifier system 

RA xxx Regenerative compact inverter 

SA 200 series 
SA 300 series 
SA 400 series 

Non-regenerative compact inverters for up to 4 axes and a spindle 
(external Pulse With Modulation [PWM] interfaces).  An additional 
PM 107 power module can be connected. 

VPM 163 Voltage protection module 

Components 
ANILAM SA Series inverter drive system includes the following 
components:   

• BR 18 or BR 18F braking resistor (as necessary) 
• P/N 34000250, 34000251, or 3400252 ferrite toroidal core 
• PM 107 power module (optional) 
• Ribbon cables for PWM signals and supply voltage (and optional unit 

bus) 
• Covers for the ribbon cables 
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Overview of Inverter Systems 
The following topics are described: 

 SA Series Non-Regenerative Compact Inverters 
 RA Series Regenerative Compact Inverters 
 Non-Regenerative Power Supply Unit 
 Regenerative Power Supply Units 

SA Series Non-Regenerative Compact Inverters 

The following ANILAM SA inverters have a sliding switch on the front of 
the unit.  This feature enables you to use the spindle unit as an axis.  
Refer to Table 1-2.  

NOTE: SA 301E and SA 411E do not have a sliding switch.   

Table 1-2, SA Series Non-Regenerative Compact Inverters 

Model Number Number of  
Axes**1 

Axis Current 
(in A) **2 

Spindle 
(in A) **2 

Rated 
Power 

SA 301A   (page 2-1) 3 / 1 7.5 / 15 20 15 kW 
SA 311A   (page 2-1) 2 / 1 / 1 7.5 / 15 / 15 20 15 kW 
SA 411A   (page 2-2) 3 / 1 / 1 7.5 / 15 / 15 20 15 kW 
SA 201A   (page 2-2) 2 / 1 7.5 / 23 31 22 kW 
SA 301C   (page 2-3) 3 / 1 7.5 / 23 31 22 kW 
SA 411C   (page 2-3) 3 / 1 / 1 7.5 / 23 / 23 31 22 kW 
SA 301E   (page 2-4) 3 6**3 24**3 10 kW 
SA 411E   (page 2-4) 3 / 1 6 / 9**3 24**3 10 kW 

**1   Depending on setting of operating mode switch (axis/spindle) 
**2   Data for a Pulse Width Modulation (PWM) of 5 kHz 
**3   Data for a PWM frequency of 3.33 kHz 

 

IMPORTANT: Phoenix connectors X344, X392, and X393 on the 
bottom of the inverter are reserved for future applications. Do not 
use them. 
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RA Series Regenerative Compact Inverters 

The following ANILAM RA inverters have a sliding switch on the front of 
the unit.  This feature enables you to use the spindle unit as an axis.  
Refer to Table 1-3.  

Table 1-3, RA Series Regenerative Compact Inverters 

Model Number Number of  
Axes**1 

Axis Current 
(in A) **2 

Spindle 
1 / 2 / 3 
(in A) **2 

Rated 
Power 

RA 201A   (page 2-5) 2 / 1 7.5 / 25 35 / – / – 22 kW 
RA 301C   (page 2-5) 3 / 1 7.5 / 25 10 / 35 / – 22 kW 
RA 411C   (page 2-6) 3 / 1 / 1 7.5 / 25 / 25 10 / 35 / 35 22 kW 

**1   Depending on setting of operating mode switch (axis/spindle) 
**2   Data for a Pulse Width Modulation (PWM) of 5 kHz 

 

IMPORTANT: Phoenix connectors X344, X392, and X393 on the 
bottom of the inverter are reserved for future applications. Do not 
use them. 

Non-Regenerative Power Supply Unit 

Refer to Table 1-4.  

Table 1-4, Non-Regenerative Power Supply 

Load Capacity (in A)  
Model Number 5 V 15 V 24 V 

Rated 
Power 

PS 130   (page 2-10) 8.5 1.5 2.0 30 kW 
 

Regenerative Power Supply Units 

Refer to Table 1-5.  

Table 1-5, Regenerative Power Supply 

Load Capacity (in A)  
Model Number 5 V 15 V 24 V 

Rated 
Power 

PS 122R   (page 2-10) 8.5 1.5 2.0 22 kW 
PS 145R   (page 2-10) 8.5 1.5 2.0 45 kW 
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Modular Amplifiers 

Refer to Table 1-6.  

Table 1-6, Modular amplifiers 

Maximum Current Load in A**1  
Modular Amplifiers Axis  Axis/Spindle**2 

1 axis 
PM 107   (page 2-11) 7.5  

1 axis/spindle 

PM 115A  (page 2-11) – 15 / 20 

PM 123A  (page 2-11) – 23 / 31 

PM 132A  (page 2-12) – 32 / 50 

PM 148A  (page 2-12) – 48 / 75 

PM 170A  (page 2-12) – 70 / 100 

2 axes 

PM 207   (page 2-13) 7.5 7.5 / – 

1 axis—1 axis/spindle 

PM 215A  (page 2-13) 15 15 / 20 

PM 223A  (page 2-13) 23 23 / 31 

**1   Data for a PWM frequency of 5 kHz 
**2   Depending on setting of operating mode switch (axis/spindle) 
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Compact Inverters 

Compact inverters are available for up to 4 axes plus spindle or up to five 
axes.   

The following topics are described: 

 Components of the Compact Inverter 
 SA 301A, SA 311A, SA 411A, SA 201A, SA 301A, SA 411C Compact 

Inverter 
 SA 301E, SA 411E Compact Inverter 
 RA 201A, RA 301C, RA 411C Compact Inverter 

Components of the Compact Inverter 

For operation with the non-regenerative ANILAM SA 301E, SA 411E 
compact inverter, you need the following components:   

• SA 301E, SA 411E compact inverter 
• Toroidal cores for interference suppression 

For operation with the non-regenerative ANILAM SA 301A, SA 311A,  
SA 411A, SA 201A, SA 301A, SA 411C compact inverter, you need the 
following components: 

• SA 301A, SA 311A, SA 411A, SA 201A, SA 301A, SA 411C compact 
inverter 

• BR 18 (or BR 10F, BR 18F) braking resistor (optional) 
• Toroidal cores for interference suppression 
• One PMD 107 power module (optional) 
• Ribbon cables for PWM signals and supply voltage (and optional unit 

bus) 
• Covers for the ribbon cables 

For operation with the regenerative ANILAM RA 201A, RA 301C,  
RA 411C compact inverter, you need the following components: 

• RA 201A, RA 301C, & RA 411C compact inverter 
• CR 135 commutating reactor 
• BR 9 braking resistor module (optional) 
• One PMD 107 power module (optional) 
• In conjunction with direct drives (only via additional power module):  

One DLF 1x0 (DC-link filter) 
• Ribbon cables for PWM signals and supply voltage (and optional unit 

bus) 
• Covers for the ribbon cables 



Inverter Systems and Motors  
P/N 627788-21 - Introduction 
 
 

 
 
All rights reserved.  Subject to change without notice. 1-7 
25-January-08 

SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C Compact Inverter 

With the non-regenerative SA 301A, SA 311A, SA 411A, SA 201A,  
SA 301C, SA 411C compact inverters, the power electronics for all of the 
axes and the spindle, as well as the power supply for the control are all 
contained in a single unit.    

The PWM signals are transferred via external 20-line ribbon cable. 

For specifications and power requirements, see Table 2-1, Inverter 
Technical Specifications & Power Requirements. 

SA 301E, SA 411E Compact Inverter 

With SA 301E, SA 411E compact inverters, the power electronics for all 
of the axes and the spindle, as well as the power supply for the control 
are all contained in a single unit.  The SA 301E, SA 411E models are 
non-regenerative compact inverters with integral braking resistor.   

The PWM signals are transferred via external 20-line ribbon cable. 

For specifications and power requirements, see Table 2-1, Inverter 
Technical Specifications & Power Requirements. 

NOTE: It is not possible to connect an external braking resistor to the 
SA 301E, SA 411E compact inverters. 

RA 201A, RA 301C, RA 411C Compact Inverter 

With the regenerative RA 201A, RA 301C, RA 411C compact inverters, 
the power electronics for all of the axes and the spindle, as well as the 
power supply for the control are all contained in a single unit.   

The PWM signals are transferred via external 20-line ribbon cable. 

For specifications and power requirements, see Table 2-1, Inverter 
Technical Specifications & Power Requirements. 

Motors 
For performance specifications, model numbers, and dimensional 
drawings, refer to “Section 7 - Available Motors and Accessories.” 
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Section 2 - Technical Specifications and Power Requirements 
The following topics are described in this section: 

 Inverter 
 Toroidal Cores 
 Ribbon Cables and Covers (Only for SA xxxx) 
 Modular Amplifiers 
 Axis Enabling Module 
 Accessories for Inverters and Modular Amplifiers 
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Inverter 
Refer to Table 2-1.    

Table 2-1, Inverter Technical Specifications & Power Requirements 
SA 301A 
(non-regenerative) 

SA 311A 
(non-regenerative) 

Parameter 

3 axes Spindle/Axis 2 axes 1 axis Spindle/Axis 
ANILAM P/N 34000300 34000301 
Power Supply 3 phase x 400 VAC ± 10 %   (50 Hz to 60 Hz) 
DC-link Voltage 565 VDC (with power supply at 400 V) 
DC-link Power 
                       Rated power 
                       Peak power**1 

                       Peak power**2 

 
15 kW 
23 kW 
40 kW 

 
15 kW 
23 kW 
40 kW 

Power Loss Approximately 475 W Approximately 525 W 
Rated current at a PWM 
frequency of:           3333 Hz 
                                  4000 Hz 
                                  5000 Hz 
                                  6666 Hz 
                                  8000 Hz 
                                10000 Hz 

 
9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
24.5 A/18.4 A
22.5 A/16.9 A
20.0 A/15.0 A
17.0 A/12.8 A
14.5 A/10.9 A
12.0 A/9.0 A 

 
9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
18.4 A 
16.9 A 
15.0 A 
12.8 A 
10.9 A 
9.0 A 

 
24.5 A/18.4 A 
22.5 A/16.9 A 
20.0 A/15.0 A 
17.0 A/12.8 A 
14.5 A/10.9 A 
12.0 A/9.0 A 

Current for S6-40%**3 at a 
PWM frequency of: 3333 Hz 
                                  4000 Hz 
                                  5000 Hz 
                                  6666 Hz 
                                  8000 Hz 
                                10000 Hz 

 
 

 
30.0 A 
30.0 A 
30.0 A 
25.5 A 
21.8 A 
18.0 A 

 
 

  
30.0 A 
30.0 A 
30.0 A 
25.5 A 
21.8 A 
18.0 A 

Maximum current**4 at a 
PWM frequency of: 3333 Hz 
                                  4000 Hz 
                                  5000 Hz 
                                  6666 Hz 
                                  8000 Hz 
                                10000 Hz 

 
15.0 A
15.0 A
15.0 A
12.8 A
10.6 A
9.0 A 

 
30.0 A 
30.0 A 
30.0 A 
25.5 A 
21.8 A 
18.0 A 

 
15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
30.0 A 
30.0 A 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

 
30.0 A 
30.0 A 
30.0 A 
25.5 A 
21.8 A 
18.0 A 

Integral braking resistor**5 1 kW / 27 kW 1 kW / 27 kW 
Load capacity +5 V 8.5 A 8.5 A 
Degree of protection IP 20 IP 20 
Weight 44 lb. (≅ 20 kg.) 44 lb. (≅ 20 kg.) 
Connection overview Page 5-4 Page 5-5 
Dimensions Page 5-44 

**1    40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    0.2 s cyclic duration factor for duration of 5 s 
**3    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%)  
**4    Axes:   0.2 s cyclic duration factor for duration of 5 s with rated current preload; 

0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**5    1st value:  Continuous power 
        2nd value:  1.5% cyclic duration factor for duration of 120 s 
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Table 2-1, Inverter Technical Specifications & Power Requirements (Continued) 
Parameter SA 411A 

(non-regenerative) 
SA 201A 
(non-regenerative) 

 3 axes 1 axis Spindle/Axis 2 axes Spindle/Axis 
ANILAM P/N 34000302 34000303 
Power Supply 3 phase x 400 VAC ± 10 %   (50 Hz to 60 Hz) 
DC-link Voltage 565 VDC (with supply voltage of 400 V) 
DC-link Power 
                        Rated power 
                        Peak power**1 

                        Peak power**2 

 
15 kW 
23 kW 
40 kW 

 
22 kW 
30 kW 
45 kW 

Power Loss Approximately 595 W Approximately 520 W 
Rated current at a PWM 
frequency of:            3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
18.4 A
16.9 A
15.0 A
12.8 A
10.9 A
9.0 A 

 
24.5 A/18.4 A 
22.5 A/16.9 A 
20.0 A/15.0 A 
17.0 A/12.8 A 
14.5 A/10.9 A 
12.0 A/9.0 A 

 
9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
38.0 A/28.2 A 
35.0 A/26.0 A 
31.0 A/23.0 A 
26.0 A/19.3 A 
22.5 A/16.7 A 
19.0 A/14.1 A 

Current for S6-40%**3 at a 
PWM frequency of:   3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

   
30.0 A 
30.0 A 
30.0 A 
25.5 A 
21.8 A 
18.0 A 

  
46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

Maximum current**4 at a 
PWM frequency of:  3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
15.0 A
15.0 A
15.0 A
12.8 A
10.6 A
9.0 A 

 
30.0 A
30.0 A
30.0 A
25.6 A
21.8 A
18.0 A

 
30.0 A 
30.0 A 
30.0 A 
25.5 A 
21.8 A 
18.0 A 

 
15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

Integral braking resistor**5 1 kW / 27 kW – 
Load capacity +5 V 8.5 A 8.5 A 
Degree of protection IP 20 IP 20 
Weight 44.1 lb. (≅ 20 kg.) 50.6 lb. (≅ 23 kg.) 
Connection overview Page 5-6 Page 5-7 
Dimensions Page 5-44 

**1    40% cyclic duration factor for duration of 10 minutes (S6-40%)   
**2    0.2 s cyclic duration factor for duration of 5 s 
**3    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**4    Axes:  0.2 s cyclic duration factor for duration of 5 s with rated current preload; 
                    0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**5    1st value:  Continuous power 
        2nd value:  1.5% cyclic duration factor for duration of 120 s 
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Table 2-1, Inverter Technical Specifications & Power Requirements (Continued) 
SA 301C 
(non-regenerative) 

SA 411C 
(non-regenerative) 

Parameter 

3 axes Spindle/Axis 3 axes 1 axis Spindle/Axis 
ANILAM P/N 34000304 34000306 
Power Supply 3 phase x 400 VAC ± 10 %   (50 Hz to 60 Hz) 
DC-link Voltage 565 VDC (with power supply at 400 V) 
DC-link Power 
                        Rated power 
                        Peak power**1 

                        Peak power**2 

 
22 kW 
30 kW 
45 kW 

 
22 kW 
30 kW 
45 kW 

Power Loss Approximately 590 W Approximately 770 W 
Rated current at a PWM 
frequency of:           3333 Hz 
                                  4000 Hz 
                                  5000 Hz 
                                  6666 Hz 
                                  8000 Hz 
                                10000 Hz 

 
9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
38.0 A/28.2 A
35.0 A/26.0 A
31.0 A/23.0 A
26.0 A/19.3 A
22.5 A/16.7 A
19.0  A/14.1 A 

 
9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
28.2 A 
26.0 A 
23.0 A 
19.3 A 
16.7 A 
14.1 A 

 
38.0 A/28.2 A 
35.0 A/26.0 A 
31.0 A/23.0 A 
26.0 A/19.3 A 
22.5 A/16.7 A 
19.0 A/14.1 A 

Current for S6-40%**3 at a 
PWM frequency of: 3333 Hz 
                                  4000 Hz 
                                  5000 Hz 
                                  6666 Hz 
                                  8000 Hz 
                                10000 Hz 

 
 

 
46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

 
 

  
46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

Maximum current**4 at a 
PWM frequency of: 3333 Hz 
                                  4000 Hz 
                                  5000 Hz 
                                  6666 Hz 
                                  8000 Hz 
                                10000 Hz 

 
15.0 A
15.0 A
15.0 A
12.8 A
10.6 A
9.0 A 

 
46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

 
15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

 
46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

Load capacity +5 V 8.5 A 8.5 A 
Degree of protection IP 20 IP 20 
Weight 50.7 lb. (≅ 23 kg.) 50.7 lb. (≅ 23 kg.) 
Connection overview Page 5-8 Page 5-9 
Dimensions Page 5-44 

**1    40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    0.2 s cyclic duration factor for duration of 5 s 
**3    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%)  
**4    Axes:   0.2 s cyclic duration factor for duration of 5 s with rated current preload; 

0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
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Table 2-1, Inverter Technical Specifications & Power Requirements (Continued) 
SA 301E 
(non-regenerative) 

SA 411E 
(non-regenerative) 

Parameter 

3 axes Spindle 3 axes 1 axis Spindle 
ANILAM P/N 34000307 34000308 
Power Supply 3 phase x 400 VAC ± 10 %   (50 Hz to 60 Hz) 

3 phase x 480 VAC ± 10 %   (50 Hz to 60 Hz) 
DC-link Voltage 565 VDC (with supply voltage at 400 V) 

678 VDC (with supply voltage at 480 V) 
DC-link Power 
                         Rated power 
                         Peak power**1 

                         Peak power**2 

 
10 kW 
15 kW 
20 kW 

 
10 kW 
15 kW 
20 kW 

Power Loss Approximately 450 W Approximately 450 W 
Rated current at a PWM 
frequency of:             3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
6.0 A 
5.5 A 
5.0 A 
4.2 A 
3.65 A 
3.0 A 

 
24.0 A 
22.0 A 
20.0 A 
16.8 A 
14.6 A 
12.2 A 

 
6.0 A 
5.5 A 
5.0 A 
4.2 A 

3.65 A 
3.0 A 

 
9.0 A 
8.3 A 
7.5  A 
6.3  A 
5.5  A 
4.6 A 

 
24.0 A 
22.0 A 
20.0 A 
16.8 A 
14.6 A 
12.2 A 

Current for S6-40%**3 at a 
PWM frequency of:   3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

  
36.0 A 
33.0 A 
30.0 A 
25.2 A 
21.9 A 
18.3 A 

   
36.0 A 
33.0 A 
20.0 A 
16.8 A 
14.6 A 
12.2 A 

Maximum current**4 at a 
PWM frequency of:   3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
12.0 A 
11.0 A 
10.0 A 
8.4 A 
7.3 A 
6.0 A 

 
36.0 A 
33.0 A 
30.0 A 
25.2 A 
21.9 A 
18.3 A 

 
12.0 A 
11.0 A 
10.0 A 
8.4 A 
7.3 A 
6.0 A 

 
18.0 A 
16.5 A 
15.0 A 
12.6 A 
11 A 
9.2 A 

 
36.0 A 
33.0 A 
30.0 A 
25.2 A 
21.9 A 
18.3 A 

Integral braking resistor**5 1 kW / 27 kW 1 kW / 27 kW 
Load capacity +5 V 10 A 10 A 
Degree of protection IP 20 IP 20 
Weight 44.1 lb. (≅ 20 kg.) 44.1 lb. (≅ 20 kg.) 
Connection overview Page 5-2 
Dimensions Page 5-43 

**1    40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    0.2 s cyclic duration factor for duration of 5 s 
**3    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**4    Axes:  0.2 s cyclic duration factor for duration of 5 s with rated current preload; 
                    0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**5    1st value:  Continuous power 
        2nd value:  1.5% cyclic duration factor for duration of 120 s 
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Table 2-1, Inverter Technical Specifications & Power Requirements (Continued) 
RA 201A 
(regenerative) 

RA 301C 
(regenerative) 

Parameter 

2 axes Spindle/Axis 3 axes/spindle Spindle/Axis 
ANILAM P/N 34000310 34000311 
Power Supply 3 phase x 400 VAC ± 10 %   (50 Hz to 60 Hz) 
DC-link Voltage 650 VDC 
DC-link Power 
                         Rated power 
                         Peak power**1 

                         Peak power**2 

 
22 kW 
30 kW 
40 kW 

Power Loss Approximately 680 W Approximately 750 W 
Rated current at a PWM 
frequency of:            3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
42.5 A/30.4 A 
39.5 A/28.3 A 
35.0 A/25.0 A 
29.5 A/21.1 A 
25.0 A/17.9 A 
21.5 A/15.4 A 

 
9.0 A/12.0 A 
8.3 A/11.1 A 
7.5 A/10.0 A 
6.4 A/8.5 A 
5.3 A/7.1 A 
4.5 A/6.0 A 

 
42.5 A/30.4 A 
39.5 A/28.3 A 
35.0 A/25.0 A 
29.5 A/21.1 A 
25.0 A/17.9 A 
21.5 A/15.4 A 

Current for S6-40%**3 at a 
PWM frequency of:  3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

  
50.0 A 
50.0 A 
50.0 A 
42.0 A 
36.0 A 
31.0 A 

  
50.0 A 
50.0 A 
50.0 A 
42.1 A 
35.7 A 
30.7 A 

Maximum current**4 at a 
PWM frequency of:  3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
50.0 A 
50.0 A 
50.0 A 
42.0 A 
36.0 A 
31.0 A 

 
15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
50.0 A 
50.0 A 
50.0 A 
42.1 A 
35.7 A 
30.7 A 

Load capacity +5 V 8.5 A 8.5 A 
Degree of protection IP 20 IP 20 
Weight 49.6 lb. (≅ 22.5 kg.) 49.6 lb. (≅ 22.5 kg.) 
Connection overview Page 5-11 Page 5-12 
Dimensions Page 5-45 

**1    40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    0.2 s cyclic duration factor for duration of 5 s 
**3    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**4    Axes:  0.2 s cyclic duration factor for duration of 5 s with rated current preload; 
                    0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
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Table 2-1, Inverter Technical Specifications & Power Requirements (Continued) 
RA 411C 
(regenerative) 

Parameter 

3 axes/spindle 1 axis/spindle Spindle/Axis 
ANILAM P/N 34000312 
Power Supply 3 phase x 400 VAC ± 10 %   (50 Hz to 60 Hz) 
DC-link Voltage 650 VDC 
DC-link Power 
                         Rated power 
                         Peak power**1 

                         Peak power**2 

 
22 kW 
30 kW 
40 kW 

Power Loss Approximately 930 W 
Rated current at a PWM 
frequency of:            3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
9.0 A/12.0 A 
8.3 A/11.1 A 
7.5 A/10.0 A 
6.4 A/8.5 A 
5.3 A/7.1 A 
4.5 A/6.0 A 

 
30.4 A/42.5 A 
28.3 A/29.5 A 
25.0 A/35.0 A 
21.1 A/29.5 A 
17.9 A/25.0 A 
15.4 A/21.5 A 

 
42.5 A/30.4 A 
39.5 A/28.3 A 
35.0 A/25.0 A 
29.5 A/21.1 A 
25.0A/17.9 A 
21.5 A/15.4 A 

Current for S6-40%**3 at a 
PWM frequency of:  3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
50.0 A 
50.0 A 
50.0 A 
42.0 A 
36.0 A 
31.0 A 

 
50.0 A 
50.0 A 
50.0 A 
42.1 A 
35.7 A 
30.7 A 

Maximum current**4 at a 
PWM frequency of:  3333 Hz 
                                   4000 Hz 
                                   5000 Hz 
                                   6666 Hz 
                                   8000 Hz 
                                 10000 Hz 

 
15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
50.0 A 
50.0 A 
50.0 A 
42.0 A 
36.0 A 
31.0 A 

 
50.0 A 
50.0 A 
50.0 A 
42.1 A 
35.7 A 
30.7 A 

Load capacity +5 V 8.5 A 
Degree of protection IP 20 
Weight 49.6 lb. (≅ 22.5 kg.) 
Connection overview Page 5-13 
Dimensions Page 5-45 

**1    40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    0.2 s cyclic duration factor for duration of 5 s 
**3    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**4    Axes:  0.2 s cyclic duration factor for duration of 5 s with rated current preload; 
                    0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
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PS 120A Power Supply Unit 

The power supply for the main computer and controller unit–and therefore 
for the connected encoders–is usually covered by the compact inverter or 
the power supply unit of the modular inverter systems.  Refer to  
Table 2-2.   

If several encoders with a high current consumption (e.g., encoders with 
EnDat interface) or a dual-processor control are connected, however, an 
additional power supply source might become necessary.  The PS 120A 
power supply unit is used for this purpose. 

The PS 120A is connected to the control via a ribbon cable and a 5 V 
terminal. 

The cover for the cable is included in the items supplied.   

Table 2-2, PS 120A Specifications 

Specifications PS 120A 
ANILAM P/N 34000347 
Power supply 400 VAC ± 10 %   (50 Hz to 60 Hz) 
Load capacity (5 V) 20A 
Degree of protection IP 20 
Module width 1.97 inch (50 mm) 
Weight 8.8 lb (4 kg) 
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Toroidal Cores 

To suppress occurrence of line interference, toroidal cores must be 
mounted in the motor leads, in the voltage supply lead, and in the lead to 
the braking resistor (only SA 301A, SA 311A, and SA 411A).  Refer to 
Table 2-3, to determine the proper core. 

Table 2-3, Connections for Toroidal Cores 

Terminal on Inverter Toroidal Core 
Power Supply (X31) ∅ 87 mm (≅3.43 inch) (34000250) 
Braking Resistor (X89)**1 ∅ 42 mm (≅1.65 inch) (34000251) 
Axis 1 to 3 (X81 to X83) ∅ 42 mm (≅1.65 inch) (34000251) 
Axis 4 (X84) ∅ 59 mm (≅2.32 inch) (34000252) 
Spindle (X80) ∅ 59 mm (≅2.32 inch) (34000252) 

**1    Only for SA 301A, SA 311A, and SA 411A 
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Ribbon Cables and Covers (Only for SA xxxx) 

50-Line Ribbon Cable (Power Supply to CNC Chassis) 

The 50-line ribbon cable connects the SA series inverter to the CNC 
Chassis and supplies voltage to the CNC Chassis.  It is supplied with  
SA xxxx (length 300 mm (≅11.8 inch), P/N 325 816-01).   

20-Line Ribbon Cable (PWM Signals) 

The 20-line ribbon cable connects the power module outputs of the CNC 
chassis to the power module connections on the inverter.  One  
20-line ribbon cable is required for each axis/ spindle.  The 20-line ribbon 
cables for the connections on the inverter are supplied with the SA xxxx 
(length 200 mm (≅7.9 inch), P/N 250 479-08; length 400 mm (≅15.8 inch), 
P/N 250 479-10).  If you are using an additional PM 107 power module, 
an additional 20-line ribbon cable is required.  Refer to Table 2-4.    

Table 2-4, 20-Line Ribbon Cable Specifications 

PWM Connection on the 
PM 107 Power Module 

Length of 20-Line Ribbon 
Cable 

P/N 

X111, X112 100 mm (≅4 inch) 34000263 

40-Line Ribbon Cable (Unit Bus) 

The 40-line ribbon cable serves as the unit bus.  It is required if an 
additional PM 107 power module is being operated with the inverter.  
Refer to Table 2-5.   

 

Table 2-5, 40-Line Ribbon Cable Specifications 

Unit Bus Connection Length of 40-Line Ribbon Cable P/N 
X79 50 mm (≅2 inch) 34000264 

Ribbon Cable Covers 

The ribbon cables must be covered to protect them from electrical 
interference.  One cover is supplied with the OEM CNC; one cover is 
supplied with the inverter (197.5 mm, P/N 34000274). 

The plastic lateral termination cap is P/N 34000278. 

If you are using an additional PM 107 power supply, the cover for this 
module must be ordered separately.  Refer to Table 2-6.  

Table 2-6, Ribbon Cable Cover - Specifications 

Additional Power Module Length of Cover P/N 
PM 107 50 mm (≅2 inch) 34000265 
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Modular Amplifiers 

The following topics are described: 

 Components of the Modular Amplifier 
 PS 122R, PS 130, PS 145R Power Supply Unit 
 PM 1xx, PM 2xx, PMD 1xx, PMD 2xx Power Modules  
 Current Consumption of the Entire Inverter System 
 Ribbon Cables and Covers 
 Ribbon Cable Covers 

Components of the Modular Amplifier 

For operation of the modular ANILAM non-regenerative amplifiers, the 
following components are required:   

• PS 130 power supply unit 

• PM 1xx power modules, depending on version 

• Toroidal cores for interference suppression 

• PW 210 (or PW 110, PW 120) braking resistor 

• One PMD 107 power module (optional) 

• Ribbon cables for Pulse Width Modulation (PWM) signals, unit bus, 
and power supply   

• Covers for the ribbon cables 

For operation of the modular ANILAM regenerative amplifiers, the 
following components are required: 

• PS 122R or PS 145R power supply unit 

• CR 135 or CR 170 commutating reactor 

• Line filter 

• If required, BR 9 braking resistor module 

• One PMD 107 power module (optional) 

• Ribbon cables for PWM signals, unit bus, and power supply 

• Covers for the ribbon cables 
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PS 122R, PS 130, PS 145R Power Supply Unit 

The PS 1xx power supply units supply the DC-link voltage as well as the 
power for the electronics to the CNC Chassis and power modules.   

During braking, the motors feed energy into the DC-link.  This energy is 
converted into heat by the PS 130 through the BR 18 (or BR 10F or  
BR 18F) braking resistor, or returned to the power line through the  
PS 122R or PS 145R.  The PS 122R and PS 145R can be driven only 
with commutating reactor and line filter.   

Refer to Table 2-7.   

Table 2-7, Power Supply Technical Specifications and Power Requirements 

Parameter PS 122R 
(regenerative) 

PS 130 
(non-regenerative) 

PS 145R 
(regenerative) 

ANILAM P/N 34000340 34000343 34000346 
Description Amplifier, Power 

Supply, 22/30kW 
Amplifier, Power 
Supply, 30/40kW 

Amplifier, Power 
Supply, 45/65kW 

Power Supply 3 phase x 400 VAC ± 10 %  (50 Hz to 60 Hz) 
DC-link Power 
                Rated Power 
                Peak Power **1 

                        Peak Power **2 

 
22 kW 
30 kW 
40 kW 

 
30 kW 
40 kW 
50 kW 

 
45 kW 
65 kW 
80 kW 

Power Loss ≅ 300 W ≅ 140 W ≅ 570 W 
DC-link Voltage 650 VDC 565 VDC 

(with supply voltage 
of 400 V) 

650 VDC 

Current Consumption: 
                                15 V 
                                24 V 

 
270 mA 
310 mA 

 
240 mA 
410 mA 

 
380 mA 
310 mA 

Current Load**3 
                                15 V 
                                24 V 

 
1.5 A 
2.0 A 

 
1.5 A 
2.0 A 

 
1.5 A 
2.0 A 

Load Capacity +5 V 8.5 A 
Degree of protection IP 20 
Weight 27 lb. (≅ 12.0 kg.) 22 (≅ 9.8 kg.) 44 lb. (≅ 20.0 kg.) 

**1     40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2     0.2 s cyclic duration factor for duration of 5 s 
**3     After making your selection, check the current consumption of the 15 V and 24 V supply  
          of the entire modular amplifier system. 
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PM 1xx, PM 2xx, PMD 1xx, PMD 2xx Power Modules 
The power modules differ in the number of axes and the permissible 
maximum currents.  They can be combined at random.  The PWM signals 
are transferred from the CNC Chassis via external 20-line ribbon cables.  
Refer to Table 2-8.   

Table 2-8, Power Module Technical Specifications 

Specifications PM 107 PMD 107 PM 115A 
 Axis Axis Axis Spindle 
ANILAM P/N 34000320 628663-01 34000321 
Rated current at a PWM 
frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
 

9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
 

18.4 A 
16.9 A 
15.0 A 
12.8 A 
10.9 A 
9.0 A 

 
 

24.5 A 
22.5 A 
20.0 A 
17.0 A 
14.5 A 
12.0 A 

Current at S6-40%**1 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

    
 

30.0 A 
30.0 A 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

Maximum current**2 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz   
                          10000 Hz 

 
 

15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
  9.0 A 

 
 

18.0 A**3 
16.6 A**3 
15.0 A 
12.8 A 
10.6 A 
  9.0 A 

 
 

30.0 A 
30.0 A 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

Power loss ≅ 70 W ≅ 120 W ≅ 160 W 
Current consumption**4 
                                  15 V 
                                  24 V 

 
120 mA 
60 mA 

 
150 mA 
170 mA 

Degree of protection IP 20 
Weight 12 lb.  (≅ 5.5 kg.) 

**1    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    Axes:  0.2s cyclic duration factor for duration of 5 s with rated current preload; 
                   0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**3    As of mid-2005 (depending on software.  Information available from ANILAM. 
**4    After making your selection, check the current consumption of the 15 V and 24 V supply 
         of the entire modular amplifier system. 
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Table 2-8, Power Module Technical Specifications (Continued) 

Specifications PMD 115 PM 123A PMD 125 
 Axis Spindle Axis Spindle Axis Spindle 
ANILAM P/N 638664-01 34000322 638665-01 
Rated current at a PWM 
frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

18.4 A 
16.9 A 
15.0 A 
12.8 A 
10.9 A 
   9.0 A 

 
 

24.5 A 
22.5 A 
20.0 A 
17.0 A 
14.5 A 
12.0 A 

 
 

28.2 A 
26.0 A 
23.0 A 
19.3 A 
16.7 A 
14.1 A 

 
 

38.0 A 
35.0 A 
31.0 A 
26.0 A 
22.5 A 
19.0 A 

 
 

29.5 A 
27.7 A 
25.0 A 
21.0 A 
18.5 A 
15.5 A 

 
 

40.0 A 
37.0 A 
34.0 A 
28.5 A 
25.0 A 
21.0 A 

Current at S6-40%**1 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

  
 
35.0 A**2

33.0 A**2

30.0 A 
25.6 A 
21.8 A 
18.0 A 

  
 

46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

  
59.0 A**2

55.0 A**2

50.0 A 
42.6 A 
37.0 A 
31.0 A 

Maximum current**3 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

35.0 A**2 
33.0 A**2 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

 
 

46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

 
 

59.0 A**2 
55.0 A**2 
50.0 A 
42.6 A 
37.0 A 
31.0 A 

Power loss ≅ 120 W ≅ 160 W ≅ 180 W ≅ 270 W ≅ 70 W ≅ 110 W 
Current consumption**4 
                                  15 V 
                                  24 V 

 
150 mA 
170 mA 

 
170 mA 
170 mA 

 
120 mA 
  60 mA 

Degree of protection IP 20 
Weight 12 lb. 

(≅ 5.5 kg.) 
20 lb. 

(≅ 9 kg.) 
12 lb. 

(≅ 5.5 kg.) 

**1    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    As of mid-2005 (depending on software.  Information available from ANILAM. 
**3    Axes:  0.2s cyclic duration factor for duration of 5 s with rated current preload; 
                   0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**4    After making your selection, check the current consumption of the 15 V and 24 V supply 
         of the entire modular amplifier system. 
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Table 2-8, Power Module Technical Specifications (Continued) 

Specifications PM 132A PMD 140 PM 148A 
 Axis Spindle Axis Spindle Axis Spindle 
ANILAM P/N 34000323 638666-01 34000324 

Rated current at a PWM 
frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

39.0 A 
36.2 A 
32.0 A 
26.9 A 
23.0 A 
19.5 A 

 
 

61.0 A 
56.5 A 
50.0 A 
42.0 A 
36.0 A 
30.5 A 

 
 

47.0 A 
44.0 A 
40.0 A 
33.5 A 
29.5 A 
24.5 A 

 
 

67.0 A 
62.0 A 
56.0 A 
47.0 A 
41.0 A 
34.0 A 

 
 

58.6 A 
54.4 A 
48.0 A 
40.3 A 
34.6 A 
29.4 A 

 
 

91.5 A 
85.0 A 
75.0 A 
63.0 A 
54.0 A 
46.0 A 

Current at S6-40%**1 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

  
 

64.0 A 
64.0 A 
64.0 A 
53.8 A 
46.0 A 
39.0 A 

  
 
88.0 A**2

82.0 A**2

75.0 A 
63.0 A 
55.0 A 
46.0 A 

  
 

140.0 A
140.0 A
140.0 A
117.6 A
100.8 A
 85.4 A 

Maximum current**3 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

64.0 A 
64.0 A 
64.0 A 
53.8 A 
46.0 A 
39.0 A 

 
 

94.0 A**2 
88.0 A**2 
80.0 A 
67.0 A 
59.0 A 
49.0 A 

 
 

140.0 A 
140.0 A 
140.0 A 
117.6 A 
100.8 A 
 85.4 A 

Power loss ≅ 280 W ≅ 420 W ≅ 180 W ≅ 270 W ≅ 420 W ≅ 650 W 
Current consumption**4 
                                  15 V 
                                  24 V 

 
170 mA 
250 mA 

 
170 mA 
170 mA 

 
250 mA 
420 mA 

Degree of protection IP 20 
Weight 20 lb. 

(≅ 9 kg.) 
26.5 lb.  

(≅ 12.0 kg.) 

**1    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    As of mid-2005 (depending on software.  Information available from ANILAM. 
**3    Axes:  0.2s cyclic duration factor for duration of 5 s with rated current preload; 
                   0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**4    After making your selection, check the current consumption of the 15 V and 24 V supply 
         of the entire modular amplifier system. 
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Table 2-8, Power Module Technical Specifications (Continued) 

Specifications PMD 160 PM 170A PMD 196 
 Axis Spindle Axis Spindle Axis Spindle 
ANILAM P/N 638667-01 34000325 34000325 

Rated current at a PWM 
frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

70.0 A 
66.0 A 
60.0 A 
55.0 A 
44.0 A 
37.0 A 

 
 

108.0 A 
  99.0 A 
  90.0 A 
  76.5 A 
  66.0 A 
  55.0 A 

 
 

85.4 A 
79.1 A 
70.0 A 
58.5 A 
50.4 A 
42.7 A 

 
 

122.0 A
113.0 A
100.0 A
  84.0 A
  72.0 A
  61.0 A 

 
 

115.0 A 
106.0 A 
  96.0 A 
  80.0 A 
  70.0 A 
  59.0 A 

 
 

150.0 A 
138.0 A 
125.0 A 
105.0 A 
  92.0 A 
  76.0 A 

Current at S6-40%**1 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

  
 
125.0 A**2

116.0 A**2

105.0 A 
  88.0 A 
  77.0 A 
  64.0 A 

  
 

140.0 A
140.0 A
140.0 A
117.6 A
100.8 A
  85.4 A 

  
 
180.0 A**2

165.0 A**2

150.0 A 
126.0 A 
110.0 A 
   92.0 A 

Maximum current**3 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

140.0 A**2 
132.0 A**2 
120.0 A 
101.6 A 
  88.0 A 
  73.0 A 

 
 

140.0 A 
140.0 A 
140.0 A 
117.6 A 
100.8 A 
  85.4 A 

 
 

   230.0 A**2 
   211.0 A**2 

192.0 A 
161.0 A 
141.0 A 
117.0 A 

Power loss ≅ 420 W ≅ 650 W ≅ 610 W ≅ 870 W ≅ 610 W ≅ 870 W 
Current consumption**4 
                                  15 V 
                                  24 V 

 
250 mA 
 420 mA 

 
270 mA 
460 mA 

Degree of protection IP 20 
Weight 26.5 lb.  

(≅ 12.0 kg.) 
41.9 lb.  

(≅ 19.0 kg.) 

**1    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    As of mid-2005 (depending on software.  Information available from ANILAM. 
**3    Axes:  0.2s cyclic duration factor for duration of 5 s with rated current preload; 
                   0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**4    After making your selection, check the current consumption of the 15 V and 24 V supply 
         of the entire modular amplifier system. 
 

 



Inverter Systems and Motors   
P/N 627788-21 - Technical Specifications and Power Requirements 
 
 

 
 
All rights reserved.  Subject to change without notice.   2-17 
25-January-08 

Table 2-8, Power Module Technical Specifications (Continued) 

Specifications PM 207 PMD 207 PM 215A**1 
 Axis Axes Axis Axis 
ANILAM P/N 34000327 628663-01 34000328 
Rated current at a PWM 
frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
 

9.0 A 
8.3 A 
7.5 A 
6.4 A 
5.3 A 
4.5 A 

 
 

18.40 A 
16.9 A 
15.0 A 
12.8 A 
10.9 A 
  9.0 A 

 
 

24.5 A 
22.5 A 
20.0 A 
17.0 A 
14.5 A 
12.0 A 

Current at S6-40%**2 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

    
 

30.0 A 
30.0 A 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

Maximum current**4 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

15.0 A 
15.0 A 
15.0 A 
12.8 A 
10.6 A 
9.0 A 

 
 

18.0 A**3 
16.6 A**3 
15.0 A 
12.8 A 
10.6 A 
  9.0 A 

 
 

30.0 A 
30.0 A 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

Power loss ≅ 140 W 2 axes:  ≅ 240 W  
1 axis, 1 spindle:  ≅ 280 W 

Current consumption**5 
                                  15 V 
                                  24 V 

 
200 mA 
110 mA 

 
250 mA 
170 mA 

Degree of protection IP 20 
Weight 12 lb. 

(≅ 5.5 kg.) 

**1    For this power module only, the lower PWM connection can be used to control the spindle 
**2    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**3    As of mid-2005 (depending on software.  Information available from ANILAM. 
**4    Axes:  0.2 s cyclic duration factor for duration of 5 s with rated current preload; 
                   0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**5    After making your selection, check the current consumption of the 15 V and 24 V supply 
         of the entire modular amplifier system. 
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Table 2-8, Power Module Technical Specifications (Continued) 

Specifications PMD 215**1 PM 223A**1 PMD 225**1 
 Axis Spindle Axis Spindle Axis Spindle 
ANILAM P/N 628671-10 34000329 638672-01 
Rated current at a PWM 
frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

17.5 A 
16.5 A 
15.0 A 
12.8 A 
10.9 A 
  9.0 A 

 
 

24.5 A 
22.5 A 
20.0 A 
17.0 A 
14.5 A 
12.0 A 

 
 

28.2 A 
26.0 A 
23.0 A 
19.3 A 
16.7 A 
14.1 A 

 
 

38.0 A 
35.0 A 
31.0 A 
26.0 A 
22.5 A 
19.0 A 

 
 

29.5 A 
27.7 A 
25.0 A 
21.0 A 
18.5 A 
15.5 A 

 
 

40.0 A 
37.0 A 
34.0 A 
28.5 A 
25.0 A 
21.0 A 

Current at S6-40%**2 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

  
 
35.0 A**3 
33.0 A**3 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

  
 

46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

  
 
59.0 A**3 
55.0 A**3 
50.0 A 
42.0 A 
37.0 A 
31.0 A 

Maximum current**4 at a 
PWM frequency of: 
                            3333 Hz 
                            4000 Hz 
                            5000 Hz 
                            6666 Hz 
                            8000 Hz 
                          10000 Hz 

 
 

35.0 A**3 
33.0 A**3 
30.0 A 
25.6 A 
21.8 A 
18.0 A 

 
 

46.0 A 
46.0 A 
46.0 A 
38.6 A 
33.4 A 
28.2 A 

 
 

59.0 A**3 
55.0 A**3 
50.0 A 
42.0 A 
37.0 A 
31.0 A 

Power loss 2 axes:  ≅ 240 W 
1 axis, 1 spindle:   
≅ 280 W 

2 axes:  ≅ 360 W 
1 axis, 1 spindle:  
≅ 450 W 

2 axes:  ≅ 460 W 
1 axis, 1 spindle:  
≅ 490 W 

Current consumption**5 
                                  15 V 
                                  24 V 

 
250 mA 
170 mA 

 
290 mA 
220 mA 

 
150 mA 
170 mA 

Degree of protection IP 20 
Weight 12 lb. 

(≅ 5.5 kg.) 
20 lb. 

(≅ 9 kg.) 
12 lb. 

(≅ 5.5 kg.) 

**1    For this power module only, the lower PWM connection can be used to control the spindle 
**2    For spindle motors:  40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**3    As of mid-2005 (depending on software.  Information available from ANILAM. 
**4    Axes:  0.2 s cyclic duration factor for duration of 5 s with rated current preload; 
                   0.2 s at standstill for synchronous motors 
         Spindle:  10 s cyclic duration factor for duration of 60 s with 70% rated current preload 
**5    After making your selection, check the current consumption of the 15 V and 24 V supply 
         of the entire modular amplifier system. 
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Current Consumption of the Entire Inverter System 

The current consumption by the power modules from the 15 V and 24 V 
supply unit strongly depends on their performance.  If several high-
performance power modules are used, the maximum permissible current 
for the supply unit can be exceeded.  Therefore, the current consumption 
must be controlled separately for the 15 V and 24 V supply units.  The 
intrinsic needs of the supply unit must also be taken into account.  The 
current consumption of the individual components is listed in the 
specifications table.   

The following limit values apply (refer to Table 2-9): 

Table 2-9, Current Limit Values 

Power Supply Units 15 V Power Supply 24 V Power Supply 
PS 130 Maximum:  1.5 A Maximum:  2.0 A 
PS 122R, PS 145R Maximum:  3.5 A Maximum:  4.0 A 

 

If the total current consumption exceeds one limit value, contact ANILAM. 

Example: 

Device 15 V Power Supply 24 V Power Supply 
PS 145R 0.38 A 0.31 A 
PMD 160 0.25 A 0.42 A 
PMD 215 0.25 A 0.17 A 
PMD 207 0.20 A 0.11 A 
PMD 107 0.12 A 0.06 A 
Total 1.20 A 1.07 A 
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Ribbon Cables and Covers 

50-Line Ribbon Cable (Power Supply to CNC Chassis) 

The 50-line ribbon cable connects the PS 1xx with the CNC Chassis and 
serves as voltage supply.  This cable is only required once.  Refer the 
Table 2-10.   

Table 2-10, 50-Line Ribbon Cable P/N List 

Ribbon Cable Length P/N 
300 mm (≅18.81 inches) 34000260 

400 mm (≅15.74 inches) 34000280 

500 mm (≅19.69 inches) 34000281 

600 mm**1 (≅23.62 inches) 34000282 

**1      With lengths of 600 mm (23.62 inches) and longer, the ribbon 
cable is led doubled to the CNC Chassis to increase the line cross 
section. 

To select the 50-line ribbon cable length: 

• Add the widths of all modules (including BR 9) between PS 1xx and 
CNC Chassis. 

• PS 130:  Add 130 mm to the width and select the next-longer cable 
length from Table 2-10. 

Select the next-longer cable length, unless there is an exact match. 

20-Line Ribbon Cable (PWM Signals) 

The 20-line ribbon cable connects the PWM outputs of the CNC Chassis 
with the corresponding PM 1xx power modules.  One 20-line ribbon cable 
is required for each axis or spindle.  If you are using an additional  
PMD 107 power module, you will need an additional 20-line ribbon cable:  
PWM connection on the PMD 107 power module:  X111, X112, length of 
20-line ribbon cable:  100 mm, P/N 34000263.  Refer the Table 2-11.   

Table 2-11, 20-Line Ribbon Cable P/N List 

Ribbon Cable Length P/N 
100 mm (≅3.94 inches) 34000263 

200 mm (≅7.87 inches) 34000261 

300 mm (≅18.81 inches) 34000262 

400 mm (≅15.74 inches) 34000270 

500 mm (≅19.69 inches) 34000271 

600 mm (≅23.62 inches) 34000272 
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To select the 20-line ribbon cable length: 

1. See Table 2-12 for distance a (See Figure 2-1) of the PWM input on 
the power module. 

2. Add the widths b of all modules (including BR 9 and PS 120A) 
between the corresponding power module and the CNC Chassis. 

3. Select the next-length cable length, unless there is an exact match. 

Table 2-12, 20-Line Ribbon Cable Distance Guide 

Power Module Distance  a Module Width  b 
PM 107, PM 207 Approximately 40 mm 50 mm 
PM 115A, PM 215A Approximately 85 mm 100 mm 
PM 123A, PM 132A, 
PM 148A, PM 223A 

Approximately 90 mm 100 mm 

PM 170A Approximately 140 mm 150 mm 
 

 

ModuleWidth

a

b

PWM

PS 1xx

 
Figure 2-1, Module Width Measures 
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40-Line Ribbon Cable (Unit Bus) 

The 40-line ribbon cable connects the PS 1xx power supplies with all of 
the PM 1xx, PM 2xx, PMD 1xx, and PMD 2xx power modules (and the 
PR 9 braking resistor module, if present), making the unit bus.  This cable 
is only required once.  The 40-line ribbon cable serves as the unit bus.  It 
is required if an additional PMD 107 power module is being operated with 
the compact inverter.  Unit bus connection:  X79, length of the 40-line 
ribbon cable:  50 mm (≅1.97 inches), P/N 34000264.  Refer to  
Table 2-13.    

Table 2-13, 40-Line Ribbon Cable (Unit Bus) P/N List 
Ribbon Cable Length P/N 

300 mm (≅18.81 inches) 34000275 

400 mm (≅15.74 inches) 34000276 

500 mm (≅19.69 inches) 34000277 
 

To select the 40-line ribbon cable length: 

• Add the widths of all modules (including BR 9) between:  
• PS 1xx and CNC Chassis 
• PS 1xx and PS 120A 

• PS 130:  Add 80 mm to the width and select the next-longer cable 
length from Table 2-13. 

Select the next-longer cable length, unless there is an exact match. 
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Ribbon Cable Covers 

The ribbon cables must be covered to protect against interference.  

The cover for the CNC Chassis is supplied with the CNC Chassis.   

If further power modules and the BR 9 braking resistor module are used, 
the corresponding covers must be ordered separately.  Refer to  
Table 2-14.    

Table 2-14, Ribbon Cable Covers P/N List 
Width of the Cover P/N 

50 mm (≅1.97 inches) 34000265 

100 mm (≅3.84 inches) 34000266 

150 mm (≅5.90inches) 34000267 

200 mm (≅7.87 inches) 34000268 
 

To select the ribbon cable covers: 

1. Add the widths of all modules (including BR 9) between:  
• PS 1xx and CNC Chassis.   
• PS 130 and PS 120A 

2. Subtract 150 mm from this total (cover included with the PS 1xx)   
3. Select the appropriate cover from the table in order to cover the 

remaining width. 
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Axis-Enabling Module 

If no axis-enabling module is used, all axis power modules are switched 
off simultaneously via X72 of the PS 1xx power supply.  The axis-
enabling module makes it possible to switch off power modules group by 
group.  Refer to Figure 2-2.   

The module—instead of mounting pins for the covers—is screwed into 
the front panel of a power module. 

The axis-enabling signal is transmitted via a line in the unit bus from 
power module to power module.  This line is interrupted through the axis-
enabling module so that all the power modules connected to the axis-
enabling module are switched off.  All other power modules are switched 
off via X72 of the PS 1xx. 

X72
X72

X71

AxisEnable

Axis-Enabling Module, P/N 34000385

 

Figure 2-2, Axis-Enabling Module 
The unit bus requires a 40-line ribbon cable with connects the PS 1xx 
power supply unit, the axis-enabling module, and the power module to 
switch off via PS 1xx. 

A further 40-line ribbon cable connects the axis-enabling module with the 
power modules, which are to be switched off via the axis-enabling 
module. 

The width of the covers required for the ribbon cables for the modular 
amplifier system is reduced by the width of the axis-enabling module  
(50 mm).  Suitable covers are included with the modular amplifier system. 
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Accessories for Inverters and Modular Amplifiers 

The following topics are described: 
 Braking Resistors 
 Line Filters 
 CC 3P – Three-Phase Capacitor 
 CR 1xx – Commutating Reactor 
 DLF 1x0 – DC-Link Filter 
 VPM 163 – Voltage Protection Module 
 Adapter Module 

Braking Resistors 

During braking, the braking resistors convert the energy fed back to the 
DC-link into heat.  The BR 10F and BR 18F have a cooling fan; the BR 18 
cools through heat radiation only.   

Either one BR 18, BR 10F or BR 18F, or two BR 18s in parallel can be 
connected to a SA series compact inverter and a PM 107 power module.   

For PS 122R and PS 145R in the energy-recovery inverter, the braking 
energy of the motors is normally returned to the line power.  If in an 
exceptional case the line power is interrupted, the braking energy cannot 
be returned. This can lead to an excessive DC-link voltage that might 
switch off the inverter and let the motors coast without control.  To 
prevent damage to the machine and workpiece resulting from 
uncontrolled machine movement, the axis motors must be equipped with 
brakes, or the energy must be dissipated with the BR 9 braking resistor 
module.   

For PS 130, the BR 10F braking resistor is used.   

BR 18 Braking Resistor 

For BR 18, refer to Table 2-15.  

Table 2-15, BR 18 Braking Resistor Technical Specifications 

Specifications BR 18 
ANILAM P/N 34000450 
Continuous Power 2 kW (4 kW)**1 

Peak Power**2 27 kW (54 kW)**1 
Resistance 18 Ω (9 Ω) 
Degree of protection IP 20 
Weight 12.1 lb. (5.5 kg.) 

**1      When two BR 18 units are connected in parallel 
**2     1.5 % cyclic duration factor for duration of 120 s 



 Inverter Systems and Motors 
  P/N 627788-21 - Technical Specifications and Power Requirements 
 
 

 
 
2-26  All rights reserved.  Subject to change without notice. 
  25-January-08 

BR 10F and BR 18F Braking Resistor 

For BR 10F and BR 18F, refer to Table 2-16.   

Table 2-16, BR 10F and BR 18F Braking Resistor Technical Specifications 

Specifications BR 18F BR 10F 
ANILAM P/N 34000451 34000452 
Continuous Power 2 kW 4 kW 
Peak Power**1 27 kW 49 kW 

Power Consumption by the Fan 2.5 W 2.4 W 
Resistance 18 Ω 10 Ω 
Degree of protection IP 20 IP 20 
Weight 13.2 lb. (6 kg.) 50.6 lb. (11 kg.) 

**1      BR 18F:  1.5 % cyclic duration factor for duration of 120 s 
           BR 10F:  2 % cyclic duration factor for duration of 120 s 

WARNING: The surface of the braking resistor can exceed 
temperatures of up to greater than 150 ºC (302 ºF). 

 

NOTE: The lines between the compact inverter/power supply unit and 
the braking resistor may have a length of 49.2 ft. (15 m.) 

BR 9 Braking Resistor 

In the energy-recovery inverter, the braking energy of the motors is 
normally returned to the line power.  If in an exceptional case the line 
power is interrupted, the braking energy cannot be returned. This can 
lead to an excessive DC-link voltage that might switch off the inverter and 
let the motors coast without control.  To prevent damage to the machine 
and workpiece resulting from uncontrolled machine movement, the 
energy must be dissipated with the BR 9 braking resistor module. 

In specific cases, it may be sufficient that the motor is equipped with a 
brake or it may be considered uncritical that the axes or spindle coast to a 
stop (for example, spindle coasting to a stop when the protective doors 
are closed).  However, it must be considered for each individual 
application whether this is sufficient.  Refer to Table 2-17.   

Table 2-17, BR 9 Braking Resistor Technical Specifications 

Specifications BR 9 
ANILAM P/N  34000453 
Power 60 kW (for 2 s)  
Resistance 9 Ω 
Degree of protection IP 20 
Weight 15.5 lb (7 kg.) 
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Line Filters 

If you are using regenerative inverter systems, you must use a line filter in 
addition to the commutating reactor.  Line filters suppress interference 
and ensure EMC-compatible energy recovery.  The line filter must be 
connected between the power line and the commutating reactor. 

The size of the line filter depends on the power module used.  Refer to 
Table 2-18.    

Table 2-18, Line Filter Technical Specifications 

Parameter LF 135A LF 180A 
ANILAM P/N 34000359 34000358 
Suitable for: PS 122R PS 145R 
Rated Voltage 3 phase x 400 V 
Rated Frequency 50 Hz/60 Hz 
Rated Current 3 phase x 35 A 3 phase x 80 A 
Power Loss Approximately 50 W Approximately 75 W 
Degree of protection IP 20 
Weight 11 lb. (5 kg.) 24.25 lb. (11 kg.) 

 

CC 3P – Three-Phase Capacitor 

If you are using regenerative inverter systems, we basically recommend 
that you use a three-phase capacitor.  The three-phase capacitor 
suppresses low-frequency interference during energy recovery to the 
power line.  It must be connected between the line filter and commutating 
reactor.   

Refer to Table 2-19. 

Table 2-19, CC 3P, Three-phase Capacitor, Specifications 

Specifications CC 3P 
ANILAM P/N 34000386 
Phase-to-phase voltage 525 
Capacity  3 phase x 24.1 μF 
Charging and discharging resistors)**1 3 phase x 630 kΩ 
Discharge period (5 time constant) 75 s 
Degree of protection IP 00 
Weight 2.86 lb. (Approximately 1.3 kg) 

**1   Included in items supplied 
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CR 1xx – Commutating Reactor 

The PS 122R and PS 145R power recovery modules must be connected 
to the main power line via the CR 1xx commutating reactor and the line 
filter.  The commutating reactor serves as a power storage device for the 
step-up converter. 

The size of the commutating reactor depends on the power module used.  
Refer to Table 2-20.   

Table 2-20, CR 1xx – Commutating Reactor Technical Specifications 

Specifications CR 135 CR 170 CR 180 
ANILAM P/N 34000355 34000356 34000357 
Rated voltage 3 phase x 400 V 
Rated frequency 50 Hz/60 Hz 
Thermally 
permissible 
continuous current 

3 phase x 35 A 3 phase x 70 A 3 phase x 80 A 

Rated current 3 phase x 31.5 A 3 phase x 63 A 3 phase x 72 A 
Power loss ≅ 200 W ≅ 340 W ≅ 350 W 
Degree of protection IP 00 
Weight 24.25 lb. (≅11 kg.) 48.5 lb (≅ 22 kg.) 51 lb (≅ 23 kg.) 
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DLF 1x0 – DC-Link Filter 

Direct drives (linear motors, torque motors) used with regenerative 
inverter systems result in voltage peaks, which might destroy the drive.  If 
you are using direct drives in conjunction with the regenerative PS 122R, 
PS 145R power supply and RA 201A, RA 301C, RA 411C compact 
inverters (amplifiers), you must therefore use DLF 1x0 DC-link filter. 

Refer to Table 2-21.   

Table 2-21, DLF 1x0 – DC-Link Filter Technical Specifications 

Specifications DLF 110 DLF 120 DLF 130 
ANILAM P/N 647528-01 647530-01 647531-01 
Rated power 30 kW 30 kW 55 kW 

47 kW**1 47 kW**1 80 kW**1 
67 kW**2 67 kW**2 100 kW**2 

Peak power 

110 kW**3 110 kW**3 110 kW**3 
Maximum leakage current <1.3 A <6.0 A <6.0 A 
Current consumption**4 

24  V 
 
– 

 
– 

 
440 mA 

Degree of protection IP 20 IP 20 IP 20 
Weight 22.04 lb. (≅10 kg.) 26.45 lb (≅ 12 kg.) 28.66 lb (≅ 13 kg.) 

**1    40% cyclic duration factor for duration of 10 minutes (S6-40%) 
**2    20% cyclic duration factor for duration of 10 minutes (S6-20%) 
**3    Pmax absolute 
**4    After making your selection, check the current consumption of the 15 V and 24 V supply of the 

entire modular inverter system.  See “Current Consumption of the Entire Inverter System.” 

 

WARNING: The DLF 110 differs from the DLF 120 only in its 
maximum leakage current.  If you are using the DLF 
110, an ANILAM technician must check on site whether 
the leakage current is less than 1.3 A.  If you are using 
the DLF 120, this verification is not required because a 
leakage current of 6 A is sufficient in any case. 

 

WARNING: The total power of the direct drives must not exceed 
the power of the filter. 
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VPM 163 – Voltage Protection Module 

When operating synchronous motors or direct drives in a field weakening 
range (for example, as spindle drives) in conjunction with regenerative 
inverters, the voltage can increase at the motor power connections if the 
power supply is interrupted (for example, power failure).  This increased 
voltage can damage the inverters and the motor.  The voltage protection 
module is installed between the motor and the inverters, and in case of an 
error, it short-circuits the motor phases.  The released braking energy is 
converted into heat.   

The present phase of a motor Imot can be determined using the following 
formula and must be less than the maximum phase current of the  
VPM 163, Voltage Protection Module: 

 

U0:  No-load voltage [V], see motor table of the control 
XH:  Magnetizing reactance (Ω), see motor table of the control 

WARNING:  The maximum cable length between the VPM 163 and 
the inverter is 2 m. (6.56 ft.) 

 

Refer to Table 2-22. 

Table 2-22, VPM 163 – Voltage Protection Module Specifications 

Specifications VPM 363 
ANILAM P/N 34000387 
Switching voltage 850 V 
Maximum phase current 3 phase x 63 A 
Maximum braking time at maximum phase current 10 s 
Minimum duration between braking procedures 5 min 
Degree of protection IP 20 
Weight 4.6 lb (≅ 2.1 kg.) 
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Adapter Module 

In modular regenerative inverter systems an additional power supply unit 
may be come necessary if you are using inverter or motors with a high 
power demand.  The adapter module gives you the possibility of 
connecting this power supply unit to the present inverter system.  In this 
way one power supply unit can, for example, supply the power to a high-
performance spindle and the pother power supply unit can used for the 
axes. 

The two power supply units are coupled via the supply bus (X69a/X69b – 
X69) and in this way integrated in the system monitoring. 

This results in two separate supply systems whose power modules 
operate independently of each other, but are also monitored by the 
control.   

Refer to Table 2-23. 

Table 2-23, Adapter Module Specifications 

Specifications Adapter Module
ANILAM P/N 647528-01 
Weight ≅ 6.6 lb (3 kg.) 
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Section 3 - Selecting Motors and Inverters 
The following topics are described in this section: 

 Selecting an Axis Motor 
 Selecting a Spindle Motor 
 Selecting an Inverter 
 Selection of the Braking Resistor 

Selecting an Axis Motor 

To select the appropriate axis motor and inverter for your needs, you will 
need to do some calculations.  Refer to Table 3-1, Calculation Data for 
Selecting Axis Motors and Inverters.   

 Calculate the static moment from the sum of: 

• Frictional moment (with horizontal axes)  
• Moment for overcoming the force of gravity (for vertical axis) 
• Machining moment   

 Calculate the desired speed of the motor: 

 Select the motor that meets the following requirements:  

• Stall torque of the motor ≥ static moment   
• Rated speed of the motor ≥ desired speed 

 Select the inverter that meets the following requirement:  

• Rated current of the inverter ≥ continuous stall current of the motor 

 Calculate the external moment of inertia: 

• Moment of inertia of the table   
• Moment of inertia of the ballscrew  
• Moment of inertia of the gearwheel on the ballscrew   
• Moment of inertia of the gearwheel on the motor 

 Calculate the total moment of inertia from the following 
variables: 

• External moment of inertia   
• Moment of inertia of the motor 

 Check the ratio of external moment of inertia to the moment of 
inertia of the motor. 

 Calculate the acceleration moment. 

 Compare the acceleration moment with the following variables:  

• Maximum moment of the inverter   
• Maximum moment of the motor 
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 Calculate the effective moment at a given load cycle. 

 Compare the effective moment at a given load cycle with the 
rated torque of the motor.   

Table 3-1, Calculation Data for Selecting Axis Motors and Inverters 

Parameter Formula Variables 

Frictional moment   
Mfrict 
 

 

ηπ
αμ

⋅⋅⋅
⋅⋅⋅⋅

=
i
hgmM

2
cos

frict

 

m:   Mass [kg] 
g:   Acceleration of gravity [m/s2] 
µ:   Coefficient of friction [-] 
h:   Ballscrew pitch [m] 
α:   Axis angle [°] (0°=horizontal axis) 
i:    Gear ratio [-] (nmotor /nballscrew) 
η:   Efficiency [-] 

Moment of 
overcoming the 
force of gravity   
Mwz 
 

 

ηπ
α

⋅⋅⋅
⋅⋅⋅

=
i
hgmMwz

2
sin

 

m:   Mass [kg] 
g:   Acceleration of gravity [m/s2] 
h:   Ballscrew pitch [m] 
α:   Axis angle [°] (90°=vertical axis) 
i:    Gear ratio [-] (nmotor /nballscrew) 
η:   Efficiency [-] 

Machining moment    
Mmach 
 

 

ηπ ⋅⋅⋅
⋅

=
i
hFM mach

mach
2  

Fmach:   Machining force [N] 
h:   Ballscrew pitch [m] 
i:    Gear ratio [-] (nmotor /nballscrew) 
η:   Efficiency [-] 

Static moment    
MStat 

 
machwzfrictStat MMMM ++=  

Mfrict:   Frictional moment [Nm] 
Mwz:     Moment for overcoming the  
     force of gravity [Nm] 
Mmach:  Machining moment [Nm] 

Rated motor speed    
ηNoml h

ivnNoml
⋅

=
max

 

Vmax:   Rapid traverse [m/min] 
i:    Gear ratio [-] (nmotor /nballscrew) 
h:   Ballscrew pitch [m] 

Motor selection  

NomlNMotor

StatMotor

nn
MM

≥
≥0

 

M0Motor:  Stall torque of the motor 
MStat:     Static moment 
nNMotor:  Rated speed of the motor 
nNoml:    Desired speed of the motor 

Modular Amplifier: 
Selection of the 
power module 
Compact Inverter: 
Selection of the axis 
unit   

MotorNInverter II 0≥  
I NInverter:   Rated current of the inverter 
I 0Motor:   Continuous stall current of the  
              motor 

 (Continued…) 
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Table 3-1, Calculation Data for Selecting Axis Motors and Inverters (Continued) 

Parameter Formula Variables 

Moment of 
inertia of the 
table   
JT 

2

2
⎟
⎠
⎞

⎜
⎝
⎛

⋅
⋅=

π
hmJT  

m:   Table mass [kg] 
h:    Ballscrew pitch [m] 

Moment of 
inertia of the 
ballscrew   
JS 

 

32

4 pldJ S
S

⋅⋅⋅
=

π
 

dS:   Diameter of the ballscrew [m] 
l:      Length of the ballscrew [m] 
ρ:     Density of the ballscrew material  
         [kg/m3 ] 

Moment of 
inertia of the 
gearwheel on 
the ballscrew   
JGS 

 

32

4 pldJ GS
GS

⋅⋅⋅
=

π
 

dGS:  Diameter of the gearwheel on the  
        ballscrew [m] 
l:      Length of the gearwheel on the  
  spindle [m] 
ρ:   Density of the gearwheel material  
        [kg/m3] 

Moment of 
inertia of the 
gearwheel on 
the motor   
JGM 

 

32

4 pldJ GM
GM

⋅⋅⋅
=

π
 

dGM:  Diameter of the gearwheel on the  
         ballscrew [m] 
l:  Length of the gearwheel on the  
 spindle [m] 
ρ:  Density of the gearwheel material  
       [kg/m3 ] 

External 
moment of 
inertia    
Jext 

 

GM
GSST

ext J
i

JJJJ +
++

= 2  

JT:  Moment of inertia of the table  
  [kgm2] 
JS:  Moment of inertia of the  
        ballscrew [kgm2] 
JGS: Moment of inertia of the  
       gearwheel on the ballscrew   [kgm2] 
i:  Gear ratio (nmotor /nballscrew) 
JGM:  Moment of inertia of the  
  gearwheel on the motor [kgm2] 

Total moment of 
inertia of the 
machine slide 
with motor   
Jtotal 

 

MGM
GSST

total JJ
i

JJJJ ++
++

= 2  

JT:  Moment of inertia of the table [kgm2] 
JS:   Moment of inertia of the ballscrew  
        [kgm2] 
JGS:  Moment of inertia of the gearwheel on 
        the ballscrew   [kgm2] 
i:  Gear ratio (nmotor /nballscrew) 
JGM:  Moment of inertia of the  
        gearwheel on the motor [kgm2] 
JM:    Moment of inertia of the motor [kgm2] 

 (Continued…) 
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Table 3-1, Calculation Data for Selecting Axis Motors and Inverters (Continued) 

Parameter Formula Variables 

Ratio of external 
moment of inertia to 
the moment of 
inertia of the motor    

JF:  External moment of inertia [kgm2] 
JM:  Moment of inertia of the motor [kgm2] 
This ratio ensures a stable control 
response. 

Acceleration 
moment 
Maccl 

 

acc

Mtotal
acc

t
nJ

M
⋅⋅
⋅⋅⋅

=
η
π

60
2

 

J total:  Total moment of inertia [kgm2] 
nM:     Desired speed of the motor [min–1] 
η:     Efficiency of the motor [-] 
tacc:    Desired acceleration time [s] 

Maximum moment 
of the motor  
MMmax 

MMmax from data sheet, or: 
0M M3M ⋅=max  

M0:    Stall torque of the motor [Nm] 

Maximum moment 
of the inverter 
MUmax 

 

max
max

max
Umax U

M

M I
I
MM ⋅=  

– or – 

maxUmax 8.0 U
MN

MN I
I
MM ⋅⋅=  

MMmax:  Maximum moment of the motors  
             [Nm] 
IMmax:    Maximum current of the motor [A] 
IUmax:    Maximum current of the inverter [A] 
MMN:     Rated torque of the motor [Nm] 
IMN:       Rated current of the motor [A] 

Comparison of the 
acceleration 
moment with the 
maximum moment 
of the motor and 
inverter   

 
MMmax > Macc 

MUmax > Macc 

MMmax:   Maximum moment of the motors  
              [Nm] 
Macc:      Acceleration moment [Nm] 
MUmax:   Maximum moment of the inverter  
              [Nm] 

Weighting factors   

total

acc
acc

total

pos
pos

total

mach
mach

t
tK

t
tK

t
tK

=

=

=

 

NOTE:  
1KKK accposmach =++  

tmach:     Machining time 
ttotal:      Total running time 
tPos:       Time for positioning operations 
tacc:       Time for acceleration 
All times must be given in the same unit 
of measure. 

 (Continued…) 
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Table 3-1, Calculation Data for Selecting Axis Motors and Inverters (Continued) 

Parameter Formula Variables 

Effective moment at 
a given load cycle    

MStat:     Static moment [Nm] 
Kmach:    Weighting factor for machining operations [-] 
Mfrict:      Frictional moment [Nm] 
Mwz:       Moment for overcoming the force of gravity [Nm] 
KPos:      Weighting factor for positioning operations [-] 
Macc:      Acceleration moment [Nm] 
Kacc:      Weighting factor for acceleration operations [-] 

accaccwzfrictposwzfrictStateff K)MM(MK)M(MKmach)(MM ⋅+++⋅++⋅= 222  

Comparison of the 
effective moment at 
a given load cycle 
with the rated motor 
torque.  

 

 effMN MM ≥  

MMN: Rated torque of the motor (Nm) 
Meff:  Effective moment at a given load  
         cycle (Nm) 

 



 Inverter Systems and Motors 
  P/N 627788-21 - Selecting Motors and Inverters 
 
 

 
 
3-6 All rights reserved.  Subject to change without notice. 
  25-January-08 

Selecting a Spindle Motor 

Select a spindle motor based on torque and speed requirements.  

Selecting an Inverter 

Modular Amplifier 

The power modules were already selected together with the axis motors.  
The power supply unit must still be selected.   

• Calculation of the DC-link power 
• Selecting the power supply unit 

Compact Inverter 

The number of axes required and the current requirements determine 
which inverter is appropriate.  It has not yet been determined whether the 
DC-link power of the compact inverter is sufficient.  Refer to Table 3-2.   

Table 3-2, Calculation Data for Selecting Inverters 

Parameter Formula Variable 

DC-link power 
PDC 

 

Mratio
Ax

PNAx

Scr

NScr
DC FPP ⋅

η
Σ

+
η

=  

PNScr:   Power rating of the spindle  
             motor [W] 
ηScr:     Efficiency of the spindle motor [-] 

PNAx∑   Sum of the power ratings of the  
             feed motors [W] 
ηAx:       Efficiency of the feed motors [-], 
             unless indicated otherwise ηAx=1 
FMratio:   Ratio of mean power to rated  
              power of the feed motors. 

Selection of power 
supply unit or 
examination of the 
compact inverter 

 

 NUDC PP ≤  

PDC:     DC-link power [W] 
PNU:     Rated power of the power supply 
            unit or the compact inverter [W] 
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Selection of the Braking Resistor 

The following topics are described: 

 Introduction 
 Mean Value of Braking Performance Example 
 BR 18 Braking Resistor Example 
 BR 10F Braking Resistor Example 
 BR 18 F Braking Resistor Example 

Introduction 

To select the appropriate braking resistor for your system, you will need 
to do some calculations.  Refer to Table 3-3, Calculation Data for 
Selecting Braking Resistor.   

• Calculation of braking power  

• Calculation of braking power with a specified alternation of load  

• Calculation of braking energy  

• Selection of the braking resistor according to: 

• Peak performance of the braking resistor   

• Reliable mean value of the braking power   

• Maximum braking energy of the braking resistor   
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Table 3-3, Calculation Data for Selecting Braking Resistor 

Parameter Formula Variable 

Braking power 
PBr 

 

60
***2 maxnM

P Br
Br

π
=  

MBr:     Braking moment [NM] 
nmax:   Maximum speed at which  
           braking occurs [rpm] 

Braking energy 
EBr 

 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛−⎟

⎠
⎞

⎜
⎝
⎛=

2
1

2
22

6060
***2

nn
JEBr π  

J:         Moment of inertia, including  
           the motor [kgm2] 
n2:      Desired speed of the brakes [rpm] 
n1:      Desired speed after braking  [rpm] 

Mean value of 
the braking 
power with a 
specified 
alternation of 
load   PM 

 

T
tPP BrM
1*=  

PBr:     Braking power [W] 
t1:       Load time [s] 
T:       Cycle duration [s] 

Selection of 
braking 
resistor 

 

max

max

EE
PP
PP

Br

MzulM

BR

≤
≤
≤

 

 

PBR:    Braking power [W] 
Pmax:  Peak performance of the braking  
          resistor [W] 
PMzul: Permissible mean value of the  
          braking performance according to  
          the diagram as a function of EBr [W]  
          (see example on page 3-11) 
Emax:  Maximum braking energy of the  
          braking resistor [WS] 
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Mean Value of Braking Performance Example 

See Figure 3-1, for an illustration of a braking system with load time t1 
and cycle duration T.      

PM is the mean value of the braking performance in this load alternation. 

Since tPE *=  , the enclosed areas must be of equal size: 

T
t

PPM
1

max *=       

MeanValue

 
Figure 3-1, Mean Value of Braking Performance Example 
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BR 18 Braking Resistor Example 

Permissible mean value of the braking performance PMzul as a function of 
the braking energy E.  Refer to Table 3-4 and Figure 3-2.    

Table 3-4, BR 18 - Data for Mean Value Braking Performance 
t1 T Pmax Emax 

0.37 s 5 s 27 kW 10 kWs 
0.7 s 10 s 27 kW 18.9 kWs 
1.1 s 20 s 27 kW 29.7 kWs 
1.5 s 50 s 27 kW 40.5 kWs 
2.4 s 120 s 27 kW 65 kWs 

 

BR18Energy
 

Figure 3-2, BR 18 - Braking Performance Function of Braking Energy 
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BR 10F Braking Resistor Example 

Permissible mean value of the braking performance PMzul as a function of 
the braking energy E.  Refer to Table 3-5 and Figure 3-3. 

Table 3-5, BR 10F - Data for Mean Value Braking Performance 

t1 T Pmax Emax 

0.37 s 5 s 27 kW 10 kWs 
0.6 s 10 s 27 kW 16.2 kWs 
0.9 s 20 s 27 kW 24.3 kWs 
1.3 s 50 s 27 kW 35.1 kWs 
1.8 s 120 s 27 kW 50 kWs 

 

BR10Energy
 

Figure 3-3, BR 10F - Braking Performance Function of Braking Energy 
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BR 18F Braking Resistor Example 

Permissible mean value of the braking performance PMzul as a function of 
the braking energy E.  Refer to Table 3-6 and Figure 3-4. 

Table 3-6, BR 18F - Data for Mean Value Braking Performance 

t1 T Pmax Emax 

0.37 s 5 s 49 kW 18 kWs 
0.7 s 10 s 49 kW 34.3 kWs 
1.1 s 20 s 49 kW 53.9 kWs 
1.5 s 50 s 49 kW 73.5 kWs 
2.4 s 120 s 49 kW 120 kWs 

 

BR18FEnergy
 

Figure 3-4, BR 18F - Braking Performance Function of Braking Energy 

Example: 

With the calculated braking energy EBr = 96 kWs, the permissible mean 
value of the braking performance PMzul = 1.6 kW, meaning PM ≤ 1.6 kW. 
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Section 4 - Mounting and Operating Conditions 
The following topics are described in this section:   

 General Information 
 Electromagnetic Compatibility 
 Leakage Current from the Inverter Housing to the Grounding 

Connection 
 Environmental Conditions 
 Installation Guidelines 
 Connection Overviews 

General Information 

The following topics are described:   

 Trained Personnel 
 Meaning of the Note Descriptions 
 General Safety Precautions 
 General Electrical Protective Measures 
 Intended Area of Application 
 Degree of Protection (IP Code) 
 Fault-Current Circuit Breaker 
 Overvoltage Protector 
 Cross Sections of the Power Cables 

 

WARNING: Before mounting the inverter and making electrical connections, 
consider:  local regulations concerning power installation, 
interference and noise immunity, environmental conditions, and 
mounting orientation of the unit (thermal considerations, 
accessibility, safety, and so forth). 

Trained Personnel 

In this document, “trained personnel” means persons who are familiar 
with the installation, mounting, commissioning, and operation of ANILAM 
inverter systems and motors.  Furthermore, electrical engineering work 
on the system may be carried out only by trained electrical engineering 
technicians or persons trained specifically for the respective application.   

Basically, persons who perform work on ANILAM inverter systems and 
motors must meet the following requirements: 

• They must have been trained or instructed regarding the standards 
for safety engineering. 

• They must be familiar with the use of appropriate safety equipment 
(gear, measuring systems). 

• They should be skilled in first aid practice. 



 Inverter Systems and Motors 
  P/N 627788-21 – Mounting and Operating Conditions 
 
 

 
 
4-2  All rights reserved.  Subject to change without notice. 
  25-January-08 

Meaning of the Note Descriptions 

The Note boxes have the following descriptions:   

Danger Failure to comply with this information could result in 
serious up to fatal injuries or in substantial material 
damage. 

Warning Failure to comply with this information could result in 
injuries and interruptions of operation up to material 
damage. 

Note Tips and important information about standards and 
regulations as well as for better understanding of the 
document. 

General Safety Precautions 

The inverter systems from ANILAM comply with the safety regulations for 
the electrical equipment of machines in accordance with EN 60204.   

Danger: 
●   During the operation of electrical equipment certain parts can 

inevitably be under power. 
●   Work on ANILAM inverter systems and motors may be 

performed only by trained personnel or personnel familiar with 
the equipment. 

●   The personnel must be familiar with the Inverter Systems and 
Motors for 6000i  and must keep the document well visible and 
easily accessible. 

●   The personnel must be familiar with the safety precautions and 
warning in the Inverter Systems and Motors for 6000i. 

●   The reliable and safe operation for ANILAM inverter systems 
requires proper transport as well as professional mounting, 
installation, and commissioning.  Furthermore, careful 
maintenance and professional servicing of the ANILAM 
components must be ensured. 

●   ANILAM warns that the motors operated by inverter systems 
may cause hazardous movements of the machine axes. 
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General Electrical Protective Measures 

Danger: 
●   With ANILAM inverter systems, the leakage current (current at 

the equipment grounding conductor) is sometimes higher than 
3.5 mA. 

●   The equipment grounding conductor must therefore have a 
cross section of at least 10 mm2 according to EN 50178. 

 

Warning:  ANILAM performs a voltage test according to EN 60204 
on the inverters.  If you want to perform this test on the entire 
system, you must disconnect the power connection of the ANILAM 
inverter system in order to prevent damage. 

Intended Area of Application 

WARNING: Availability of this product is limited according to IEC 61800-3.  This 
product can cause radio interferences in residential areas.  This 
would require the operator to ensure appropriate measures are 
taken. 
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Degree of Protection (IP Code) 

The IP Code number indicates the amount of protection afforded by the 
housing against penetration of solid foreign bodies and/or water.  The 
first digit of this two-digit number indicates the degree of protection 
afforded by the housing against penetration of solid foreign bodies.  The 
second number indicates the degree of protection against water.  For 
example, an IP code of 20 refers to a chassis that protects against (2) 
particles ≥ 12.5 mm (0.48 in), and provides no protection (0) from water 
intrusion.  Refer to Table 4-1 and Table 4-2.  

Table 4-1, IP Code Explanation 

First 
Number 

Protection against 
penetration of solid 
foreign bodies 

Second 
Number 

Protection against 
penetration of water 
with disruptive effect 

0 No protection 0 No protection 
1 ≥ 50.0 mm (2 in) 1 Perpendicular droplets 
2 ≥ 12.5 mm (0.48 in) 2 Droplets at 15° angle 
3 ≥ 2.5 mm (0.09 in) 3 Spraying water 
4 ≥ 1 mm (0.04 in) 4 Splashing water 
5 Dust protected 5 Flowing water 
6 Dustproof 6 Heavily flowing water 

7 Temporary submersion  
8 Continuous submersion 

 

Table 4-2, Inverter Component IP Ratings 

Component IP Rating 
SA Series inverter IP 20 
PS amplifier power supply IP 20 
PM amplifier power modules IP 20 
BR Series braking resistors IP 20 
CR commutating reactors IP 20 
LF line filter IP 20 
SM Series spindle motors IP 54 
AM Series axis motors IP 65 (shaft bore: IP 64) 
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Fault-Current Circuit Breaker 

For TT and IT networks, power supply companies require that the 
inverters be connected via fault-current circuit breakers or isolating 
transformers.  A type B fault-current circuit breaker (trigger threshold  
300 mA) with frequency weighting is to be used.  These are available up 
to the rated current IN = 63A.  This is enough for the compact inverters 
and modular amplifiers with PS 130 power supply units.  If the PS 145R 
power supply unit is used at full capacity, the 63 A of the fault-current 
circuit breaker is exceeded (65A); in this case, an isolation transformer 
must be used.  Refer to Figure 4-1.    

For TN networks, ANILAM recommends connecting the inverter/amplifier 
without the fault-current circuit breaker.  Ensure that the grounding 
conductor has a large enough cross section.  Refer to Table 4-3.  Refer 
to Figure 4-1.   

Table 4-3, Power Supply Isolation Transformer 

Power Supply Unit Rated Power Output 
of the Isolation 
Transformer 

Short-Circuit Voltage 

PS 145R SN ≥ 58.3 kVA UK ≤ 3 % 

 

NOTE:  Type A and type AC fault-current circuit breakers may not be 
used. 

 
Connection of Various Types of European Networks:  100 - 240 V AC networks

TN-S network                        TN-C network                    TT network                           IT network

L
N
PE

MINI
NL + _

L
PEN

MINI
NL + _

L
N

MINI
NL + _

L3
N
PE

MINI
NL + _

L2
L1

L3
PEN

MINI
NL + _

L2
L1

L3
N

MINI
NL + _

L2
L1

L3
PE

MINI
NL + _

L2
L1

EURONETS  
Figure 4-1, European Network Connections 
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Adjusting the Line Voltage by Means of a Transformer 

In case no line power with 400 VAC ± 10 % is available, an 
autotransformer may be used for adjusting the line voltage.  See  
Table 4-4. 

Table 4-4, Autotransformer Power Output 

Device Rated Power Output of the 
Autotransformer 

SA 301E**1, SA 411E**1 SN ≥ 15.0 Kva 
SA 301A, SA 311A, SA 411A SN ≥ 22.5 Kva 
SA 201A, SA 301C, SA 411C SN ≥ 33.0 Kva 
RA 201A, RA 301C, SA 411C, PS 122R SN ≥ 28.6 kVA 
PS 130 SN ≥ 45.0 kVA 
PS 145R SN ≥ 58.5 kVA 

**1     The inverters can be operated up to a line voltage of 480 VAC ± 10 %. 

Overvoltage Protector 

It may become necessary to insert an overvoltage protector in the supply 
voltage path (preferable in front of the line filter) in order to protect the 
inverters against overvoltage from the power line and against the 
resulting overvoltage.  For information about the connection, see 
“Connection Overviews.”    

ANILAM recommends using an overvoltage protector which limits the 
voltage peaks from the power line to 2500 V. 

Modules such as FLT-CP-3C-350 from the company Phoenix Contact, 
are available for this purpose. 

NOTE: If a machine is required to comply with UL requirements, an 
overvoltage protector (such as mentioned above) must be 
inserted. 
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Cross Sections of the Power Cables 

IEC 204-1 is valid for the dimensions of leads and cables. 

A permissible current load value lZ is assigned to each cable cross 
section.  This value must be corrected with two factors: 

• Correction factor C1 for increased ambient air temperature 

• C1 = 0.91 for +45 °C (113 °F) 
• C1 = 0.81 for +50 °C (122 °F) 
• C1 = 0.71 for +55 °C (133 °F) 

• Correction factor C2 = 1.13 for insulation material with increased 
operating temperature. 

The following tables are valid for: 

• An ambient air temperature of +40° C (104 °F) 
• An operational temperature of +90 °C (194 °F)  (only H07 V2-K and 

Lapp Őlflex-Servo-FD 795 P single conductors) 
• Installation type B1 

Conductor in the installation armor and installation channels to be 
opened. 

• Installation type B2 
Cables and leads in the installation armor and installation channels 
to be opened. 

• Installation type C and E 
Cables and leads on walls and on open cable racks. 



 Inverter Systems and Motors 
  P/N 627788-21 – Mounting and Operating Conditions 
 
 

 
 
4-8  All rights reserved.  Subject to change without notice. 
  25-January-08 

Refer to Table 4-5 and Table 4-6.   

Table 4-5, Cable Cross Section Current Load Specifications Installation Type B1 
Cable Cross 
Section 

Permissible Current Load with Installation 
Type B1 

Permissible Current 
Load with Installation 
Type B2 

 Single Conductor 
Standard PVC 

Single Conductor 
H07 V2-K 

Cable 
Lapp Őlfex-Servo-FD 
795 P 

1.0 mm2 10.4 A 11.7 A 10.8 A 
1.5 mm2  13.5 A 15.2 A 13.8 A 
2.5 mm2 18.3 A 20.6 A 18.6 A 
4.0 mm2  25.0 A 28.2 A 26.0 A 
6.0 mm2  32.0 A 36.1 A 32.8 A 
10.0 mm2  44.0 A 49.7 A 45.2 A 
16.0 mm2  60.0 A 67.8 A 59.9 A 
25.0 mm2  77.0 A 87.0 A 75.7 A 
35.0 mm2  97.0 A 109.6 A 93.8 A 

 

Table 4-6, Cable Cross Section Current Load Specifications Installation Type C 
and E 

Cable Cross  Permissible Current Load with Installation Type C and E 
Section Single Conductor 

Standard PVC 
Single Conductor 
H07 V2-K 

Cable 
Lapp Őlfex-Servo-FD 
795 P 

35.0 mm2  104.0 A 117.5 A 117.5 A 
50.0 mm2  123.0 A 139.0 A 139.0 A 
70.0 mm2  155.0 A 175.1 A 175.1 A 
95.0 mm2  192.0 A 217.0 A 217.0 A 
120.0 mm2 221.0 A 249.7 A 249.7 A 

Cable bundling is not taken into account in the tables.  Consult IEC 204-1. 

Example: 
H07 V2-K single conductor with a cross section of 16 mm2 and 
installation type B2 at an ambient temperature of + 50 °C (122 °F): 

Permissible current load at 40 °C (according to table):  67.8 A 
Correction factor for ambient temperature of + 50 °C (122 °F):  0.82 

Permissible current load (+ 50 °C) = (C1) x (permissible current load 
[+40 °C (104 °F)]) 
Permissible current load (+ 50 °C) = (0.82) x (67.8 A) = 55.6 A 
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Electromagnetic Compatibility 

The following topics are described:   

 Valid Regulations 
 Likely Sources of Interference 
 Power Supply Stability Requirements 
 CE Marking 
 Interference and Noise Immunity 
 Noise Immunity 
 Protective Measures 

Valid Regulations 

The inverter systems and motors comply with the following standards 
based on European Community Electromagnetic Compatibility (EMC) 
directive No. 89/336/EWG:   

• Power line disturbance and radio interference suppression Class A 
according to EN 55022 

• Power line disturbance and radio interference suppression Class A 
according to EN 55011 

• Radio interference and immunity to interference according to  
EN 61800-3 

The inverter systems and motors are intended for operation in 
industrially zoned areas. 

Protect your equipment from interference by observing the following 
rules and recommendations. 

Likely Sources of Interference 

Interference is mainly produced by capacitive and inductive coupling 
from electrical conductors or from device inputs/outputs such as:   

• Strong magnetic fields from transformers or electric motors 
• Relays, contactors, and solenoid valves 
• High-frequency equipment, pulse equipment, and stray magnetic 

fields from switch-mode power supplies 
• Power lines and leads to the above equipment 
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Power Supply Stability Requirements 

Since the regenerative power supply units from ANILAM use sine 
commutation, there is no interference in the frequency range up to 2.5 
kHz.  This results in the following recommended values fore the required 
power supply stability.  Refer to Table 4-7.   

Table 4-7, Power Supply Stability Requirement 

Regenerative Power 
Supply Unit 

Minimum Short-Circuit 
Current**1 

Minimum Short-
Circuit Power 

PS 122R ISC = 50 * IN = 1600 A SK = 1.10 MVA 
PS 145R ISC = 50 * IN = 3300 A SK = 2.15 MVA 

**1     This value applies only in conjunction with ANILAM three-phase  
capacitors. 

CE Marking 

Machine tool builders, system, and plant constructors are responsible for 
EMC compliance.  Systems, machines, and complete drives with 
frequency inverters must therefore bear the CE mark.  The ANILAM 
components all bear the CE mark.   

Interference and Noise Immunity 

The fast switching processes and high coupling capacitance of variable-
speed three-phase motors with frequency inverters result in substantial 
interference to ground.  This interference is not only spread along the 
lines, but is also radiated and must therefore be suppressed by taking 
adequate measures.   

The following topics are described:   

 Conducted Interference 
 Radiated Interference 

Conducted Interference 

Conducted interference includes both high-frequency interference from 
the PWM (pulse width modulation) operation of the inverter system and 
power line disturbance due to non-sinusoidal current drain (not with 
ANILAM inverter systems) from the power line (for example, through 
commutation notches in the power rectifier).  This type of interference is 
spread mainly through the power line.  Appropriate protective measures 
must therefore be taken.  See “Protective Measures.”   
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Radiated Interference 

Radiated interference is high-frequency interference spreading in the 
form of electromagnetic waves.  They are primarily radiated from the 
motor cable, but also from the inverter housing as well as from the motor 
itself.  These waves are taken up by electric leads and their connecting 
leads and then fed back into the power line as interference current.  
Appropriate protective measures must therefore be taken.  See 
“Protective Measures.”   

Noise Immunity 

External electromagnetic influences must not affect the functioning and 
operational reliability of the inverter systems.  These also include 
conducted interference that affects the power input and radiated 
interference that may be caused by the inverter itself (self-induced 
interference).  Appropriate protective measures must therefore be taken.  
See “Protective Measures.”   

Protective Measures 

The following topics are described:   

 General 
 Compact Inverters (Modular Amplifiers):  SA 301E, SA 411E,  

SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C 
 Regenerative Inverter Systems:  RA 201A, RA 301C, RA 411C 
 Motors 

General 

• Keep a minimum distance of 20 cm (8 in) from the CNC chassis and 
its leads to interfering equipment.  

• A minimum distance of 10 cm (4 in) from the CNC chassis and its 
leads to cables that carry interfering signals.  For cables in metallic 
ducting, adequate decoupling can be achieved by using a grounded 
separation shield.  

• Shielding according to IEC 742 and EN 50 178.  

• Use potential compensating lines with a minimum cross section of  
10 mm2. 

• Use genuine ANILAM cables, connectors, and couplings. 

• Use ANILAM covers for the ribbon cables between the inverter units 
in modular inverter systems. 
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Compact Inverters (Modular Amplifiers):  SA 301E, SA 411E, SA 301A, SA 311A, 
SA 411A, SA 201A, SA 301C, SA 411C 

• Integration of toroidal cores in the motor leads (X80 to X84).  

• Integration of one toroidal core in the voltage supply lead (X31). 

These measures serve to suppress conducted interference (power line 
disturbance according the EN 55011 / 55022 Class A).  The toroidal 
cores are included in the items supplied with the compact inverters. 

Regenerative Inverter Systems:  RA 201A, RA 301C, RA 411C 

• A suitable ANILAM commutating reactor must be used.   

• A LF line filter from ANILAM must be used. 

• We recommend that you use an ANILAM three-phase capacitor to 
ensure additional interference suppression if you are using a line 
filter.  

NOTE: High-frequency disturbances in the power line may occur with 
other commutating reactors or line filters. 

Motors 

• If the described EMC protective measures are taken, the ANILAM 
motors can be operated with cable lengths up to 15 m. (49.2 ft.)  If 
greater cable lengths are required, additional measures for 
interference suppression must be taken.    

• The shield of the line for the holding brake is to be kept as close as 
possible (< 30 mm [1.18 in.]) to ground.  The best solution is t fasten 
the shield with a metal clamp directly onto the sheet metal housing of 
the electrical cabinet. 
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Leakage Current from the Inverter Housing to the Grounding Connection 

ANILAM inverters are electronic equipment with a leakage current 
greater than 3.5 mA (from the housing to the ground).  Therefore, a 
sticker with the following warning is on all inverter components.  See 
Figure 4-2.   

Ableitstrom> 3,5 mA 
Potentialausgleich anschließen! 
 
Leakage current > 3.5 mA 
Connect potential equalization! 

 
Figure 4-2, Leakage Current Warning Label 

 

Danger:  Since humans must not be subjected to leakage currents 
greater than 3.5 mA, the following must be ensured according to EN 
50 178 (protective low voltage): 
●    Power connection with clamping: 

The cable for the grounding connection must have a line cross 
section greater than half that of a line conductor, but at least  
(≥) ∅ 10 mm². 

●    Power connection with connector: 
A second grounding conductor with a line cross section greater 
than half that of a line conductor, but a t least (≥) ∅ 10 mm², 
along with the grounding conductor of the connector, must be 
firmly grounded. 

 

This means that, in both cases, a clamped grounding connection must 
be installed. 

If more than one piece of equipment is connected to the same grounding 
connection, the leakage currents add up.  Therefore, the installer must 
ensure that the grounding connection is of sufficient low-impedance. 

NOTE:  ANILAM recommends placing a sign on the outside of the 
electrical cabinet with a warning and a connection 
recommendation for the grounding conductor. 
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Environmental Conditions 

The following topics are described:   

 Heat Generation and Cooling 
 Air Humidity 
 Mechanical Vibration 
 Contamination 

Heat Generation and Cooling 

WARNING: The permissible ambient operating temperature for the SA Series 
inverter is between 0 °C and 40 °C (32 °F to 104 °F).  Operation at 
temperatures outside these parameters will impair the operating 
safety. 

 

The following measures can ensure adequate heat removal:  

• Provide sufficient space for air circulation.  

• An integrated ventilation system must remove the warm air and 
introduce cooling air, while ensuring that the permissible degree of 
contamination of the cooling air is not exceeded.  See 
“Contamination.”  If this is not possible, a heat exchanger must be 
provided to avoid failures.  ANILAM recommends that these units 
(with separate internal and external cooling circuit) always be 
installed for reasons of operational safety. 

• Exit air from cooling systems of other devices must not be introduced 
into the unit.  Install a fan to extract warm air.  Do not allow pre-
warmed air to be blown into the unit. 

• The warm air should flow over surfaces that have good thermal 
conductivity to the external surroundings (for example, sheet metal, 
which enables heat dissipation). 

• Where the chassis is a closed steel housing without assisted cooling, 
the formula for heat conduction is 3 W/m2 of surface per °C air 
temperature difference between inside and outside. 

• Use of a cooler. 

Air Humidity 

Permissible air humidity:   

• Maximum 75 % in continuous operation 

• Maximum 95% for not more than 30 days a year (equally distributed) 

NOTE: To avoid condensation on the circuit boards, leave units 
powered on in humid environments. 
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Mechanical Vibration 

Permissible vibration:  ± 0.075 mm, 10 to 41 Hz 
  5 m/s2, 41 Hz to 500 Hz 

Permissible shock:       50 m/c2, 11 ms   

Contamination 

ENJ 50 178 permits contamination level 2.  If this standard cannot be 
adhered to, be sure to use a heat exchanger in order to avoid failures.  
For reasons of operating safety, ANILAM in principle recommends 
installing the modules with a separate internal and external cooling 
circuit.   

WARNING: 
ANILAM cannot assume responsibility for inverter failures caused 
by impermissible contamination. 
A conducting layer might form on the live components of the 
inverter from the following: 

• Deposition of dust from the ambient air 

• Precipitation of chemical particles contained in the air 

• Natural formation of dew after the machine has been switched 
off 

This conducting layer may cause flashovers of DC-link voltage that 
might damage the unit. 
The so-called “protection by electrical separation” of:   

• Line voltage 

• DC-link voltages 

• “Exposed” voltages, 
which are required for safety reasons, are not guaranteed any 
longer. 
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Installation Guidelines 

The following topics are described:   

 Minimum Clearances for BR 10F and BR 18F Braking Resistors 
 Installation Guidelines for BR 18 Braking Resistor 
 Minimum Clearances for BR 18 Braking Resistor 
 Minimum Clearances for SA Series Inverter 

 

WARNING: When mounting the braking resistors and inverter, observe proper 
minimum clearance, space requirements, and length of connecting 
cable. 
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Minimum Clearances for BR 10F and BR 18F Braking Resistors 

WARNING: Because of their high heat generation, these braking resistors must 
be mounted outside the CNC cabinet in a vertical position (with the 
fan at the bottom).  Position braking resistors in a way that 
prevents mechanical damage from splashing water (coolant) and 
injury due to accidental human contact with hot surfaces.   

 

Refer to Figure 4-3.   

BR10F18FMin

 

Figure 4-3, BR 10F and BR 18F - Minimum Clearance 
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Installation Guidelines for BR 18 Braking Resistor 

WARNING: Because of their high heat generation, the BR 18 braking resistor 
must be mounted outside the CNC cabinet, either vertically 
(connections at bottom) or horizontally (connections at rear). 

 

Refer to Figure 4-4.   

BR18Install

 

Figure 4-4, BR 18 – Correct Installation 

The braking resistor may not be positioned so that the connections face 
upwards, since the heat produced rises.  Refer to Figure 4-5. 

BR18Incorrect

 

Figure 4-5, BR 18 - Incorrect Installation 
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Minimum Clearances for BR 18 Braking Resistor 

WARNING: Because of their high heat generation, the BR 18 braking resistor 
must be mounted outside the CNC cabinet, either vertically 
(connections at bottom) or horizontally (connections at rear). 

 

Refer to Figure 4-6.   

BR18Min

Free space for air
 circulation.

Temperatures of greater than
150° C (302° F) are possible.
Do not mount near any
temperature sensitive
components.  

Figure 4-6, BR 18 - Minimum Clearances 
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Minimum Clearances for the SA Series Inverter 
 

Refer to Figure 4-7.   

SAINVERTERMin  
Figure 4-7, SA Series Inverter - Minimum Clearances 
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Connection Overviews 

The following topics are described:   

 Power Connection of Regenerative Inverter Systems 
 Power Connection of Non-Regenerative Inverter Systems 
 Arranging the Inverter Modules 
 Arranging Additional Modules 

Power Connection of Regenerative Inverter Systems 

See Figure 4-8.   

This illustration will be available in the future

 
Figure 4-8, Power Connection of Regenerative Inverter Systems 

Standard 

A line filter and commutating reactor are required for connecting 
regenerative inverter systems.  The use of ht three-phase capacitor for 
additional mains interference suppression is recommended. 

If you are using a PS 120A as an additional 5 V power supply, you must 
connect it through an isolating transformer via separate fuses.  For 
connecting the PS 120A, see “Section 6, Connecting the PS 120A Power 
Supply Unit.”   

UL Certification 

In addition to the above mentioned components, an overvoltage 
protector is required for compliance with UL requirements.  See 
“Overvoltage Protector.”   
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Power Connection of Non-Regenerative Inverter Systems 

See Figure 4-9.   

This illustration will be available in the future

 
Figure 4-9, Power Connection of Non-Regenerative Inverter Systems 

Standard 

A toroidal cores included in the items supplied must be mounted when 
connecting non-regenerative inverter systems.  The procedure for 
mounting the toroidal cores is described in “Section 5, Mounting the 
Toroidal Cores.” 

If you are using a PS 120A as an additional 5 V power supply, you must 
connect it through an isolating transformer via separate fuses.  For 
connecting the PS 120A, see “Section 6, Connecting the PS 120A Power 
Supply Unit.”   

UL Certification 

In addition to the above mentioned components, an overvoltage 
protector is required for compliance with UL requirements.  See 
“Overvoltage Protector.”   
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Arranging the Inverter Modules 

The following topics are described:   

 Arrangement with the DLF 120 
 Arrangement with the DLF 130 
 Additional Inductance 
 Voltage Protection Module 

 

The following connection overview illustrates the combination of different 
types of drives in an inverter system.  The arrangement of the inverter 
modules also depends on the combination used. 

The following guidelines should be observed: 

• The inverter modules for the most powerful motors (e.g., spindle,  
axis 1, axis 2, etc.) must be placed next to the right of the power 
supply module. 

• If you want to connect motors requiring a DC-link filter (linear motors, 
torque motors, special synchronous spindle motors), primarily ensure 
that the PLF DC-link filter’s maximum permissible load is not 
exceeded.  The DC-link filter is inserted next to the left of the 
inverters in the DC-link and connected. 

Depending on the application, there are the following possibilities: 

 Arrangement with the DLF 120 
 Arrangement with the DLF 130 
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Arrangement with the DLF 120 

In this application, a PLF 120 was inserted after the high-performance 
modules for the spindles in order to connect two direct drives.  See 
Figure 4-10.   

This illustration will be available in the future

 
Figure 4-10, Arrangement with the DLF 120 
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Arrangement with the DLF 130 

In this application, a PLF 130 was placed next to the power supply 
module, because a high-performance synchronous spindle motor 
requiring a DC-link filter was used.  In this application, the total system 
power must not exceed the maximum permissible power the PLF 130.  
See Figure 4-11.   

This illustration will be available in the future

 
Figure 4-11, Arrangement with the DLF 130 

Additional Inductance 

Motors 

• Whose self-inductance is insufficient for operation require additional 
inductance (e.g., series reactors) to ensure proper servo control.  
The formulas and values required for calculating the additional 
inductance can be found in the 6000i CNC Technical Manual, P/N 
627787-21.   

• With cable lengths over 49.2 ft. (15 m.) may require additional 
inductance for noise suppression. 

Voltage Protection Module 

For information on the VPM 163 voltage protection module, see  
“Section 2, VPM 163 – Voltage Protection Module.”    
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Arranging Additional Modules 

Increased power demand in modular regenerative inverter systems may 
make it necessary to use two power supply modules.  In this case, an 
Adapter Module, P/N 647705-01 is required for connecting the supply 
bus of the power supply modules to the control.  See Figure 4-12.   

Details for connecting the adapter module and two power supply units 
are in “Section 6, Connecting the Adapter Module.” 

This illustration will be available in the future

 
Figure 4-12, Arranging Additional Modules 

 

 

 



Inverter Systems and Motors  
P/N 627788-21 - Installing Inverter Systems 
 
 

 
 
All rights reserved.  Subject to change without notice. 5-1 
25-January-08 

Section 5 - Installing Amplifier Systems 
The following topics are described in this section: 

 Connection Overview 
 Mounting and Connecting the Amplifier 
 Connecting the SA 301E, SA 411E Amplifier 
 Connecting the SA 301A, SA 311A, Sa 411A, SA 201A, SA 301C,  

SA 411C, or RA 201A, RA 301C, RA 411C Amplifiers 
 Connecting the PS 120A Power Supply Unit 
 Connecting the BR 9 Braking Resistor Module 
 Physical Dimensions 

Connection Overview 
Refer to Figure 5-1. 

 
Figure 5-1, Series 6000 CNC, SA Series Amplifier and  
 PM 107 Power Module 

DANGER: Do not connect or disconnect any elements while the unit is 
powered up. 
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The following components and connections are illustrated: 

 SA 311E/SA 411E 
 Description of LEDs on the SA 311E/SA 411E Amplifiers 
 SA 301A 
 SA 311A 
 SA 411A 
 SA 201A 
 SA 301C 
 SA 411C 
 Description of LEDs on the Amplifiers:  SA 301A, SA 311A,  

SA 411A, SA 201A, SA 301C, SA 411C 
 RA 201A 
 RA 301C 
 RA 411C 
 Description of LEDs on the Amplifiers:  RA 201A, RA 301C,  

RA 411C 
 PS 120A Power Supply Unit 
 BR 9 Braking Resistor Module 
 BR 18 Braking Resistor 
 BR 10F and BR 18F Braking Resistors 
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  SA 301E/SA 411E 
Refer to Figure 5-2.        

SAEConnect  

Figure 5-2, SA 301E/SA 411E 
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  Description of LEDs on the SA 301E/SA 411E Amplifiers 
LEDs on the front panel of the amplifier (a.k.a. compact inverter) indicate 
functional control, with the following meaning.  Refer to Table 5-1.   

Table 5-1, LED Designations for SA 301E/SA 401E Amplifiers 

LED Indicator Signal 
Direction 

Signal 

NC RESET Reset signal from CNC to SA CNC → SA RES.LE 

PWR FAIL 
(Power Fail) 

UZ too low, UZ < 410 V (for example, 
caused by the failure of a phase under 
load, power < 290 V) 

SA → CNC PF.PS 

PWR RES 
(Power Reset) 

Reset signal from SA to CNC SA → CNC RES.PS 

READY Amplifier ready SA → CNC RDY 
TEMP >> Temperature of heat sink too high  

(>100 °C (212 °F)) 
SA → CNC ERR.TEMP 

UDC LINK >> Uz too high. (> approximately 800 V); 
power modules are switched off. 

SA → CNC ERR.UZ.GR 

UDC LINK ON Main contactor on – – 
X71 SP. 
(Spindle) 

Safety relay for spindle on – – 

X72 AXES Safety relay for axes on – – 
X 8x SH1 (Red) 
 
 
 
    RDY (Green) 

Safe stop 1; no enable from control 
(main contactor not active, DSP error, 
PLC error with Emergency Stop, 
hardware or software error of CNC) 
Axis/Spindle enabled 

CNC → SA 
 
 
 
SA → CNC 

SH1B 
 
 
 
RDY 

X 8x SH2 Safe stop 2; no drive enable from 
control   (for example, by the PLC, 
active via external signal or SH1) 

CNC → SA SH2 
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SA 301A 
Refer to Figure 5-3.    

Sliding switch:

SA311AConnect

V

 

Figure 5-3, SA 301A 
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  SA 311A 
Refer to Figure 5-4.     

Sliding switch:

SA311AConnect

V

 

Figure 5-4, SA 311A 
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  SA 411A 
Refer to Figure 5-5.       

Sliding switch:

SA411AConnect

V

 
Figure 5-5, SA 411A 
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  SA 201A  
Refer to Figure 5-6.     

Sliding switch:

SA201AConnect

 
Figure 5-6, SA 201A 
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  SA 301C 
Refer to Figure 5-7.  

Sliding switch:

SA301CConnect

 
Figure 5-7, SA 301C
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  SA 411C 
Refer to Figure 5-8.   

Sliding switch:

SA411CConnect

X344     24 V supply for motor holding brake
X392     Motor holding brake (X110, X114)
X393     Motor holding brake (X111 to X113)

 
Figure 5-8, SA 411C
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  Description of LEDs on the Amplifiers:  SA 301A, SA 311A, SA 411A, SA 201A,  
SA 301C, SA 411C 

Light Emitting Diodes (LEDs) on the front panel of the amplifier indicate 
functional control, with the following meaning.  Refer to Table 5-2.   

Table 5-2, LED Designations for Amplifiers:  SA 301A, SA 311A, SA 411A, SA 201A,  
SA 301C, SA 411C 

LED Indicator Signal 
Direction 

Signal 

NC RESET Reset signal from the CNC to the SA CNC → SA RES.LE 
POWER FAIL UZ too low, UZ < 410 V (for example, 

caused by the failure of a phase under 
load, power < 290 V) 

SA → CNC PF.PS 

POWER RESET Reset signal from SA to CNC SA → CNC RES.PS 
PULSE 
RELEASE 
AXES 

Safety relay for axes on – – 

PULSE 
RELEASE 
SPINDLE 

Safety relay for spindle on – – 

READY Amplifier ready SA → CNC RDY 
TEMP >> 
(left) 

Heat sink temperature too high for  
axis 4 and spindle (>100 °C (212 °F)) 

SA → CNC ERR 

TEMP >> 
(right) 

Heat sink temperature too high for  
axis 1 to axis 3 (>100 °C (212 °F)) 

SA → CNC ERR 

UDC LINK >> Uz too high. (> approximately 800 V); 
power modules are switched off. 

SA → CNC ERR.UZ.GR 

UDC LINK ON Main contactor on – – 
X11× READY Amplifier ready SA → CNC RDY 

X11× SH1 DSP error, PLC error with  
Emergency Stop, CNC hardware or 
software error 

CNC → SA SH1B 

X11× SH2 No drive enabled (for example, by the 
PLC, active via external signal or SH1) 

CNC → SA SH2 
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  RA 201A 
Refer to Figure 5-9.   

Sliding switch:

S.
Nr.

Id.
Nr.

MADE IN
GERMANY

RA201AConnect  
Figure 5-9, RA 201A 
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  RA 301C 
Refer to Figure 5-10.   

Sliding switch:

S.
Nr.

Id.
Nr.

MADE IN
GERMANY

RA301CConnect  
Figure 5-10, RA 301C
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  RA 411C 
Refer to Figure 5-11.   

Sliding switch:

S.
Nr.

Id.
Nr.

MADE IN
GERMANY

RA411CConnect  
Figure 5-11, RA 411C 
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  Description of LEDs on the Amplifiers:  RA 201A, RA 301C, RA 411C 
Light Emitting Diodes (LEDs) on the front panel of the amplifier indicate 
functional control, with the following meaning.  Refer to Table 5-3.   

Table 5-3, LED Designations for Amplifiers:  RA 201A, RA 301C, RA 411C 

LED Indicator Signal 
Direction 

Signal 

AC FAIL Phase missing RA → CNC PF.PS.AC 
AXES Safety relay for axes on – – 

IDC LINK >> IZ > 52 A, 
warning signal to control at 58 A 

RA → CNC ERR.IZ.GR 

ILEAK >>    

NC RESET Reset signal from the CNC to the RA CNC → RA RES.LE 
POWER FAIL UZ too low, UZ < 410 V (for example, 

caused by the failure of a phase under 
load, power < 290 V) 

RA → CNC PF.PS 

POWER RESET Reset signal from RA to CNC RA → CNC RES.PS 
READY UV Amplifier ready RA → CNC RDY 
SPINDLE Safety relay for spindle on – – 

TEMP >> 
(left) 

Heat sink temperature too high for  
axis 4 and spindle (>100 °C (212 °F)) 

RA → CNC ERR 

TEMP >> 
(right) 

Heat sink temperature too high for  
axis 1 to axis 3 (>100 °C (212 °F)) 

RA → CNC ERR 

UDC LINK >> Uz too high. (> approximately 800 V); 
power modules are switched off. 

RA → CNC ERR.UZ.GR 

UDC LINK ON Main contactor on – – 
X11× READY Amplifier ready RA → CNC RDY 

X11× SH1 DSP error, PLC error with  
Emergency Stop, CNC hardware or 
software error 

CNC → RA SH1B 

X11× SH2 No drive enabled (for example, by the 
PLC, active via external signal or SH1) 

CNC → RA SH2 
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  PS 120A Power Supply Unit 
Refer to Figure 5-12.   

This illustration will be available in the future

 

Figure 5-12, PS 120A Power Supply Unit 
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  BR 9 Braking Resistor Module 
Refer to Figure 5-13.   

Unit busX79

TEMP >>

X79

Warning signal for excessive
TEMP. >>

temperature of braking resistor

BR9Connect  

Figure 5-13, BR 9 Braking Resistor 
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  BR 18 Braking Resistor 
Refer to Figure 5-14.   

BR18Connect

RB1, RB2  -  Compact Inverter SA XXXX

T1, T2         - Temperature switch

RB1 RB2
T1 T2

 

Figure 5-14, BR 18 Connections 
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  BR 10F and BR 18F Braking Resistors 
Refer to Figure 5-15.   

X1     Compact inverter SA XXXX
X2     Supply voltage for the fan of the braking resistor
X3     Temperature switch

BR10F18FConnect

 

Figure 5-15, BR 10F and BR 18F Braking Resistors 
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Mounting and Connecting the Amplifier 
The following products are illustrated: 

 Arranging the Components 
 Connecting the Components 
 Direct Drives 
 Module Covers 
 Additional Power Supply 
 Mounting the Amplifier 
 Conducted Interference 
 Mounting the Toroidal Cores 

  Arranging the Components 
The amplifier is arranged next to the CNC at its left.  Refer to  
Figure 5-16.   

If the BR 9 braking resistor module is used together with the SA Series 
regenerative amplifier, the braking resistor is arranged between the 
weakest power module and the control. 
 
SA Series Amplifiers (all)
(SA 301A, SA 311A, 
SA 411A, SA 201A, 
SA 301C, SA 411C, 
and 
SA 301E, SA 411E) 
 
RA Series Amplifiers 
(RA 201A, RA 301C, 
RA 411C) 
 
 

Optional 
BR 9 

Optional 
PS 120A 

CNC 

Figure 5-16, Configuration of Amplifier, Braking Resistor, Power 
Supply, and CNC 
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Additional PMD 107 power module can be connected to SA Series 
Amplifier (SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C) 
and RA Series Amplifier (RA 201A, RA 301C, RA 411C).  It must be 
placed between the CNC or BR 9 and the amplifier.  Refer to  
Figure 5-17.   
 

SA Series Amplifiers 
(SA 301A, SA 311A, 
SA 411A, SA 201A, 
SA 301C, SA 411C) 
 
RA Series Amplifiers 
(RA 201A, RA 301C, 
RA 411C) 
 
 

Optional 
With linear drive, 
DLF 1x0 DC-Link 
Filter to  
RA Series Amplifiers
(RA 201A, RA 301C,
RA 411C) 
 

Optional 
PMD 107 

Optional 
BR 9 

Optional 
PS 120A 

CNC 

Figure 5-17, Configuration of Amplifier, Power Module, Braking Resistor, Power Supply, 
and CNC 

  Connecting the Components 
The SA Series or RA Series amplifiers supply power to the control via the 
50-line ribbon cable.   

The control transmits the PWM signals for the axes and spindle(s) to the 
SA Series or RA Series amplifiers via 20-line ribbon cables. 

UZ DC-link power is supplied to the additional PMD 107 power module 
from the SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 311C,  
SA 411C, or RA Series amplifier via a conductor bar, which is screwed to 
the power module and the amplifier.  A second power conductor 
establishes the ground connection between the SA 301A, SA 311A, SA 
411A, SA 201A, SA 301C, SA 311C, SA 411C, or RA Series amplifier 
and the PMD 107.  The power bars are supplied as accessories with the 
power module. 

A 40-line ribbon cable connects the SA 301A, SA 311A, SA 411A, SA 
201A, SA 301C, SA 311C, SA 411C, or RA Series amplifier with the PMD 
107 power module, forming the unit bus. 

  Direct Drives 
Direct drives (linear motors, torque motors) used in conjunction with 
regenerative inverter systems require a DLF 1x0 DC-link filter, which is 
mounted to the left of the direct drives’ power modules.  The DC-link 
current is then led through this filter.   
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  Module Covers 
With the SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 311C,  
SA 411C, and RA Series amplifier, the ribbon cables must be covered to 
protect them against interference.   

The covers for the CNC and the SA Series amplifier are included with 
each as accessories. 

The cover for an optional PMD 107 power module must be ordered 
separately. 

  Additional Power Supply 
If several encoders with a high current consumption (e.g., encoders with 
EnDat interface) are connected, an additional power supply source used 
in conjunction with the amplifier or a power supply unit might become 
necessary.  The additional PS 120A power supply unit can be used for 
this purpose.  It is mounted next to the CNC at its left.   

The power supply unit is connected to the DC-link voltage via the 
conductor bar of the previous left module.  The upper conductor bar also 
establishes the ground connection of the DE-link. 

The 50-line ribbon cable of the amplifier / power supply unit for 
transmitting the status signals is connected to X69 of the PS 120A.  The 
free ribbon cable of the PS 120A is connected to X69 of the CNC. 

The 5 V power supply (X74) of the PS 120A is connected to the terminals 
on the CNC (X74) by means of the wires included in the PS 120A items 
supplied. 
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Mounting the Amplifier 
Refer to Figure 5-18 and Figure 5-19, Mounting the SA 301A, SA 311A, 
SA 411A, SA 201A, SA 301C, SA 311C, SA 411C, or RA 201A,  
RA 301C, RA 411C Amplifier.     

Amplifier:
SA 301E or SA 411E

CNC

PWM

Power supply MOUNTSAE
 

Figure 5-18, Mounting the SA 301E, SA 411E Amplifier 

Warning:  All electrical screw connections must be tightened after installation is 
complete (tightening torque 3.5 Nm [30.8 in-lb]). 
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Power supply

Covers

Conductor bar Unit bus

PWM

CNC

PM 107

Amplifier:  SA 301A, SA 311A, SA 411A,
                    SA 201A, SA 301C, SA 411C, or
                    RA 201A, RA 301C, RA 411C

MOUNT SA-RA  

Figure 5-19, Mounting the SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 311C,  
SA 411C, or RA 201A, RA 301C, RA 411C Amplifier 

Warning:  All electrical screw connections must be tightened after installation is 
complete (tightening torque 3.5 Nm [30.8 in-lb]). 

    

  Conducted Interference 
To suppress occurrence of conducted interference, toroidal cores must be 
mounted in the motor leads (X80 to X84), in the voltage supply lead 
(X31), and in the lead to the braking resistor (only for SA 301A, SA 311A, 
and SA 411A.  See “Mounting the Toroidal Cores.”   

No toroidal cores are necessary for the RA 201A, RA 301C, RA 411C. 
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  Mounting the Toroidal Cores 
To suppress occurrence of conductive interference, toroidal cores must 
be mounted in the motor leads in the motor leads (X80 to X84) and in the 
voltage supply lead (X31).  Refer to Figure 5-20 and Figure 5-21, SA 
301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C Toroidal Core 
Configuration.   

 
TCORESAE

 

Figure 5-20, SA 301E, SA 411E Toroidal Core Configuration 
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TCORESA  

Figure 5-21, SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C Toroidal Core 
Configuration 
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Connecting the SA 301E, SA 411E Amplifier 
 

DANGER: Danger of electrical shock. 
Only ANILAM service engineers may open the amplifiers. 
Do not engage or disengage any terminals while they are under power. 

 

The following topics are described:   

 SA 301E, SA 411E Power Supplies 
 SA 301E, SA 411E Motor Connections 
 SA 301E, SA 411E Motor Holding Brakes 
 SA 301E, SA 411E Main Contactor and Safety Relay 
 SA 301E, SA 411E PWM Connection to CNC 
 SA 301E, SA 411E CNC Supply Voltage and Control Signals 

   

  SA 301E, SA 411E Power Supplies 

NOTE: EN 50 178 requires a non-detachable connection to the line 
power supply. 

 If the power supply is other than 400 V, an autotransformer is 
required.  It must comply at least with the connection 
specifications of the subsequent amplifier. 
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SA 301E, SA 411E: 
X31:  Power Supply 

With a power supply of 400 V, the amplifier voltage Uz is 565 VDC, and 
with a power supply of 480 V it is 678 VDC.  Refer to Table 5-4.   

Table 5-4, SA 301E, SA 411E:  X31:  Power Supply Connections 

Terminals SA 301E, SA 411E 
Operation with 400 VAC 
L1 
L2 
L3 

400 VAC ± 10 % 
50 Hz to 60 Hz 

 Cable / single conductor (HT wire):  6 mm2  
Single conductor H07 V2-K:             4 mm2  
Line fuse:                   25 A (gRL) Siemens Sitor type
Grounding terminal:   ≥ 10 mm2  

Operation with 480 VAC 
L1 
L2 
L3 

480 VAC ± 10 % 
50 Hz to 60 Hz 

Cable / single conductor (HT wire):   6 mm2  
Single conductor H07 V2-K:              4 mm2  
Line fuse:                   25 A (gRL) Siemens Sitor type
Grounding terminal:   ≥ 10 mm2  

 

Tightening torque for connecting terminals: 
0.7 Nm (6.5–7 lb/in) 
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  SA 301E, SA 411E Motor Connections 

  SA 301E, SA 411E:   
X80:  Spindle Motor,  
X81:  Axis Motor 1,  
X82:  Axis Motor 2,  
X83:  Axis Motor 3,  
(X84:  Axis Motor 4) 

Refer to Table 5-5 and Table 5-6.   

Table 5-5, SA 301E, SA 411E:  Terminal Connections 

Terminals Assignment 
U Motor connection U 
V Motor connection V 
W Motor connection W 

 

For information on synchronous motors, asynchronous motors, and 
power cables, refer to “Section 7, Cables and Connectors.” 

Table 5-6, SA 301E, SA 411E:  X80, X81, X82, X83, X84:  Connections 

Terminals Assignment 
X80 X110 
X81 X111 
X82 X112 
X83 X113 
X84 (SA 411E) X114 (SA 411E) 
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  SA 301E, SA 411E Motor Holding Brakes 

  SA 301E, SA 411E:   
X344:  24 V Supply for Motor Holding Brake 

Refer to Table 5-7.  : 

Table 5-7, SA 301E, SA 411E:  X344:  24 V Supply for Motor Holding  
Brake 

X344 Connecting Terminals Assignment 
1 + 24 V 
2 0 V 

  SA 301E, SA 411E:   
X394:  Motor Holding Brake 

Refer to Table 5-8.   

Table 5-8, SA 301E, SA 411E:  X394:  Motor Holding Brake Pinout 

X394 Connecting Terminals Assignment 
1 Holding brake (X111) 
2 0 V (X111) 
3 Holding brake (X112) 
4 0 V (X112) 
5 Holding brake (X113) 
6 0 V (X113) 
7 Holding brake (X114) 
8 0 V (X114) 

  SA 301E, SA 411E:   
Maximum Current for X394 

Refer to Table 5-9.   

Table 5-9, SA 301E, SA 411E:  X394:  Maximum Current 

Amplifier Imax (X394) 
SA 301E 1.5 A 
SA 411E 1.5 A 
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  SA 301E, SA 411E Main Contactor and Safety Relay 

  SA 301E, SA 411E:   
X70:  Main Contactor,  
X71:  Safety Relay for Spindle,  
X72:  Safety Relay for Axes 

For information on the wiring and function, see the Basic Circuit Diagram 
for your CNC.  Refer to Table 5-10.   

Table 5-10, SA 301E, SA 411E:  X70–X72:  Terminal Assignments Pinout 

X70–X72 Terminals Assignment 
1 + 24 V output (maximum 250 mA) 
2 0 V 
3 + 24 V input for UZ ON, Axis ON, Spindle ON 
4 Do not assign 
5 Do not assign 
6**1 Normally closed contact (OE1, OE1A, or OE1S) 
7**1 Normally closed contact (OE2, OE2A, or OE2S) 

**1     Maximum 125 V 

Warning:   A recovery diode is required in the proximity of inductive 
loads (for example, relay or contactor coils. 
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  SA 301E, SA 411E PWM Connection to the CNC 

  SA 301E, SA 411E:   
X110 to X114:  PWM Connection to the CNC 

Refer to Table 5-11.   

Table 5-11, SA 301E, SA 411E:  X110–X114:  PWM Connection to the CNC 

20-line Ribbon Cable Assignment 
1a PWM U1 
1b 0 V U1 
2a PWM U2 
2b 0 V U2 
3a PWM U3 
3b 0 V U3 

4a SH2 

4b 0 V (SH2) 

5a SH1 

5b 0 V (SH1) 
6a +IActI 1 
6b –IActI 1 
7a 0 V (analog) 
7b +IActl 2 
8a –IActl 2 
8b 0 V (analog) 
9a Do not assign 

9b BRK 

10a ERR 
10b RDY 

 

NOTE: The interface complies with the requirements of EN 50 178 for 
“low voltage electrical separation.” 
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  SA 301E, SA 411E CNC Supply Voltage and Control Signals 

  SA 301E, SA 411E:   
X69:  CNC Supply Voltage and Control Signals 

For X69, CNC supply voltage and control signals refer to Table 5-12.   

Table 5-12, SA 301E, SA 411E:  X69:  CNC Supply Voltage and Control Signals 

50-line Ribbon 
Cable 

 
Assignment 

 50-line Ribbon 
Cable 

 
Assignment 

1a to 5b +5 V  16a GND 

6a to 7b +12 V  17a RDY PS 

8a +5 V (low voltage 
separation) 

 17b GND 

8b 0 V (low voltage 
separation) 

 18a ERR.ILEAK 

9a +15 V  18b GND 

9b –15 V  19a Do not assign 

10a UZAN  19b GND 

10b 0 V  20a Do not assign 

11a IZAN  20b GND 

11b 0 V  21a Do not assign 
(SA 301A, SA 311A, SA 
411A, SA 201A, SA 
301C, SA 411C:  0V) 

12a RES.PS  21b GND 

12b 0V  22a Do not assign 
(SA 301A, SA 311A, SA 
411A, SA 201A, SA 
301C, SA 411C:  0V) 

13a PF.PS  22b GND 

13b GND  23a Reserved (SDA) 

14a ERR.UZ.GR  23b GND 

14b GND  24a Reserved (SCL) 

15a ERR.UZ.GR  24b GND 

15b GND  25a RES.LE 

16a ERR.TEMP  25b GND 

 

NOTE: The interface complies with the requirements of EN 50 178 for 
“low voltage electrical separation.” 
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Connecting the SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C, or  
RA 201A, RA 301C, RA 411C Amplifiers 
 

DANGER: Danger of electrical shock. 
Only ANILAM service engineers may open the amplifiers. 
Do not engage or disengage any terminals while they are under power. 

 
 

The following topics are described:   

 Power Supplies 
 RA 201A, RA 301C, RA 411C:  Motor Connections 
 RA 201A, RA 301C, RA 411C:  Connection of the Motor Holding 

Brakes 
 RA 201A, RA 301C, RA 411C:  Main Contactor and Safety Relay 
 RA 201A, RA 301C, RA 411C:  PWM Connection to the CNC 
 RA 201A, RA 301C, RA 411C:  Unit Bus 
 Unit Bus – Amplifier to PMD 107 Power Module 
 BR 18, BR 10F, BR 18F Braking Resistors for SA 301A, SA 311C,  

SA 411A, SA 201A, SA 301C, SA 411C Amplifiers 
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  Power Supplies 

NOTE: EN 50 178 requires a non-detachable connection to the line 
power supply. 

 If the power supply is other than 400 V, an autotransformer is 
required.  It must comply at least with the connection 
specifications of the subsequent amplifier. 

  

  SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 311C, SA 411C:   
X31: Power Supply 

Given a power supply of 400 V, the amplifier voltage Uz is 565 VDC.  
Refer to Table 5-13 and Table 5-14, RA 201A, RA 301C, RA 411C:  X31:  
Power Supply.     

Table 5-13, SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 311C, SA 411C:   
X31:  Supply Voltage Connections 

Connecting 
Terminals 
X31 

SA 301A, SA 311A, SA 411A SA 201A, SA 301C, SA 311C,  
SA 411C 

L1 
L2 
L3 

400 Vac ± 10% 
50 Hz to 60 Hz 

400 Vac ± 10% 
50 Hz to 60 Hz 

 Cable / single conductor (HT wire): 
6 mm2  
Single conductor H07 V2-K: 
4 mm2  
Line fuse: 
35A  (gRL) Siemens Sitor type 
Grounding connection: 
≥ 10 mm2  

Cable / single conductor (HT wire): 
10 mm2  
Single conductor H07 V2-K: 
6 mm2  
Line fuse: 
50 A  (gRL) Siemens Sitor type 
Grounding connection: 
≥ 10 mm2  

Tightening 
torque for 
connecting 
terminals 

0.7 Nm  
(6.5–7 lb/in) 

2.0–2.7 Nm  
(18–20.5 lb/in) 
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  RA 201A, RA 301C, RA 411C:   
X31: Power Supply 

The amplifier voltage is Uz is 650 VDC.  Refer to Table 5-14.     

The RA 201A, RA 301C, RA 411C regenerative amplifiers must be 
connected to the main power line via the CR 135 commutating reactor 
and the line filter.  This is necessary for keeping the main line free of 
disruptive higher harmonics. 

Table 5-14, RA 201A, RA 301C, RA 411C:  X31:  Power Supply 

Connecting 
Terminals X31 

RA 201A, RA 301C, RA 411C 

L1 
L2 
L3 

400 VAC ± 10% 
50 Hz 

 Cable / single conductor (HT wire): 
10 mm2  
Single conductor H07 VS-K: 
6 mm2  
Line fuse: 
35 A  (gRL) Siemens Sitor type 
Grounding connection: 
≥ 10 mm2  

Tightening torque 
for connecting 
terminals 

0.7 Nm  
(6.5–7 lb/in) 

 

NOTE: The cables between the RA 201A, RA 301C, RA 411C amplifier 
and commutating reactor as well as between the commutating 
reactor and line filter must be as short as possible (< 0.4 m.  
(1.3 ft.)). 
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RA 201A, RA 301C, RA 411C:  Motor Connections 

RA 201A, RA 301C, RA 411C:  
X80:  Spindle Motor,  
X81:  Axis Motor 1,  
X82:  Axis Motor 2,  
X83:  Axis Motor 3,  
X84:  Axis Motor 4 

Refer to Table 5-15 and Table 5-16.   

Table 5-15, RA 201A, RA 301C, RA 411C Motor Connection Pinout 

Terminals Assignment 

U Motor connection U 
V Motor connection V 
W Motor connection W 

 

For information on synchronous motors, asynchronous motors, and 
power cables, refer to “Section 7, Cables and Connectors.” 

Table 5-16, RA 201A, RA 301C, RA 411C PWM Inputs  

Motor Connection PWM Input 

X80   X110 
X81   X111 
X82   X112 
X83   X113 
X84   X114  
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RA 201A, RA 301C, RA 411C:  
Connection of the Motor Holding Brakes 

RA 201A, RA 301C, RA 411C:  
X344:  24 V Supply for Motor Holding Brake 

Refer to Table 5-17.  holding brake: 

Table 5-17, RA 201A, RA 301C, RA 411C:  
X344:  24 V Supply for Motor Holding Brake Pinout 

Connecting 
Terminals X344 

Assignment 

1 + 24 V 
2 0 V 

 

RA 201A, RA 301C, RA 411C:  
X392:  Motor Holding Brake 

Refer to Table 5-18.   

Table 5-18, RA 201A, RA 301C, RA 411C:  
X392 - Motor Holding Brake Pinout 

Connecting 
Terminals X392 

Assignment 

1 Holding brake (X110) 
2 0 V (X110) 
3 Holding brake (X114) 
4 0 V (X114) 

 

RA 201A, RA 301C, RA 411C:  
X393:  Motor Holding Brake 

Refer to Table 5-19.  

Table 5-19, RA 201A, RA 301C, RA 411C:  
X393:  Motor Holding Brake Pinout 

Connecting 
Terminals X393 

Assignment 

1 Holding brake (X111) 
2 0 V (X111) 
3 Holding brake (X112) 
4 0 V (X112) 
5 Holding brake (X113) 
6 0 V (X113) 
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SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C, RA 201A, RA 301C, 
RA 411C:  
X392/X393 Maximum Current 

Maximum current Imax for controlling the holding brake via X392 and X393.  
Refer to Table 5-20.  

Table 5-20, SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C 
RA 201A, RA 301C, RA 411C: 
X392/X393:  Maximum Current 

Amplifiers Imax (X392) Imax (X393) 

SA 301A, SA 301C, RA 301C 3.0 A 1.5 A 
SA 311A 2.0 A 2.0 A 
SA 411A, SA 411C, RA 411C 2.0 A 1.5 A 
SA 201A, RA 201A 3.0 A 2.0 A 

 
 

RA 201A, RA 301C, RA 411C:  
Main Contactor and Safety Relay 

For information on wiring and function, refer to the Basic Circuit diagram 
for your CNC.   

RA 201A, RA 301C, RA 411C:  
X70: Main Contactor,  
X71: Safety Relay for Spindle,  
X 72: Safety Relay for Axes 

Refer to Table 5-21.   for axes: for spindle 

Table 5-21, RA 201A, RA 301C, RA 411C:  
X70 Main Contactor, X71 Safety Relay Spindle, and X72 Safety 
Relay for Axes 

Terminals 
X70 to X72 

Assignment 

1 +24 V output (maximum 250 mA) 
2 0 V 
3 +24 V input for UZ ON, Axis ON, Spindle ON 
4 Do not assign 
5 Do not assign 
6**1 Normally closed contact (OE1, OE1A, or OE1S) 
7**1 Normally closed contact (OE2, OE2A, or OE2S) 

**1      Maximum 125 V 
 

Warning:  A recovery diode is required in the proximity of inductive loads 
(for example, relay or contactor coils). 
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RA 201A, RA 301C, RA 411C:  
PWM Connection to the CNC 

  RA 201A, RA 301C, RA 411C:  
X110–X114: PWM Connection to the CNC 

Refer to Table 5-22.    

Table 5-22, RA 201A, RA 301C, RA 411C: 
X110–X114 PWM Connection to the CNC 

20-Pin Ribbon 
Connector 

Assignment 

1a PWM U1 
1b 0 V U1 
2a PWM U2 
2b 0 V U2 
3a PWM U3 
3b 0 V U3 
4a SH2 
4b 0 V (SH2) 
5a SH1 
5b 0 V (SH1) 
6a +lActl 1 
6b –lActl 1 
7a 0 V (analog) 
7b +lActl 2 
8a –lActl 2 
8b 0 V (analog) 
9a Do not assign 
9b BRK 
10a ERR 
10b RDY 

 

NOTE: The interface conforms with the requirements of EN 50 178 for 
“low voltage electrical separation.” 
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RA 201A, RA 301C, RA 411C:  
Unit Bus 

The unit bus connects the amplifier with a PM 107 power module.  If you 
are not using a PM 107, you do not need to connect the unit bus. 

  RA 201A, RA 301C, RA 411C:  
X79:  Unit Bus 

Refer to Table 5-23.    

Table 5-23, RA 201A, RA 301C, RA 411C:  X79 – Unit Bus Pinout 
40-line Ribbon 
Connector 

 
Assignment 

 

1a to 3b O V**1 
4a +24 V**1 
4b +24 V**1 
5a +15 V**1 
5b +24 V**1 
6a +15 V**1 
6b +15 V**1 

 
 
These voltages must not be 
linked with other voltages 
(only basic insulation)! 

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  
10b ERR.TEMP  

11a PF.PS  

11b 0 V  
12a RES.PS  

12b 0 V  
13a PWR.OFF  

13b O V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axis enable)  
15b to 16b 0 V  
17a to 17b –15 V  
18a to 18b + 15 V  
19a to 20b +15 V  

 

NOTE: This interface complies with the requirements of EN 50 178 for 
“low voltage electrical separation” except for 1a to 6a. 
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  Unit Bus – Amplifier to PM 107 Power Module 
The unit bus connects the amplifier and the PM 107 power module.  If you 
are not using a PM 107, you do not need to connect the unit bus.  Refer 
to Table 5-24.   

Table 5-24, Unit Bus Connection Pinout 

40-Conductor 
Ribbon 
Connector 

Assignment  

1a to 3b 0 V **1 
4a + 24 V **1 
4b + 24 V **1 
5a + 15 V **1 
5b + 24 V **1 
6a + 15 V **1 
6b + 15 V **1 

 
**1  These voltages 
must not be linked 
with other voltages 
(insulation limitation). 

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  
10b ERR.TEMP  

11a PF.PS  

11b 0 V  
12a RES.PS  

12b 0 V  
13a PWR.OFF  

13b 0 V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axis enable)  
15b to 16b 0 V  
17a and 17b - 15 V  
18a and 18b + 15 V  
19a to 20b + 5 V  

 

NOTE: The interface complies with the requirements of EN 50 178 for 
“low voltage electrical separation” (except for 1a to 6b). 
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  BR 18, BR 10F, BR 18F Braking Resistors for SA 301A, SA 311A, SA 411A,  
SA 201A, SA 301C, SA 411C Amplifiers 

An external braking resistor must be connected to the SA 201A, SA 
301C, and SA 411C amplifiers, as these amplifiers are not equipped with 
an internal braking resistor.  

An external braking resistor can also be connected to the SA 301A,  
SA 311A, and SA 411A amplifiers to be used instead of the internal 
braking resistor.  This may be necessary if the internal resistor fails to 
fully absorb the excessive braking energy, or if the braking resistor needs 
to be mounted outside the CNC cabinet. 

Either one BR 10F or BR 18F, one BR 18F, one BR 18, or two BR 18 in 
parallel can be connected to the SA 301A, SA 311A, SA 411A,  
SA 201A, SA 301C, SA 411C amplifiers. 

The braking resistor is switched on when the amplifier voltage Uz exceeds 
700 V and is switched off as soon as the voltage falls below 670 V. 

 

NOTE: If no braking resistor is connected, the amplifier voltage Uz can 
increase and at Uz > 760 V, all power stages are switched off 
(LED for UDC-LINK >> lights up)! 

 

The following topics are described:   

 Cross Section 
 X89 - Braking Resistor Connection 
 Temperature Switch on BR 18, BR 10F, and BR 18F Braking Resistor 
 X2 Fan for the BR 10F and BR 18F External Braking Resistors 

  Cross Section 
The following cross section is required for connecting the braking resistor.  
Refer to Table 5-25.   

Table 5-25, SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C: 
Cross-Sections for Connection to Braking Resistors  

Braking Resistor Cross Section for Connection 

1 x BR 18 1.5 mm2 

2 x BR 18F in parallel 4 mm2  

1 x BR 10F 1.5 mm2  

1 x BR 18F 4 mm2  
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  X89 - Braking Resistor Connection 
Refer to Table 5-26, Table 5-27, and Table 5-28.         

Table 5-26, SA 301A, SA 301C, SA 411C: 
X89: Internal Braking Resistor Connections 

Connecting 
Terminal X89A 
on SA 301A, 
SA 311A, and  
SA 411A 

Assignment Connecting 
Terminal X89B 
on SA 301A,  
SA 311A, and SA 
411A 

Assignment 

1 Do not assign 1   Jumper 

2 Do not assign 2  
 

Table 5-27, SA 301A, SA 311A, SA 411A: 
X89:  External Braking Resistor Connections 

Connecting 
Terminal 
X89B on  
SA 301A,  
SA 311A, and 
SA 411A 

Assign-
ment 

 

Connecting 
Terminal 
X89A on  
SA 301A,  
SA 311A, and 
SA 411A 

Assignment BR 18 BR 10F,  
BR 18F 
Connecting 
Terminal 
X1 

1 Do not 
assign 

1 +Uz RB 1 1 

2 Do not 
assign 

2 Switch against 
–Uz 

RB 2 2 

WARNING: Do not operate an internal and external braking resistor in parallel. 
 

Table 5-28, SA 201 A, SA 301C, SA 411C: 
X89:  Braking Resistor Connections 

Connecting Terminal 
X89 on SA 201A,  
SA 301C, and SA 411C 

Assignment 
 

BR 18 BR 10F, 
BR 18F Connecting 
Terminal X1 

1 +Uz RB 1 1 
2 Switch against –Uz RB 2 2 
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Temperature Switch on BR 18, BR 10F, and BR 18F Braking Resistor 
The temperature switch is a normally closed contact and is set to protect 
the braking resistor from being damaged.  It can have a maximum load of 
250 V, 5 A.  The switch can be connected to a PLC input on the CNC, 
and can be evaluated via the PLC.  Refer to Table 5-29 and Table 5-30.   

Table 5-29, BR 18 Temperature Switch Pinout 

Connecting Terminal on 
the BR 18 

 
Assignment 

T1 1 
T2 2 

 

Table 5-30, BR 10F, BR 18F Temperature Switch Pinout 

Connecting Terminal X3 
on the BR 10F, BR 18F 

Assignment 

1 1 
2 2 

 

X2 Fan for the BR 10F and BR 18F External Braking Resistors  
Refer to Table 5-31.    

Table 5-31, BR 10 and BR 18F – X2 Fan Connections Pinout 

Connecting Terminal X2 Assignment 
+ + 24 V (PLC) 
– 0 V 
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Connecting the PS 120A Power Supply Unit 

  X69, X169:  CNC Supply Voltage and Control Signals 

NOTE: For the control to be able to evaluate the status signals of the 
power supply units, connector X69 of the CNC must be 
connected by ribbon cable with X69 of the PS 120A.    

 Since non-ANILAM amplifiers do not send any status signals, an 
adapter connector (P/N 349 211-01) must be connected to X69 
on the PS 120A.  This connector is delivered with the PS 120A. 

 

Table 5-32, PS 120A:  X69, X169:  CNC Supply Voltage and Control Signals 

50-line Ribbon 
Cable 

 
Assignment 

 50-line Ribbon 
Cable 

 
Assignment 

1a to 5b +5 V  16a GND 

6a to 7b +12 V  17a RDY PS 

8a +5 V (low voltage 
separation) 

 17b GND 

8b 0 V (low voltage 
separation) 

 18a ERR.ILEAK 

9a +15 V  18b GND 

9b –15 V  19a Do not assign 

10a UZAN  19b GND 

10b 0 V  20a Do not assign 

11a IZAN  20b GND 

11b 0 V  21a PF.PS.AC  (only  
RA 201A, RA 301C,  
RA 411C) 

12a RES.PS  21b GND 

12b 0V  22a Do not assign 

13a PF.PS  22b GND 

13b GND  23a Reserved (SDA) 

14a ERR.UZ.GR  23b GND 

14b GND  24a Reserved (SCL) 

15a ERR.UZ.GR  24b GND 

15b GND  25a RES.LE 

16a ERR.TEMP  25b GND 
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  X31:  Supply Voltage for PS 120A 
Supply voltage:  400 V  

Refer to Table 5-33.   

Table 5-33, PX 120A:  X31:  Power Supply 

Connecting 
Terminals X31 

Assignment 

Tightening torque 
for connecting 
terminals 

0.7 Nm  
(6.5–7 lb/in) 

U Phase 1 / 400 VAC ± 10% / 50 Hz to 60 Hz 
V Phase 2 / 400 VAC ± 10% / 50 Hz to 60 Hz 

 Equipment ground (YL/GY) 
≥ 10 mm2 

 Cable: 
Wire cross section:  1.5 mm2 (AWG 16 
Line fuse: 
6.5 A  (gRL) Siemens Sitor type 
The screw terminal between X31 and the grounding terminal must be 
used for fixing the cable and for ensuring appropriate strain relief of 
the cable.  
Grounding connection: 
≥ 10 mm2  (AWG 6) 

Tightening torque 
for connecting 
terminals 

0.7 Nm  
(6.5–7 lb/in) 

 

NOTE: 
• If you are using non-ANILAM inverter systems or regenerative 

ANILAM inverter systems, you must connect the supply voltage to the 
terminals U and V via an isolating transformer (300 VA, basic 
insulation as per EN 50 178 and VDE 0550). 

• There is no need for an isolating transformer if non-regenerative 
ANILAM inverter systems are used. 

 

Warning:  When using an isolating transformer, do not ground this isolating 
transformer on the secondary side! 
The isolating transformer decouples the DE-link voltage from ground.  Grounding the 
isolating transformer on the secondary side leads to an addition of the DC-link voltage 
and the supply voltage.  This overloads the PS 120A, thereby destroying it! 
Please keep this in mind in your circuit diagrams. 



 Inverter Systems and Motors 

 P/N 627788-21 - Installing Inverter Systems 
 
 

 
 
5-48 All rights reserved.  Subject to change without notice. 
  25-January-08 

  X74:  5 V Connection of the PS 120A 
Refer to Table 5-34.   

Table 5-34, PS 120A:  X74:  5 V Connections 

Wire Color of 5 V Connection 5 V Terminal on CC 422 

Black 0 V 
Red +5 V 

 

  UZ:  Supply of the PS 120A with UZ 
Since the power to PS 120A is supplied through the DC-link, the voltage 
fed into the DC-link by the motors that are still running can be used during 
the voltage failures.  The PS 120A uses this voltage to maintain the 
power supply to the control until the system has been shut down properly 
by the control.  Refer to Table 5-35.   

Table 5-35, PS 120A:  UZ:  Supply of the with UZ Connection 

Terminals Assignment 

–UZ DC-link voltage – 
+UZ DC-link voltage + 

 

The PS 120A is powered with DC-link voltage UZ through: 
• The conductor bars (for ANILAM inverter systems) 
• A cable which is connected instead of the conductor bar (for non-

ANILAM inverter systems). 
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Connecting the BR 9 Braking Resistor Module 
The BR 9 braking resistor module must be used when axis motors without 
brakes are used.  In the event of power failure, it dissipates the energy 
returned by the motors to the DC-link.  The BR 9 is switched on when the 
amplifier voltage UZ exceeds 740 V and is switched off again as soon as it 
falls below 720V.  The X79 cable provides the data communication to the 
BR 9.   

DANGER: Danger of electrical shock. 
Only ANILAM service engineers must open the BR 9 braking resistor 
module. 
Do not engage or disengage any terminals while they are under power. 

  X79 Unit Bus 
Table 5-36, BR 9 - X79 Unit Bus Connection Pinout 
40-line Ribbon 
Connector 

 
Assignment 

 

1a to 3b 0 V**1 
4a + 24 V**1 
4b + 24 V**1 
5a + 15 V**1 
5b + 24 V**1 
6a + 15 V**1 
6b + 15 V**1 

 
**1  These voltages 
must not be linked with 
other voltages (only 
basic insulation). 

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  
10b ERR.TEMP  

11a PF.PS  
11b 0 V  
12a RES.PS  
12b 0 V  
13a PWR.OFF  
13b 0 V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axis enable)  
15b to 16b 0 V  
17a and 17b – 15 V  
18a and 18b + 15 V  
19a to 20b + 5 V  

NOTE: The interface complies with the requirements of EN 50 178 for 
“low voltage electrical separation” (except for 1a to 6b). 
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Physical Dimensions 
The following products are illustrated: 

 SA 301E, SA 411E Amplifiers 
 SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C 

Amplifiers 
 RA 201A, RA 301C, RA 411C Amplifiers 
 PS 120A Power Supply Unit 
 Braking Resistors 
 CR 135 Commutating Reactor 

  SA 301E, SA 411E Amplifiers 
For SA 301E/SA 411E amplifiers, refer to Figure 5-22.     

DIMENSIONS ARE IN INCH
 MM

SA301ESA411EDim

 

Figure 5-22, SA 301E/SA 411E Amplifiers Dimensions 
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  SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C Amplifiers 
Refer to Figure 5-23.  

SAMPDIM

 

Figure 5-23, SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C 
Amplifier Dimensions 
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  RA 201A, RA 301C, RA 411C Amplifiers 
Refer to Figure 5-24.   

X

X

RADim
 

Figure 5-24, RA 201A, RA 301C, RA 411C Amplifier Dimensions 
 



Inverter Systems and Motors  
P/N 627788-21 - Installing Inverter Systems 
 
 

 
 
All rights reserved.  Subject to change without notice. 5-53 
25-January-08 

PS 120A Power Supply Unit 
Refer to Figure 5-25.   

This illustration will be available in the future

 

Figure 5-25, PS 120A Power Supply Unit Dimensions 
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Braking Resistors 
Refer to Figure 5-26, Figure 5-27, BR 18 Braking Resistor Dimensions, 
Figure 5-28, BR 10F and BR 18F Braking Resistor Dimensions, and 
Table 5-37, Braking Resistors with Fans.   

X

X

BR9Dim
 

Figure 5-26, BR 9 Braking Resistor Dimensions 
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BR18Dim  

Figure 5-27, BR 18 Braking Resistor Dimensions 
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BR10F18FDim
 

Figure 5-28, BR 10F and BR 18F Braking Resistor Dimensions 
    

Table 5-37, Braking Resistors with Fans 

Value BR 18F BR 10F 

L1 38.5 mm 
(1.516 in) 

62.5 mm 
(2.461 in) 

L2 77 mm 
(3.031 in) 

125 mm 
(4.921 in) 
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  CR 135 Commutating Reactor 
Refer to Figure 5-29.  

CR135Dims

 
Figure 5-29, CR 135 Dimensions 
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Section 6 - Installing Modular Amplifiers 
The following topics are described in this section: 

 Connection Overview 
 Mounting and Connection of the Modular Amplifier System 
 Connection with BR 9 Braking Resistor Module 
 Connections on the PM 1xz(A), PM 2xx(A), PMD 1xx, PMD 2xx 

Power Modules 
 Connecting the PS 120A Power Supply Unit 
 Connecting the DLF 1x0 DC-Link Filter 
 Connecting the Adapter Module 
 Physical Dimensions 

 Connection Overview 
The following components and connections are illustrated:   

 PS 122R Power Supply Unit 
 Description of the LEDs on PS 122R 
 PS 130 Power Supply Unit 
 Description of the LEDs on PS 130 
 PS 145 Power Supply Unit 
 Description of the LEDs on PS 145R 
 PM 107 Power Module 
 PMD 107 Power Module 
 PM 115A Power Module 
 PMD 115 Power Module 
 PM 123A Power Module 
 PMD 125 and PMD 140 Power Module 
 PM 132A and PM 148A Power Module 
 PMD 160 Power Module 
 PM 170A Power Module 
 PMD 196 Power Module 
 PM 207 Power Module 
 PMD 207 Power Module 
 PM 215A and PM 223A Power Module 
 PMD 215 and PMD 225 Power Module 
 Description of the LEDs on PM and PMD Power Modules 
 PS 120A Power Supply Unit 
 BR 9 Braking Resistor 
 BR 10F and BR 18F Braking Resistor 
 BR 18 Braking Resistor Module 
 DLF 130 DC-Link Filter 
 Adapter Module 
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 PS 122R Power Supply Unit 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-1.     

Supply voltage for inverter (3 phase x 400 V ±10%)

Safety relay for the axes (pulse disable for all axis)
Safety relay for spindle (pulse disable for spindle)

Equipment ground

X72

X31

X71

Main contactor

Power supply for CNC chassisX69
(in double for lenghts over 1.64 ft/0.5m)

X70

X31

DC-LINK ONU

RELEASE
PULSE SPINDLE AXES

X72

POWER FAIL
POWER RESET

AC FAIL
TEMP >>

DC-LINKU              >>

READY UV

X69
X79

X70

RESET

POWER MODULE

X71

DC-LINKI              >>

NC RESET

LEAKI         >>

READY

Unit busX79

7

1

L1 L2 L3

PS122R  

Figure 6-1, PS 122R Power Supply Unit, Connections 
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 Description of LEDs on PS 122R 

Refer to Table 6-1.    

Table 6-1, PS 122R - LEDs Description 

LED Meaning Signal Direction Signal 
UDC LINK ON Main contactor on – – 
READY End stage ready (only for service 

purposes) 
– – 

RESET Reset for end stage (only for 
service purposes) 

– – 

READY UV Supply unit ready PS > CNC Chassis RDY.PS 
POWER RESET Reset signal from PS 122R to 

CNC Chassis 
PS > CNC Chassis RES.PS 

POWER FAIL UZ too low, UZ < 410 A 
(e.g. line power < 290 V)  

PS > CNC Chassis PF.PS 

UDC LINK >> UZ too high (>approx. 800 V); 
power modules are switched off 

PS > CNC Chassis ERR.UZ.GR

IDC LINK >> Warning signal to control at  
IZ > 52 A**1 

PS > CNC Chassis ERR.IZ.GR 

ILEAK Error current (e.g. through short to 
earth; warning signal to control) 

PS > CNC Chassis ERR.ILEAK 

TEMP >> Temperature of heat sink too high 
(>95 °C [203 °F]) 

PS > CNC Chassis ERR.TEMP 

AC FAIL Phase missing PS > CNC Chassis PF.PS.AC 
NC RESET Reset signal from the  

CNC Chassis to the PS 122R 
CNC Chassis > PS RES.LE 

AXES Safety relay for axes on – – 
SPINDLE Safety relay for spindle on – – 

**1     A further increase of approximately 10 % results in the drives being switched off. 
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 PS 130 Power Supply Unit 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-2.     

Supply voltage for inverter (3 phase x 400 V ±10%)

Safety relay for the axes (pulse disable for all axis)
Safety relay for spindle (pulse disable for spindle)

Breaking resistor

X72

X31

X71

Main contactor

Power supply for CNC chassisX69
(in double for lenghts over 1.64 ft/0.5m)

X70

X31

DC-LINK ONU

AXIS
SPINDLE

X72

X70

X71

Unit busX79

7

1

L1 L2 L3

X89X90

Equipment ground

X89
24 V outputX90

POWER FAIL
POWER RESET

AC FAIL

DC-LINKU             >>

READY UV

X69
X79

DC-LINKI             >>

NC RESET

LEAKI         >>

PS130  

Figure 6-2, PS 130 Power Supply Unit, Connections 
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 Description of LEDs on PS 130 
Refer to Table 6-2.   

Table 6-2, PS 130 - LEDs Description 

LED Meaning Signal Direction Signal 
UDC LINK ON Main contactor on – – 
READY UV Supply unit ready  – RDY.PS 
POWER RESET Reset signal from the  

PS 130 to CNC Chassis 
PS > CNC Chassis RES.PS 

POWER FAIL UZ too low, UZ < 410 A 
(e.g. line power < 290V)  

PS > CNC Chassis PF.PS 

UDC LINK >> UZ too high (>approximately 760 V); 
power modules are switched off 

PS > CNC Chassis ERR.UZ.GR

IDC LINK >> Warning signal to control at  
IZ > 75 A**1 

PS > CNC Chassis ERR.IZ.GR 

ILEAK Error current (e.g. through short to 
earth; warning signal to control) 

PS > CNC Chassis ERR.ILEAK 

TEMP >> Temperature of heat sink too high 
(>95 °C [203 °F]) 

PS > CNC Chassis ERR.TEMP 

NC RESET Reset signal from the CNC Chassis 
to the PS 130 

CNC Chassis > PS RES.LE 

AXES Safety relay for axes on – – 
SPINDLE Safety relay for spindle on – – 

**1     A further increase of approximately 10 % results in the drives being switched off. 
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 PS 145R Power Supply Unit 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-3.     

Supply voltage for inverter (3 phase x 400 V ±10%)

Equipment ground

X31

Main contactorX70

X31

DC-LINK ONU

TEMP >>

X70

RESET

POWER MODULE
READY

Unit busX79

L1 L2 L3

X72 Safety relay for the axes (pulse disable for all axis)

(in double for lenghts over 1.64 ft/0.5 m)
Power supply for CNC chassis

Safety relay for spindle (pulse disable for the spindle)X71

X69

1

7

AXES

X79

I         >>LEAK

NC RESET

I             >>DC-LINK

X71

READY UV

U            >>

AC FAIL

POWER RESET
POWER FAIL

X72

DC-LINK

X69

SPINDLE

PS145R  

Figure 6-3, PS 145R Power Supply Unit, Connections 
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 Description of LEDs on PS 145R 
Refer to Table 6-3.   

Table 6-3, PS 145R - LEDs Description 

LED Meaning Signal Direction Signal 
UDC LINK ON Main contactor on – – 
READY End stage ready (only for service 

purposes) 
– – 

RESET Reset for end stage (only for service 
purposes) 

– – 

READY UV Supply unit ready PS > CNC Chassis RDY.PS 
POWER RESET Reset signal from the  

PS 145 to CNC Chassis 
PS > CNC Chassis RES.PS 

POWER FAIL UZ too low, UZ < 410 A 
(e.g. line power < 290 V)  

PS > CNC Chassis PF.PS 

UDC LINK >> UZ too high (>approximately 800 V); 
power modules are switched off 

PS > CNC Chassis ERR.UZ.GR

IDC LINK >> Warning signal to control at  
IZ > 103 A**1 

PS > CNC Chassis ERR.IZ.GR 

ILEAK Error current (e.g. through short to 
earth; warning signal to control) 

PS > CNC Chassis EFF.ILEAK 

AC FAIL Phase missing PS > CNC Chassis PF.PS.AC 
NC RESET Reset signal from the  

CNC Chassis to the PS 145 
CNC Chassis > PS RES.LE 

TEMP >> Temperature of heat sink too high 
(>95 °C [203 °F]) 

PS > CNC Chassis ERR.TEMP 

AXES Safety relay for axes on – – 
SPINDLE Safety relay for spindle on – – 

**1     A further increase of approximately 10 % results in the drives being switched off. 
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 PM 107 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-4.   

Motor connection for axis

Motor holding brake

24 V supply for motor holding brake

Equipment ground

X81

X392

X344

PWM, axis

X111

Unit busX79

X112

X344

X392

SH 1
SH 2

READY

TEMP >>

X111

X79

X81

PWM, axis

PM107

(X 111)

 

Figure 6-4, PM 107 Power Module, Connections 



Inverter Systems and Motors  
P/N 627788-21 - Installing Modular Amplifiers 
 
 

 
 
All rights reserved.  Subject to change without notice. 6-9 
25-January-08 

 PMD 107 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-5.   

X79

X112

X111

TEMP. >>

(X112)
SH2
SH1
READY

(X111)
SH2
SH1
READY

X
34

4

X
39

2

X
81

CNTR DESCRIPTION
X79 Unit BUS
X81 Motor connection for axis
X111 PWM, axis
X344 +24V supply for motor holding brake
X392 Motor holding brake

X81 Assignment
U Motor connection U
V Motor connection V
W Motor connection W

X344 Assignment
1 +24V
2 0V

X392 Assignment
1 Holding brake
2 0V

LED Meaning
READY Pwr module ready

SH1 DSP error, PLC error w/E-STOP,
hardware or software error

SH2 No drive enable
TEMP.>> IGBT temperature too high

PMD 107 Power Module

Equipment ground

     CONNECTOR X392 IS 3.0A
MAXIMUM CURRENT FOR HOLDING BRAKE AT

 

Figure 6-5, PMD 107 Power Module, Connections 
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 PM 115A Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-6.   

Motor holding brake
24 V supply for motor holding brake

Motor connection for axis / spindle

Equipment ground

X82

X392
X344

PWM, axis / spindle

X112

X112

X344

X392

TEMP >>

PWM, axis / spindle

AXIS
SPINDLE

X82

WU

(The upper or lower X112 may be used.
Internally both of these inputs are switched in parallel.)

SPINDLE: Spindle module
    Enabling through X71 of the power supply unit

Sliding switch:

SH 1         (X112)

X79

X112

X112

READY

SH 2

Unit busX79

AXIS: Axis module
    Enabling through X72 of the power supply unit

PM115A
 

Figure 6-6, PM 115A Power Module, Connections 
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 PMD 115 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-7.   

SPINDLE

AXIS

TEMP. >>

X79

X111

X111

(X111)
SH2
SH1
READY

X
81 X

34
4

X3
92

CNTR DESCRIPTION
X79 Unit BUS
X81 Motor connection for axis / spindle
X111 PWM, axis / spindle
X344 +24V supply for motor holding brake
X392 Motor holding brake

X81 Assignment
U Motor connection for U
V Motor connection for V
W Motor connection for W

X344 Assignment
1 +24V
2 0V

X392 Assignment
1 Holding brake
2 0V

LED Meaning
READY Pwr module ready

SH1 DSP error, PLC error w/E-STOP,
hardware or software error

SH2 No drive enable
TEMP.>> IGBT temperature too high

Equipment ground

MAXIMUM CURRENT FOR HOLDING BRAKE AT
     CONNECTOR X392 IS 2.0A

Sliding switch:
          AXIS = axis module

          Enabling through X72 of power supply unit

           SPINDLE = spindle module
           Enabling through X71 of power supply unit

PMD 115 Power Module  

Figure 6-7, PMD 115 Power Module, Connections 
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 PM 123A Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-8.   

TEMP >>

X112

X112

X79

AXIS
SPINDLE

U V W

SPINDLE: Spindle module
   Enabling through X71 of the power supply unit

24 V supply for motor holding brakeX344

 AXIS: Axis module
   Enabling through X72 of the power supply unit

Sliding switch:

PM123A

PWM, axis / spindleX112

X79 Unit bus

Internally both of these inputs are switched in parallel.)
(The upper or lower X112 may be used;
PWM, axis / spindleX112

SH 1         (X112)
READY

SH 2

SH 1         (X111)
READY

SH 2

X82

X392

X344

Equipment ground

Motor connection for axis / spindle

Motor holding brakeX392

X82

 

Figure 6-8, PM 123A Power Module, Connections 
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 PMD 125 and PMD 140 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-9.     

WVU

SPINDLE

AXIS

X79

X112

X111

TEMP. >>

(X112)
SH2
SH1
READY

X
34

4

X3
92

X8
1

CNTR DESCRIPTION
X79 Unit BUS
X81 Motor connection for axis / spindle
X112 PWM, axis / spindle
X344 +24V supply for motor holding brake
X392 Motor holding brake

X81 Assignment
U Motor connection for U
V Motor connection for V
W Motor connection for W

X344 Assignment
1 +24V
2 0V

X392 Assignment
1 Holding brake
2 0V

MAXIMUM CURRENT FOR HOLDING BRAKE AT
     CONNECTOR X392 IS 2.0A

LED Meaning
READY Pwr module ready

SH1 DSP error, PLC error w/E-STOP,
hardware or software error

SH2 No drive enable
TEMP.>> IGBT temperature too high

Equipment ground

Sliding switch:
          AXIS = axis module

          Enabling through X72 of power supply unit

           SPINDLE = spindle module
           Enabling through X71 of power supply unit

PMD 125-140 Power Module

 

Figure 6-9, PMD 125 and PMD 140 Power Module, Connections 
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 PM 132A and PM 148A Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-10.   

X344

X392

TEMP >>

X112

X112

X79

AXIS
SPINDLE

X80

U V W

READY

SH 2
SH 1         (X112)

SPINDLE: Spindle module
   Enabling through X71 of the power supply unit

Equipment ground

Motor connection for axis / spindle

24 V supply for motor holding brake

Motor holding brake

X344

X392

X80

 AXIS: Axis module
   Enabling through X72 of the power supply unit

Sliding switch:

PM132A148A

PWM, axis / spindleX112

X79 Unit bus

Internally both of these inputs are switched in parallel.)
(The upper or lower X112 may be used;
PWM, axis / spindleX112

 

Figure 6-10, PM 132A and PM 148A Power Module, Connections 
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 PMD 160 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-11.   

Sliding switch:
          AXIS = axis module

          Enabling through X72 of power supply unit

           SPINDLE = spindle module
           Enabling through X71 of power supply unit

U V W

SPINDLE

AXIS

TEMP. >>

X79

X112

(X112)
SH2
SH1
READY

X
34

4

X
39

2

CNTR DESCRIPTION
X79 Unit BUS
X81 Motor connection for axis / spindle
X112 PWM, axis / spindle
X344 +24V supply for motor holding brake
X399 Motor holding brake

X81 Assignment
U Motor connection for U
V Motor connection for V
W Motor connection for W

X344 Assignment
1 +24V
2 0V

X392 Assignment
1 Holding brake
2 0V

PMD 160 Power Module

MAXIMUM CURRENT FOR HOLDING BRAKE AT
     CONNECTOR X392 IS 2.0A

LED Meaning
READY Pwr module ready

SH1 DSP error, PLC error w/E-STOP,
hardware or software error

SH2 No drive enable
TEMP.>> IGBT temperature too high

Equipment ground

 

Figure 6-11, PMD 160 Power Module, Connections 
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 PM 170A Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-12.   

SH 1          (X112)
READY

SH 2

SPINDLE
AXIS

TEMP >>

Motor connection for axis / spindle
24 V supply for motor holding brake

Motor holding brake

X344

X392

X80

Equipment ground

AXIS: axis module
     Enabling through XX72 of the power supply unit

PWM, axis / spindle

Sliding switch:

X112

X79 Unit bus

SPINDLE: spindle module
     Enabling through X71 of the power supply unit

V W

X344

X392

X112

X79

X80

U

PM170A
 

Figure 6-12, PM 170A Power Module, Connections 
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 PMD 196 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-13.   

U V

SPINDLE

AXIS

TEMP. >>

X79

X112

(X112)
SH2
SH1
READY

W

LED Meaning
READY Pwr module ready

SH1 DSP error, PLC error w/E-STOP
hardware or software error

SH2 No drive enable
TEMP.>> IGBT temperature too high

Equipment ground

Sliding switch:
          AXIS = axis module

          Enabling through X72 of power supply unit

           SPINDLE = spindle module
           Enabling through X71 of power supply unit

CNTR DESCRIPTION
X79 Unit BUS
X80 Motor connection for axis / spindle
X112 PWM, axis / spindle
X344 +24V supply for motor holding brake
X399 Motor holding brake

X80 Assignment
U Motor connection for U
V Motor connection for V
W Motor connection for W

X344 Assignment
1 +24V
2 0V

X392 Assignment
1 Holding brake
2 0V

MAXIMUM CURRENT FOR HOLDING BRAKE AT
     CONNECTOR X392 IS 2.0A

PMD 196 Power Module  

Figure 6-13, PMD 196 Power Module, Connections 
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 PM 207 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-14.   

Motor connection for axis 1 (X111)

Motor holding brake

24 V supply for motor holding brake

Motor connection for axis 2 (X112)

Equipment ground

X82

X81

X392

X344

PWM, axis 2

X111

Unit busX79

X112

X344

X392

X82

SH 1         (X 111)
SH 2

READY

TEMP >>

X111

X112

X79

X81

PWM, axis 1

SH 1         (X 112)
SH 2

READY

PM207  

Figure 6-14, PM 207 Power Module, Connections 
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 PMD 207 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-15.   

TEMP. >>

(X112)
SH2
SH1
READY

(X111)
SH2
SH1
READY

X79

X112

X111

CNTR DESCRIPTION
X79 Unit BUS
X81 Motor connection for axis 1 (X111)
X82 Motor connection for axis 2 (X112)
X111 PWM, axis 1
X112 PWM, axis 2
X344 +24V supply for motor holding brake
X392 Motor holding brake

X81/X82 Assignment
U Motor connection U
V Motor connection V
W Motor connection W

X344 Assignment
1 +24V
2 0V

X392 Assignment
1 Holding brake
2 0V

LED Meaning
READY Pwr module ready

SH1 DSP error, PLC error w/E-STOP,
hardware or software error

SH2 No drive enable
TEMP. >> IGBT temperature too high

MAXIMUM CURRENT FOR HOLDING BRAKE AT
     CONNECTOR X392 IS 2.0A

PMD 207 Power Module

Equipment ground

 

Figure 6-15, PMD 207 Power Module, Connections 
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 PM 215A and PM 223A Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-16.   

AXIS: X112 = axis
    Enabling through X72 of the power supply unit

Motor connection for axis 1 (X111)

Motor holding brake
24 V supply for motor holding brake

Motor connection for axis 2 / spindle (X112)

Equipment ground

X82
X81

X392
X344

PWM, axis 2 / spindle

X111

X112

X344

X392

TEMP >>

PWM, axis 1

AXIS
SPINDLE

W

X82

U

X81

WU

Sliding switch:

SH 1         (X 112)

SH 1         (X 111)

X79

X112

X111

READY

READY

SH 2

SH 2

Unit busX79

SPINDLE: X112 = spindle
    Enabling through X71 of the power supply unit

PM215APM223A
 

Figure 6-16, PM 215A and PM 223A Power Module, Connections 
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 PMD 215 and PMD 225 Power Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-17.     

WU WVU

(X111)
SH2
SH1
READY

SPINDLE

AXIS

X79

X112

X111

TEMP. >>

(X112)
SH2
SH1
READY

X
82

X
34

4

X
39

2

X
81

CNTR DESCRIPTION
X79 Unit BUS
X81 Motor connection for axis 1 (X111)
X82 Motor connection for axis 2 / spindle (X112)
X111 PWM, axis 1
X112 PWM, axis 2 / spindle
X344 +24V supply for motor holding brake
X392 Motor holding brake

X81/X82 Assignment
U Motor connection for U
V Motor connection for V
W Motor connection for W

X344 Assignment
1 +24V
2 0V

X392 Assignment
1 Holding brake
2 0V

LED Meaning
READY Pwr module ready

SH1 DSP error, PLC error w/E-STOP,
hardware or software error

SH2 No drive enable
TEMP.>> IGBT temperature too high

MAXIMUM CURRENT FOR HOLDING BRAKE AT
     CONNECTOR X392 IS 2.0A

           SPINDLE:  X112 = spindle

Sliding switch:
          AXIS:  X112 = axis

          Enabling through X72 of power supply unit

           Enabling through X71 of power supply unit

Equipment ground

PMD 215-225 Power Module  

Figure 6-17, PMD 215 and PMD 225 Power Module, Connections 
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  Description of LEDs on PM and PMD Power Modules 
For PM and PMD power modules description of the LEDs refer to  
Table 6-4.     

Table 6-4, PM and PMD Power Modules - LEDs Description 

LED Meaning Signal Direction Signal 
READY Power module is ready PM, PMD > CNC Chassis RDY 
SH 1 Flashing DSP error, PLC error with 

Emergency Stop, CNC Chassis 
hardware or software error 

CNC Chassis > PM, PMD SH1 

SH 2 No drive available (e.g. by the PLC, 
active via external signal or SH1) 

CNC Chassis > PM, PMD SH2 

TEMP >> Warning signal for Insulated Gate 
Bipolar Transistor (IGBT) 
temperature too high 

PM, PMD > CNC Chassis ERR 

 

 

 PS 120A Power Supply Unit 
Refer to Figure 5-12, PS 120A Power Supply Unit and “Section 5, 
”Connecting the PS 120A Power Supply Unit.”    
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 BR 9 Braking Resistor 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-18.   

Unit busX79

TEMP >>

X79

Warning signal for excessive
TEMP. >>

temperature of braking resistor

 

Figure 6-18, BR 9 Connections 
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 BR 10F and BR 18F Braking Resistor 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-19.   

X1     PS 130 power supply module
X2     Supply voltage for the fan of the braking resistor
X3     Temperature switch

BR10F18FConnect

 

Figure 6-19, BR 10F and BR 18F Connections 
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 BR 18 Braking Resistor Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-20.   

BR18Power

RB1, RB2  - PS 130 power supply unt

T1, T2        - Temperature switch

RB1 RB2
T1 T2

 

Figure 6-20, BR 18 Braking Resistor Module, Connections 
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 DLF 130 DC-Link Filter 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-21.   

This illustration will be available in the future

 
Figure 6-21, DLF 130 DC-Link Filter, Connections 
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 Adapter Module 

DANGER:  Do not engage or disengage any connecting elements 
while the unit is under power! 

See Figure 6-22.  

This illustration will be available in the future

 
Figure 6-22, Adapter Module, Connections 
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 Mounting and Connection of the Modular Amplifier System 
The following topics are described:   

 Arranging the Modules 
 Connecting the Modules 
 Direct Drives 
 Module Covers 
 Additional Power Supply 
 Mounting the Modular Amplifier System 
 Connecting the Motors 
 Connections on the PS 130 Power Supply Units 
 Connections on the PS 122R and PS 145R Power Supply Units 

 Arranging the Modules 
The power modules are arranged between the PS 1xx(R) power supply 
unit and the logic unit.  The power module for the spindle is placed next to 
the PS 1xx(R) power supply unit, and the power modules for the axes are 
then place in order of decreasing rated current.   

If the BR 9 braking resistor module is used together with the PS 122R 
and PS 145R energy-recovery power modules, the braking resistor is 
arranged between the weakest power module and the CNC Chassis.  
See Figure 6-23. 

PS 1xx(R) PM 1xx(A), 
PM 2xx(A), 
PMD 1xx, 
PMD 2xx 
for the first 
spindle 

PM 1xx(A), 
PM 2xx(A), 
PMD 1xx, 
PMD 2xx 
for the 
second 
spindle  
(not on all 
controls) 
 
 

Optional 
DLF 1x0 

PM 1xx(A), 
PM 2xx(A), 
PMD 1xx, 
PMD 2xx 

Optional 
BR 9 
(only  
PS 122R 
or 
PS 145R) 

CNC 
Chassis 

 
Figure 6-23, Configuration of Amplifier, CNC, and Power Supply 
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 Connecting the Modules 
The DC-link power supply UZ is supplied to the amplifier modules for the 
PS 1xx power supply unit via power bars (screwed into each module, and 
if required, the BR 9 braking resistor.   

A further power conductor bar establishes the ground connection 
between the individual modules. 

Three power conductor bars are included as accessories with the power 
modules (two for the DC-link, one for the ground.) 

The 50-line ribbon cable connects the CNC Chassis with the PS 1xx(R) 
and supplies the power to the CNC Chassis. 

The 40-line ribbon cable connects the PS 1xx with the power modules 
and, if required, the BR 9, forming the unit base. 

The 20-line ribbon cables connect the CNC Chassis and the power 
modules, and supply the PWM signals of the axes and the spindle(s). 

 Direct Drives 
Direct drives (linear motors, torque motors) used in conjunction with 
regenerative inverter systems require a DLF 1x0 DC-link filter, which is 
mounted to the left of the direct drives’ power modules.  The DC-link 
current is then led through this filter.   

 Module Covers 
The ribbon cables must be covered to protect against interference.   

A cover is supplied as an accessory with the PS 1xx(R) (P/N 12324567), 
which protects the following modules: 

• PS 1xx(R) 

• PM 170A or  

• One power module (PM 1xx(A), PM 2xx(A), PMD 1xx, or PMD 2xx)  
(100 mm width), and 
One power module (PM 1xx(A), PM 2xx(A), PMD 1xx, or PMD 2xx)  
(50 mm width) 

The cover for the CNC Chassis is supplied with the CNC Chassis. 

If further power modules are used, the corresponding covers must be 
ordered separately. 
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 Additional Power Supply 
If several encoders with a high current consumption (e.g., encoders with 
EnDat interface) are connected, an additional power supply source used 
in conjunction with the amplifier or a power supply unit might become 
necessary.  The additional PS 120A power supply unit can be used for 
this purpose.  It is mounted next to the CNC at its left.   

The power supply unit is connected to the DC-link voltage via the 
conductor bar of the previous left module.  The upper conductor bar also 
establishes the ground connection of the DE-link. 

The 50-line ribbon cable of the amplifier / power supply unit for 
transmitting the status signals is connected to X69 of the PS 120A.  The 
free ribbon cable of the PS 120A is connected to X69 of the CNC. 

The 5 V power supply (X74) of the PS 120A is connected to the terminals 
on the CNC (X74) by means of the wires included in the PS 120A items 
supplied. 
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 Mounting the Modular Amplifier System 
Refer to Figure 6-24.   

MountSystem

 

Figure 6-24, Mounting the Modular Amplifier System 
 

WARNING:  All electrical screw connections must be tightened after 
installation is complete (tightening torque 3.5 Nm). 
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 Connecting the Motors 
The shield of the lines for the holding brake is to be kept as close as 
possible (< 1.18 in. [30 mm]) to ground.  The best solution is to fasten the 
shield with a metal clamp directly onto the sheet metal housing of the 
electrical cabinet.  Refer to Figure 6-25.   

ConnectMotors

PE
power cable

Shield for
holding brake

Shield

X392
X80-X82

Strain relief

 

Figure 6-25, Connecting the Motors 
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 Connections on the PS 130 Power Supply Units 

DANGER:  Danger of electrical shock! 
The power supply unit may be opened only by ANILAM service 
engineers. 
Do not engage or disengage any terminals while they are under 
power. 

PS 130 - X31:  Supply Voltage for UZ 

With a power supply voltage of 400 V, the modular amplifier voltage UZ is 
565 VDC.  Refer to Table 6-5.   

Table 6-5, PS 130 - X31:  Supply Voltage for UZ 

Terminals Assignment PS 130 

L1 

L2 

L3 

400 VAC ± 10% 

50 Hz to 60 Hz 

 Cable:  (single conductor (HT wire)) 
Wire cross section:   16 mm2  
Line fuse:        63 A (gRL) Siemens Sitor type 
Grounding terminal:   ≥ 10 mm2  

Tightening torque for 
connecting terminals: 

4–4.5 Nm (35–40 lb-in) 

 

NOTE:  EN 50 178 requires a non-detachable connection to the line 
power supply. 

 

NOTE:  If the power supply is other than 400 V, an autotransformer is 
required.  It must comply at least with the connection 
specifications of the subsequent power supply unit. 
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PS 130 - Main Contactor and Safety Relay 

  PS 130 - X70:  Main Contactor 
Refer to Table 6-6.   

Table 6-6, PS 130 – X70:  Main Contactor Pinout 

Connection Terminal X70 Assignment 
1 +24 V output (maximum 250 mA) 
2 0 V 
3 +24 V input for UZ ON 
4 Do not assign 
5 Do not assign 
6**1 Normally closed contact (OE1) 
7**1 Normally closed contact (OE2) 

**1      Maximum 125 V 

Warning:  A recovery diode is required in the proximity of the 
inductive loads, (for example, relay or contactor coils). 

  PS 130 - X71:  Safety Relay Spindle, X72:  Safety Relay Axes 
Refer to Table 6-7.   

Table 6-7, PS 130 - X71: Safety Relay Spindle, X72:  Safety Relay Axes Pinout 

Terminals  
X71 and X72 

Assignment 

1 +24 V output (maximum 250 mA) 
2 0 V 
3 +24 V input for Axis ON, Spindle ON 
4 Do not assign 
5 Do not assign 
6**1 Normally closed contact (OE1A or OE1S) 
7**1 Normally closed contact (OE2A or OES2) 

**1      Maximum 125 V 

Warning:  A recovery diode is required in the proximity of the 
inductive loads, (for example, relay or contactor coils). 
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PS 130 – X90:  24 V Output (PS 130 only) 
Refer to Table 6-8.   

Table 6-8, PS 130 – X90:  24 V Output Pinout 

Connection Terminal X90 Assignment 
+ +24 V (maximum 250 mA) 
– 0 V 

PS 130 – X69:  CNC Power Supply and Control Signals 

With lengths of 25.62 inches (600 mm) and longer, the 50-line ribbon 
cable for the CNC power supply and control signals is led doubled to the 
CNC Chassis to increase the wire cross section.  Refer to Table 6-9.   

Table 6-9, PS 130 - X69:  CNC Supply Voltage and Control Signals Pinout 

50-line Ribbon 
Connector 

Assignment  50-line Ribbon 
Connector 

Assignment 

1a to 5b +5 V  16b GND 
6a to 7b +12 V  17a RDY.PS 
8a +5 V (low-voltage 

separation) 
 17b GND 

8b 0 V (low-voltage 
separation) 

 18a ERR.ILEAK 

9a +15 V  18b GND 
9b –15 V  19a Do not assign 
10a UZAN  19b GND 
10b 0 V  20a Do not assign 
11a IZAN  20b GND 
11b 0 V  21a 0 V 
12a RES.PS  21b GND 

12b 0 V  22a 0 V 
13a PF.PS  22b GND 

13b GND  23a Reserved (SDA) 
14a ERR.UZ.GR  23b GND 

14b GND  24a Reserved (SCL) 
15a ERR.IZ.GR  24b GND 

15b GND  25a RES.LE 
16a ERR.TEMP  25b GND 

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation. 
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PS 130 – X74:  5 V Power Supply (PS 130 only) 
Refer to Table 6-10.   

Table 6-10, PS 130 – X74:  5 V Power Supply Pinout 
Connection Terminal X74 Assignment 
+ +5 V (load capacity 20 A) 
– 0 V 

PS 130 – X79:  Unit Bus 
Refer to Table 6-11.   

Table 6-11, PS 130 - X79 Unit Bus Pinout 
40-line Ribbon 
Connector 

Assignment  

1a to 3b 0 V **1 
4a +24 V **1 
4b +24 V **1 
5a +15 V **1 
5b +24 V **1 
6a +15 V **1 
6b +15 V **1 

**1  These voltages may 
not be linked with other 
voltages (insulation 
limitation). 

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  

10b ERR.TEMP  

11a PF.PS  

11b 0 V  

12a RES.PS  

12b 0 V  

13a PWR.OFF  

13b 0 V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axes enable)  
15b to 16b 0 V  
17a and 17b –15 V  
18a and 18b +15 V  
19a to 20b +5 V  

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation (except for 1a to 6b). 
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Connecting the Braking Resistors to the PS 130 Power Supply Unit 
The following topics are described:   

 PS 130:  Cross Section 
 PS 130:  X89: Terminal for Braking Resistors 
 PS 130:  BR 18 and BR 18F Temperature Switch 
 PS 130:  X2: Fan for the BR 10F and BR 18F External Braking 

Resistor 

One BR 10F, BR 18, BR 18F, or two BR 18 braking resistors in parallel 
must be connected with the PS 130 power supply unit.   

The braking resistor is switched on when the modular amplifier voltage UZ 
exceeds 700 V and is switched off again as soon as it falls below 670 V. 

NOTE: If no braking resistor is connected, the modular amplifier voltage 
UZ can increase and at UZ > 800 V all power stages will be 
switched off (LED for UDC-LINK >> lights up)! 

PS 130:  Cross Section 
The following cross section is required for connecting the braking resistor.  
Refer to Table 6-12.    

Table 6-12, PS 130:  Braking Resistors Cross Section 

Braking Resistor Cross Section 
BR 18 1.5 mm2  
2 x BR 18 in parallel 4.0 mm2  
BR 18F 1.5 mm2  
BR 10F 4.0 mm2  
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PS 130:  X89: Terminal for Braking Resistors 
For BR 18, refer to Table 6-13.   

Table 6-13, PS 130:  X89:  BR 18 Terminal Connection 

Connecting 
Terminal X89 

Assignment BR 18 Braking 
Resistor 

1 +UZ RB1 
2 Switch against –UZ RB2 

For BR 10F and BR 18F, refer to Table 6-14.   

Table 6-14, PS 130:  X89:  BR 10F and BR 18F Terminal Connection 

Connecting 
Terminal X89 

Assignment BR 10F and BR 18F Braking 
Resistor, Connecting Terminal 
X1 

1 +UZ 1 
2 Switch against –UZ 2 

 

PS 130:  BR 18 and BR 18F Temperature Switch 
The temperature switch is a normally closed contact and is set to protect 
the braking resistor from being damaged.  It can have maximum load:  
250V, 5 A.  The switch can be connected to a PLC input on the CNC 
Chassis and evaluated via the PLC.  Refer to Table 6-15 and Table 6-16.   

Table 6-15, PS 130:  BR 18, Temperature Switch Pinout 

BR 18 Connecting Terminal Assignment 
T1 1 
T2 2 

 

Table 6-16, PS 130:  BR 18F, Temperature Switch Pinout 

BR 18F Connecting Terminal Assignment 
1 1 
2 2 
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PS 130:  X2: Fan for the BR 10F and BR 18F External Braking Resistor 
Refer to Table 6-17 for the external braking resistors:  BR 10F and  
BR 18F.  

Table 6-17, PS 130 - X2 Fan for BR 10F and BR 18F 

Connecting Terminal X2 Assignment 
+ +24 V (PLC) 
– 0 V 

 

 Connections on the PS 122R and PS 145R Power Supply Units 

DANGER:  Danger of electrical shock! 
The power supply unit may be opened only by ANILAM service 
engineers. 
Do not engage or disengage any terminals while they are under 
power. 

 

The following topics are described:   

 PS 122R and PS 145R:  X31: Supply Voltage for UZ 
 PS 122R and PS 145R - Main Contactor and Safety Relay 
 PS 122R and PS 145R:  X69: CNC Power Supply and Control Signals 
 PS 122R and PS 145R:  X79: Unit Bus 
 PS 122R and PS 145R:  X74: 5 V Power Supply (PS 130 only) 
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PS 122R and PS 145R:  X31: Supply Voltage for UZ 
The modular amplifier voltage UZ is 650 VDC.  Refer to Table 6-18.   

The regenerative power supply units must be connected to the main 
power line via a commutating reactor and a line filter.  This is necessary 
for keeping the main line free of disruptive higher harmonics. 

Table 6-18, PS 122R and PD 145R:  X31: Supply Voltage for UZ 

Terminals Assignment PS 122R and PS 145R 

L1 

L2 

L3 

PE 

400 VAC ± 10% 

50 Hz to 60 Hz 

 PS 122R: 
Cable:  (single conductor (HT wire)) 
Wire cross section:   10 mm2  
Single conductor:      H07 V2-K:  6 mm2  
Line fuse:          35 A (gRL) Siemens Sitor type 
Grounding terminal:   ≥ 10 mm2  

Tightening torque for 
connecting terminals:

2.0–2.3 Nm (18–20.5 lb-in) 

 PS 142R: 
Cable:  (single conductor (HT wire)) 
Wire cross section:    35 mm2  
Single conductor:       H07 V2-K:  25 mm2  
Line fuse:          80 A (gRL) Siemens Sitor type 
Grounding terminal:   ≥ 16 mm2 

Tightening torque for 
connecting terminals:

4.0–4.5 Nm (35–40 lb-in) 

 

NOTE:  The cables between the power supply unit and commutating 
reactor as well as between the commutating reactor and line filter 
must be as short as possible (< 1.3 ft (0.4 m)). 
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PS 122R and PS 145R - Main Contactor and Safety Relay 
The following topics are described:   

 PS 122R and PS 145R:  X70: Main Contactor 
 PS 122R and PS 145R:  X71: Safety Relay Spindle, X72: Safety 

Relay Axes 

PS 122R and PS 145R:  X70: Main Contactor 
Refer to Table 6-19.   

Table 6-19, PS 122R and PS 145R:  X70: Main Contactor Pinout 

Connection Terminal X70 Assignment 

1 +24 V output (maximum 250 mA) 
2 0 V 
3 +24 V input for UZ ON 
4 Do not assign 
5 Do not assign 
6**1 Normally closed contact (OE1) 
7**1 Normally closed contact (OE2) 

**1      Maximum 125 V 

Warning:  A recovery diode is required in the proximity of the 
inductive loads, (for example, relay or contactor coils). 

PS 122R and PS 145R:  X71: Safety Relay Spindle, X72: Safety Relay Axes 
Refer to Table 6-20.   

Table 6-20, PS 122R and PS 145R:  X71: Safety Relay Spindle,  
X72:  Safety Relay Axes Pinout 

Terminals  
X71 and X72 

Assignment 

1 +24 V output (maximum 250 mA) 
2 0 V 
3 +24 V input for Axis ON, Spindle ON 
4 Do not assign 
5 Do not assign 
6**1 Normally closed contact (OE1A or OE1S) 
7**1 Normally closed contact (OE2A or OES2) 

**1      Maximum 125 V 

Warning:  A recovery diode is required in the proximity of the 
inductive loads, (for example, relay or contactor coils). 
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PS 122R and PS 145R:  X69: CNC Power Supply and Control Signals 

With lengths of 25.62 inches (600 mm) and longer, the 50-line ribbon 
cable for the CNC power supply and control signals is led doubled to the 
CNC Chassis to increase the wire cross section.  Refer to Table 6-21.     

Table 6-21, PS 122R and PS 145R:  X69: CNC Supply Voltage and Control 
Signals Pinout 

50-line Ribbon 
Connector 

Assignment  50-line Ribbon 
Connector 

Assignment 

1a to 5b +5 V  16b GND 
6a to 7b +12 V  17a RDY.PS 
8a +5 V (low-voltage 

separation) 
 17b GND 

8b 0 V (low-voltage 
separation) 

 18a ERR.ILEAK 

9a +15 V  18b GND 
9b –15 V  19a PF.PS.AC 
10a UZAN  19b GND 
10b 0 V  20a Do not assign 
11a IZAN  20b GND 
11b 0 V  21a Do not assign 
12a RES.PS  21b GND 

12b 0 V  22a 0 V 
13a PF.PS.ZK  22b GND 

13b GND  23a Reserved (SDA) 
14a ERR.UZ.GR  23b GND 

14b GND  24a Reserved (SCL) 
15a ERR.IZ.GR  24b GND 

15b GND  25a RES.LE 
16a ERR.TEMP  25b GND 

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation. 
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PS 122R and PS 145R:  X79: Unit Bus 
Refer to Table 6-22.   

Table 6-22, PS 122R and PS 145R:  X79: Unit Bus Pinout 
40-line Ribbon 
Connector 

Assignment  

1a to 3b 0 V **1 
4a +24 V **1 
4b +24 V **1 
5a +15 V **1 
5b +24 V **1 
6a +15 V **1 
6b +15 V **1 

**1  These voltages 
may not be linked 
with other voltages 
(insulation limitation). 

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  
10b ERR.TEMP  
11a PF.PS  
11b 0 V  
12a RES.PS  
12b 0 V  
13a PWR.OFF  
13b 0 V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axes enable)  
15b to 16b 0 V  
17a and 17b –15 V  
18a and 18b +15 V  
19a to 20b +5 V  

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation (except for 1a to 6b). 

 

PS 122R and PS 145R:  X74: 5 V Power Supply (PS 130 only) 
Refer to Table 6-23.   

Table 6-23, PS 122R and PS 145R:  X74:  5 V Power Supply Pinout 
Connection Terminal X74 Assignment 
+ +5 V (load capacity 20 A) 
– 0 V 
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 Connections with BR 9 Braking Resistor Module 
The BR 9 braking resistor module must be used when axis motors with 
brakes are used.  In the event of power failure, it dissipates the energy 
returned by the motors to the DC-link.  The BR 9 is switched on when the 
inverter voltage UZ exceeds 740 V and is switched off again as soon as it 
falls below 720 V.  Refer to Table 6-24.   

DANGER:  Danger of electrical shock! 
The BR 9 braking resistor module may be opened only by ANILAM 
service engineers. 
Do not engage or disengage any terminals while they are under 
power. 

Table 6-24, BR 9 - X79:  Unit Bus Pinout 

40-line Ribbon 
Connector 

Assignment  

1a to 3b 0 V **1 
4a +24 V **1 
4b +24 V **1 
5a +15 V **1 
5b +24 V **1 
6a +15 V **1 
6b +15 V **1 

***1  These voltages 
may not be linked 
with other voltages 
(insulation limitation).

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  
10b ERR.TEMP  
11a PF.PS  
11b 0 V  
12a RES.PS  
12b 0 V  
13a PWR.OFF  
13b 0 V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axes enable)  
15b to 16b 0 V  
17a and 17b –15 V  
18a and 18b +15 V  
19a to 20b +5 V  

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation (except for 1a to 6b). 
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 Connections on the PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx Power Modules 

DANGER:  Danger of electrical shock! 
Only ANILAM service engineers must open the PM 1xx and PM 2xx 
power supply unit. 
Do not engage or disengage any terminals while they are under 
power. 

 

The following topics are described:   

 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – PWM connection to the 
CNC Chassis 

 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – X79: Unit Bus 
 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx –  Motor Connections 
 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – Connection of the Motor 

Holding Brakes 
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 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – PWM Connection to the CNC 
Chassis 

For PM 107, PM 115A, PM 123A, PM 132A, PM 148A, PM 170A,  
PM 207, PM 215A, PM 223A, PMD 107, PMD 115, PMD 125, PMD 140, 
PMD160, PMD 196, PMD 207, PMD 215, and PMD 225 power modules 
PWM connection (X111, X112) to the CNC Chassis refer to Table 6-25.      

Table 6-25, X111, X112 PWM Connection to the CNC Chassis Pinout 

Ribbon Connector 20-pin Assignment 
1a PWM U1 
1b 0 V U1 
2a PWM U2 
2b 0 V U2 
3a PWM U3 
3b 0 V U3 
4a SH2 
4b 0 V (SH2) 
5a SH1 
5b 0 V (SH1) 
6a +Iactl 1 
6b –Iactl 1 
7a 0 V (analog) 
7b +Iactl 2 
8a –Iactl 2 
8b 0 V (analog) 

9a Do not assign 
9b BRK 
10a ERR 
10b RDY 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation. 
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 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – X79: Unit Bus 
For PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx power modules X79 unit 
bus connections pinout refer to Table 6-26.     

Table 6-26, PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X79:  Unit Bus Pinout 

40-line Ribbon 
Connector 

Assignment  

1a to 3b 0 V **1 
4a +24 V **1 
4b +24 V **1 
5a +15 V **1 
5b +24 V **1 
6a +15 V **1 
6b +15 V **1 

**1  These voltages 
may not be linked 
with other voltages 
(insulation limitation).

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  
10b ERR.TEMP  

11a PF.PS  

11b 0 V  
12a RES.PS  

12b 0 V  
13a PWR.OFF  

13b 0 V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axes enable)  
15b to 16b 0 V  
17a and 17b –15 V  
18a and 18b +15 V  
19a to 20b +5 V  

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation (except for 1a to 6b). 
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 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – Motor Connections 
For PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx power modules X81 and 
X82 motor connections pinout refer to Table 6-27.     

Table 6-27, PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X81, X82: 
Axis/Spindle Motor Connections Pinout 

Terminals X81, X82 Assignment 
U Motor connection U 
V Motor connection V 
W Motor connection W 

 

For information on synchronous (axis) motors, asynchronous (spindle) 
motors, and power cables, refer to “Section 7, Available Motors and 
Accessories.” 

 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – Connection of the Motor Holding 
Brakes 

The following topics are described:   

 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx: X344: 24-V Supply for 
Motor Holding Brake 

 PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx: X392: Motor Holding 
Brake 

PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X344: 24-V Supply for Motor 
Holding Brake 

For PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx power modules X344 24-
V supply for the motor holding brake pinout refer to Table 6-28.     

Table 6-28, PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X344: 24-V 
Supply for Motor Holding Brake Pinout 

Connecting Terminal X344 Assignment 
1 +24 V 
2 0 V 
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PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X392: Motor Holding Brake 
For PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx power modules X392 
connection of the motor holding brake pinout refer to Table 6-29 (2-pin 
pinout) and/or Table 6-30 (4-Pin Pinout).  For X392 maximum current for 
controlling the holding brake, refer to Table 6-31.      

Table 6-29, PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X392: Motor 
Holding Brake (2-Pin Pinout) 

Connecting Terminal X392 Assignment 
1 Holding brake 
2 0 V 

   

Table 6-30, PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X392: Motor 
Holding Brake (4-Pin Pinout) 

Connecting Terminal X392 Assignment 
1 Holding brake (X112) 
2 0 V (X112) 
3 Holding brake (X111) 
4 0 V (X111) 

   

Table 6-31, PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx:  X392: 
Maximum Current Imax for Controlling the Holding Brake 

Power Module Imax 
PM 1xx(A) 3.0 A 
PM 2xx(A) 2.0 A 

 

Connecting the PS 120A Power Supply Unit 
Refer to “Section 5, Connecting the PS 120A Power Supply Unit.”   
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 Connecting the DLF 1x0 DC-Link Filter 
Direct drives (linear motors, torque motors) used with regenerative 
inverter systems result in voltage peaks, which might destroy the drive.  If 
you are using direct drives in conjunction with regenerative RA 201A, RA 
301C, RA 411C inverters, you must use the DLF 1x0 DC-link filter.   

 X79: Unit bus (only DLF 130) 
Refer to Table 6-32.   

Table 6-32, DLF 130: X79:  Unit Bus Pinout 

40-line Ribbon 
Connector 

Assignment  

1a to 3b 0 V **1 
4a +24 V **1 
4b +24 V **1 
5a +15 V **1 
5b +24 V **1 
6a +15 V **1 
6b +15 V **1 

**1  These voltages 
may not be linked 
with other voltages 
(only basic 
insulation). 

7a to 8b Do not assign  
9a Reserved (SDA)  
9b Do not assign  
10a Reserved (SCL)  
10b ERR.TEMP  
11a PF.PS  
11b 0 V  
12a RES.PS  
12b 0 V  

13a PWR.OFF  
13b 0 V  
14a 5 V FS (spindle enable)  
14b 0 V  
15a 5 V FA (axes enable)  
15b to 16b 0 V  
17a and 17b –15 V  
18a and 18b +15 V  
19a to 20b +5 V  

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation (except for 1a to 6b). 
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UZ: DC-Link Voltage 
The inverters for the direct drives are mounted to the right of the DLF DC-
link filter in order to separate the DC-link of the direct drives from the DC-
link of the conventional drives through the filter.  Refer to Table 6-33.    

Table 6-33, DC-Link Filter Connecting Terminals 

Connecting Terminals Assignment 
–UZin DC-link voltage –, from power supply unit 
+UZin DC-link voltage +, from power supply unit 
–UZout DC-link voltage –, to direct drives 
+UZout DC-link voltage +, to direct drives 

 

The DC-link is mounted by using: 

• The conductor bars (for ANILAM inverter systems). 

• A cable which is connected instead of the conductor bar (for non-
ANILAM inverter systems). 
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 Connecting the Adapter Module 
The following topics are described: 

 General 
 Important Notes for the Connection 
 Adapter Module – X69a:  From the First Power Supply Unit 

(Diagnosable) 
 Adapter Module – X69b:  From the Second Power Supply Unit (No 

Diagnosis) 
 Adapter Module – X69:  Ribbon Cable to the CNC 
 Adapter Module – X75:  Service Connector 

 General 
In modular regenerative inverter systems an additional power supply unit 
may become necessary if you are using inverters or motors with a high 
power demand.  The adapter module gives you the possibility of 
connecting this power supply unit to the present inverter system.  In this 
way one power supply unit can, for example, supply the power to high-
performance spindle and the other power supply unit can be used for the 
axes.   

The two power supply units are connected to the control via the supply 
bus (X69a/X69b – X69) and in this way integrated in the system 
monitoring. 

The two supply buses are linked in the adapter module.  The reset signal, 
analog signals, and the power supply are used by the module connected 
to X69a.  The ready signals of the power supply units are AND-gated.  All 
other digital signals are OE-gated.  X75 is an interface for service 
purposes.  This connector must not be wired. 

 Important Notes for the Connection 
For connection overview, see “Section 2, Accessories for Inverters and 
Modular Amplifiers.”   

Please keep the following in mind for connecting the inverter system and 
for integrating the status and control signals in its diagnosis or monitoring 
functions: 

• The two power supply units form tow separate DC-links and must 
therefore not be connected through the DC-link conductor bars.  The 
power of each DC-link must therefore be rated separately.  Motors 
whose power exceeds that of an individual power supply module can 
not be operated with two power supply units either. 
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• Each of the power supply units must have a separate power 
connection.  This means that upstream filters and other devices fro 
noise suppression, such as the LF 1xxA Line Filter, commutating 
reactor, and three-phase capacitor, must be provided separately for 
each of the power supply lines. 

• If the machine requires the use of braking resistors (e.g., BR 9) a 
separate module must be used for each DC-link. 

• Since, in principle, two separate inverter systems result, each of the 
systems requires its own unit bus (X79). 

• Error messages from the power supply units are received by the 
adapter module and transmitted to the control.  However, the control 
cannot determine which of the supply buses is responsible for eh error 
messages. 

• The ready signals from the power supply unit are combined in the 
adapter module and transmitted to the control. If a ready signal is 
missing, the control cannot determine which of the inverter systems 
has not sent the ready signal. 

 Supply Bus X69a/b: 
The DC-links to be monitored must be evaluated.  The present system 
architecture allows monitoring of only one DC-links voltage and 
current.  The DC-link with the greater load or the more critical 
components should be monitored and the power supply module 
concerned must be connected to X69a.  The other power supply 
module must be connected to X69b accordingly.   

 Diagnosability: 
The information given above also applies to diagnosability.  The 
control is able to diagnose power supply units, such as the PS 145R, 
only if the supply bus (X69) of the PS 145R is connected to X69a of 
the adapter module.  The power supply unit connected to X69b 
cannot be addressed by the system diagnosis.   

 5 V Power Supply X74: 
The 5 V power supply must be routed from the power supply unit 
connected to X69a to the control.    
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 Adapter Module – X69a:  From the First Power Supply Unit (Diagnosable) 

For lengths of ≅23.62” (600 mm) and longer, the 50-line ribbon cable for 
the CNC power supply and control signals is led doubled to the CNC 
Chassis in order to increase the wire cross section.  Refer to Table 6-34.   

Table 6-34, Adapter Module - X69a:  CNC Supply Voltage and Control Signals Pinout 

50-line Ribbon 
Connector 

Assignment  50-line Ribbon 
Connector 

Assignment 

1a to 5b +5 V  16b GND 
6a to 7b +12 V  17a RDY.PS_U1 
8a +5 V (low-voltage 

separation) 
 17b GND 

8b 0 V (low-voltage 
separation) 

 18a ERR.ILEAK_U1 

9a +15 V  18b GND 
9b –15 V  19a Not connected 
10a UZAN_U1  19b GND 
10b 0 V  20a Not connected 
11a IZAN_U1  20b GND 
11b 0 V  21a 0 V 
12a RES.PS_U1  21b GND 

12b 0 V  22a Not connected 
13a PF.PS_U1  22b GND 

13b GND  23a SDA 
14a ERR.UZ.GR_U1  23b GND 

14b GND  24a SCL 
15a ERR.IZ.GR_U1  24b GND 

15b GND  25a RES.LE 
16a ERR.TEMP_U1 

(PS, DLF, BR) 

 25b GND 

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation. 
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 Adapter Module – X69b:  From the Second Power Supply Unit (No Diagnosis) 

For lengths of ≅23.62” (600 mm) and longer, the 50-line ribbon cable for 
the CNC power supply and control signals is led doubled to the CNC 
Chassis in order to increase the wire cross section.  Refer to Table 6-35.   

Table 6-35, Adapter Module - X69b:  CNC Supply Voltage and Control Signals Pinout 

50-line Ribbon 
Connector 

Assignment  50-line Ribbon 
Connector 

Assignment 

1a to 5b +5 V  16b GND 
6a to 7b Not connected  17a RDY.PS_U2 
8a Not connected  17b GND 
8b Not connected  18a ERR.ILEAK_U2 
9a Not connected  18b GND 
9b Not connected  19a Not connected 
10a UZAN_U2  19b GND 
10b Not connected  20a Not connected 
11a IZAN_U2  20b GND 
11b Not connected  21a Not connected 
12a Not connected  21b GND 

12b 0 V  22a Not connected 
13a PF.PS_U2  22b GND 

13b GND  23a Not connected 
14a ERR.UZ.GR_U2  23b GND 

14b GND  24a Not connected 
15a ERR.IZ.GR_U2  24b GND 

15b GND  25a RES.LE 
16a ERR.TEMP_U2 

(PS, DLF, BR) 

 25b GND 

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation. 
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 Adapter Module – X69:  Ribbon Cable to the CNC 

For lengths of ≅23.62” (600 mm) and longer, the 50-line ribbon cable for 
the CNC power supply and control signals is led doubled to the CNC 
Chassis in order to increase the wire cross section.  Refer to Table 6-36.   

Table 6-36, Adapter Module - X69:  CNC Supply Voltage and Control Signals Pinout 

50-line Ribbon 
Connector 

Assignment  50-line Ribbon 
Connector 

Assignment 

1a to 5b +5 V  16b GND 
6a to 7b +12 V  17a RDY.PS 
8a +5 V (low-voltage 

separation) 
 17b GND 

8b 0 V (low-voltage 
separation) 

 18a ERR.ILEAK 

9a +15 V  18b GND 
9b –15 V  19a Do not assign 
10a UZAN  19b GND 
10b 0 V  20a Do not assign 
11a IZAN  20b GND 
11b 0 V  21a 0 V 
12a RES.PS  21b GND 

12b 0 V  22a 0 V 
13a PF.PS  22b GND 

13b GND  23a Reserved (SDA) 
14a ERR.UZ.GR  23b GND 

14b GND  24a Reserved (SCL) 
15a ERR.IZ.GR  24b GND 

15b GND  25a RES.LE 
16a ERR.TEMP  

(PS, DLF, BR) 

 25b GND 

 

NOTE: The interface complies with the requirements of EN 50 178 for 
low voltage electrical separation. 

 

 

 Adapter Module – X75:  Service Connector 

WARNING:  X75F must not be assigned.  It is only for service 
purposes.  
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 Physical Dimensions 
The following components dimensions are illustrated:   

 PS 122R Power Supply Unit 
 PS 130 Power Supply Unit 
 PS 145R Power Supply Unit 
 PS 120A Power Supply Unit 
 CR 135 Commutating Reactor 
 CR 170, CR 180 Commutating Reactors 
 LF 135A Line Filter 
 LF 180A Line Filter 
 BR 9 Braking Resistor 
 BR 18 Braking Resistor 
 BR 10F and BR 18F Braking Resistor 
 Three-Phase Current Capacitor 
 PM 107, PM 207 Power Modules 
 PM 115A, PM 123A, PM 132A, PM 148A, PM 215A, and PM 223A 

Power Modules 
 PM 107A Power Module 
 PMD 107 Power Module 
 PMD 115 Power Module 
 PMD 125, PMD 140 Power Module 
 PMD 160 Power Module 
 PMD 196 Power Module 
 PMD 207 Power Module 
 PMD 215, PMD 225 Power Module 
 DLF 110 DC-Link Filter 
 DLF 120 DC-Link Filter 
 DLF 130 DC-Link Filter 
 Adapter Module 
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 PS 122R Power Supply Unit 
Refer to Figure 6-26.   

X

X

PS122Dims

 
Figure 6-26, PS 122R Power Supply Unit, Dimensions 
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 PS 130 Power Supply Unit 
Refer to Figure 6-27.   

X

X

PS130Dims
 

Figure 6-27, PS 130 Power Supply Unit, Dimensions 
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 PS 145R Power Supply Unit 
Refer to Figure 6-28.   

X

X

PS145Dims

 
Figure 6-28, PS 145R Power Supply Unit, Dimensions 
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 PS 120A Power Supply Unit 
Refer to “Section 5, Physical Dimensions, PS 120A Power Supply Unit,” 
Figure 5-25, PS 120A Power Supply Unit Dimensions.   

 

 

 CR 135 Commutating Reactor 
Refer to Figure 6-29.   

CR135Dims

 

Figure 6-29, CR 135 Commutating Reactor, Dimensions 
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 CR 170, CR 180 Commutating Reactor 
Refer to Figure 6-30 and Table 6-37.     

CR170CR180Dim

 

Figure 6-30, CR 170, CR 180 Commutating Reactor, Dimensions 
 

Table 6-37, CR 170, CR 180 Commutating Reactor, Dimensions 

Value CR 170 CR 180 

L1 10.748” 
273 mm 

11.299” 
287 mm 

L2 1.535” 
39 mm 

1.732” 
44 mm 

L3 7.480” 
190 mm 

7.874” 
200 mm 

L4 9.448” 
240 mm 

9.842” 
250 mm 

L5 0.393” 
10 mm 

0.433” 
11 mm 

L6 3.740” 
95 mm 

4.055” 
103 mm 

L7 4.527” 
115 mm 

4.921” 
125 mm 

L8 4.527” 
115 mm 

5.118” 
130 mm 
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 LF 135A Line Filter 
Refer to Figure 6-31.   

LF135A

 
Figure 6-31, LF 135A Line Filter, Dimensions 
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 LF 180A Line Filter 
Refer to Figure 6-32.   

LF180ADims

 

Figure 6-32, LF 180A Line Filter, Dimensions 
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 BR 9 Braking Resistor 
Refer to Figure 5-26, BR 9 Dimensions.   

 BR 18 Braking Resistor 
Refer to Figure 5-27, BR 18 Dimensions.   

 BR 10F and BR 18F Braking Resistor 
Refer to Figure 5-28, BR 10F and BR 18F Dimensions.   

 

 

 Three-Phase Current Capacitor 
Refer to Figure 6-33.   

CC3PCAPDims  
Figure 6-33, Three-Phase Current Capacitor, CC 3P, Dimensions 
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 PM 107, PM 207 Power Module 
Refer to Figure 6-34.   

X

X

PM1x7Dims

 
Figure 6-34, PM 107, PM 207 Power Module, Dimensions 
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 PM 115A, PM 123A, PM 132A, PM 148A, PM 215A, and PM 223A Power Modules 
Refer to Figure 6-35.   

X

X

PM115ADims
 

Figure 6-35, PM 115A, PM 123A, PM 132A, PM 148A, PM 215A, and 
PM 223A Power Module, Dimensions 
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 PM 170A Power Module 
Refer to Figure 6-36.   

X

X

PM170ADim
 

Figure 6-36, PM 170A Power Module, Dimensions 
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 PMD 107 Power Module 
Refer to Figure 6-37.    

PMD107
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[5.50]11.04
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[50.00]
 1.97

11.81
[300.00]  

 
Figure 6-37, PMD 107 Power Module, Dimensions 
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 PMD 115 Power Module 
Refer to Figure 6-38.      

17.95
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[480.00]

 0.94
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[17.00]

Ø0.22
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 0.22
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 1.97

11.81
[300.00]

[50.00]

16.54
[420.00]

11.04
[280.50]

ALL DIMENSIONS ARE INCH [mm]

 
 
Figure 6-38, PMD 115 Power Module, Dimensions 
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 PMD 125, PMD 140 Power Module 
Refer to Figure 6-39.        

 [99.50]

 11.04
[280.50]

3.92

 11.81
[300.00]

PMD125-140

 16.54
 [420.00]
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[50.00]

 17.95
 [456.00]  18.90

[480.00]

0.67
[17.00]

 Ø0.22
 [Ø5.50]

 Ø0.47
 [Ø12.00]

0.22
[5.50]

0.94
[23.75]

 
 
Figure 6-39, PMD 125, PMD 140 Power Module, Dimensions 
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 PMD 160 Power Module 
Refer to Figure 6-40.    
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PMD160
 

 
Figure 6-40, PMD 160 Power Module, Dimensions 
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 PMD 196 Power Module 
Refer to Figure 6-41.    
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Figure 6-41, PMD 196 Power Module, Dimensions 
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 PMD 207 Power Module 
Refer to Figure 6-42.   

 16.54
 [420.00]

 11.04
 [280.50]

 1.97
 [50.00]

 11.81
 [300.00]

 17.95
 [456.00]

 18.90
 [480.00]

 0.22
 [5.50]

 0.67
 [17.00]

 Ø0.47
 [Ø12.00]

 Ø0.22
 [Ø5.50]ALL DIMENSIONS ARE INCH [mm]

PMD207  
 
Figure 6-42, PMD 207 Power Module, Dimensions 
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  PMD 215, PMD 225 Power Module 
Refer to Figure 6-43.        
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Figure 6-43, PMD 215, PMD 225 Power Module, Dimensions 
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 DLF 110 DC-Link Filter 
Refer to Figure 6-44.        

This illustration will be available in the future

 
 

Figure 6-44, DLF 110 DC-Link Filter, Dimensions 
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 DLF 120 DC-Link Filter 
Refer to Figure 6-45.        

This illustration will be available in the future

 
 

Figure 6-45, DLF 120 DC-Link Filter, Dimensions 
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 DLF 130 DC-Link Filter 
Refer to Figure 6-46.        

This illustration will be available in the future

 
 

Figure 6-46, DLF 120 DC-Link Filter, Dimensions 
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 Adapter Module 
Refer to Figure 6-47.       

This illustration will be available in the future

 

 
Figure 6-47, Adapter Module, Dimensions 
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Section 7 - Available Motors and Accessories 
The following topics are described in this section: 

 Available Motors 
 Cables and Connectors 
 Required Power Modules and Compact Inverters 
 Safety and Labeling Information 
 DC-Link Voltages for ANILAM Motors 
 Connecting Speed (Rotary) Encoders to the Motors 
 Power Connection of the ANILAM Motors 
 Connecting the Holding Brake 
 Connecting the Fan to the Spindle Motor 
 Mechanical Data 
 Axis Motors – AM Series 
 Spindle Motors – SM Series 
 Permissible Forces on the Motor Shaft 
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 Available Motors 
The following topics are described: 

 Spindle Motors 
 Axis Motors 

 

 Spindle Motors 
Refer to Table 7-1 for spindle (asynchronous) motors.   

Table 7-1, Spindle Motor Specifications 

Model Number (features) Rated 
Power 

Rated 
Speed 

P/N 

SM 055A 5.5 kW 1500 rpm 34100600 

SM 075A 7.5 kW 1500 rpm 34100605 

SM 100A 10.0 kW 1500 rpm 34100610 

SM 120A 12.0 kW 1500 rpm 34100615 

SM 055C (with standard bearing & with key) 5.5 kW 1500 rpm 34100625 

SM 055D (with spindle bearing & with key) 5.5 kW 1500 rpm 34100626 

SM 055E (with standard bearing & without key) 5.5 kW 1500 rpm 34100627 

SM 055F (with spindle bearing & without key) 5.5 kW 1500 rpm 34100628 

SM 075C (with standard bearing & with key) 7.5 kW 1500 rpm 34100630 

SM 075D (with spindle bearing & with key) 7.5 kW 1500 rpm 34100631 

SM 075E (with standard bearing & without key) 7.5 kW 1500 rpm 34100632 

SM 075F (with spindle bearing & without key) 7.5 kW 1500 rpm 34100633 

(Continued…) 
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Table 7-1, Spindle Motor Specifications (Continued) 

Model Number (features) Rated 
Power 

Rated 
Speed 

P/N 

SM 100C (with standard bearing & with key) 10.0 kW 1500 rpm 34100635 

SM 100D (with spindle bearing & with key) 10.0 kW 1500 rpm 34100636 

SM 100E (with standard bearing & without key) 10.0 kW 1500 rpm 34100637 

SM 100F (with spindle bearing & without key) 10.0 kW 1500 rpm 34100638 

SM 120C (with standard bearing & with key) 12.0 kW 750 rpm 34100640 

SM 120E (with standard bearing & without key) 12.0 kW 750 rpm 34100642 

SM 150C (with standard bearing & with key) 15.5 kW 1500 rpm 34100645 

SM 150D (with spindle bearing & with key) 15.5 kW 1500 rpm 34100646 

SM 150E (with standard bearing & without key) 15.5 kW 1500 rpm 34100647 

SM 150F (with spindle bearing & without key) 15.5 kW 1500 rpm 34100648 

SM 200C (with standard bearing & with key) 20.0 kW 1500 rpm 34100650 

SM 200D (with spindle bearing & with key) 20.0 kW 1500 rpm 34100651 

SM 200E (with standard bearing & without key) 20.0 kW 1500 rpm 34100652 

SM 200F (with spindle bearing & without key) 20.0 kW 1500 rpm 34100653 

SM 240C (with standard bearing & with key) 24.0 kW 1500 rpm 34100655 

SM 240D (with spindle bearing & with key) 24.0 kW 1500 rpm 34100656 

SM 240E (with standard bearing & without key) 24.0 kW 1500 rpm 34100657 

SM 240F (with spindle bearing & without key) 24.0 kW 1500 rpm 34100658 
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 Axis Motors 
Axis motors (synchronous motors) fulfill all requirements of a Numerical 
Control (NC) machine tool.  Some special characteristics include:   

• An excellent running smoothness 
• An appropriate mass moment of inertia 
• A very good ration of the rated torque to the stall torque 
• A low torque ripple 

Refer to Table 7-2.  The B in the model number indicates that the motor 
has a brake.  The –E in the model number indicates that the motor is an 
EcoDyn motor.   

Table 7-2, Axis Motor Specifications 

Model Number Stall Torque 
(100 K) 

Rated Speed P/N 

AM 820A 3.0 Nm 3000 rpm 34100400 
AM 820AB 3.0 Nm 3000 rpm 34100401 
AM 960A 5.2 Nm 4500 rpm 34100200 
AM 960AB 5.2 Nm 4500 rpm 34100201 
AM 1150A 9.0 Nm 3000 rpm 34100310 
AM 1150AB 9.0 Nm 3000 rpm 34100311 
AM 1160A 5.2 Nm 3000 rpm 34100210 
AM 1160AB 5.2 Nm 3000 rpm 34100211 
AM 1160C 7.2 Nm 3000 rpm 34100220 
AM 1160CB 7.2 Nm 3000 rpm 34100221 
AM 1160E 10.0 Nm 3000 rpm 34100230 
AM 1160EB 10.0 Nm 3000 rpm 34100231 
AM 1300A–E  6.0 Nm 3000 rpm 34100240 
AM 1300AB–E 6.0 Nm 3000 rpm 34100241 
AM 1300C–E 9.0 Nm 3000 rpm 34100245 
AM 1300CB–E 9.0 Nm 3000 rpm 34100246 
AM 1400A 13.0 Nm 3000 rpm 34100430 
AM 1400AB 13.0 Nm 3000 rpm 34100431 
AM 1400C 13.0 Nm 2000 rpm 34100420 
AM 1400CB 13.0 Nm 2000 rpm 34100421 

 (Continued…) 
   



Inverter Systems and Motors  
P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
All rights reserved.  Subject to change without notice. 7-5 
25-January-08 

Table 7-2, Axis Motor Specifications (Continued) 

Model Number Stall Torque 
(100 K) 

Rated Speed P/N 

AM 1550C 13.0 Nm 3000 rpm 34100250 
AM 1550CB 13.0 Nm 3000 rpm 34100251 
AM 1550E 17.7 Nm 3000 rpm 34100260 
AM 1550EB 17.7 Nm 3000 rpm 34100261 
AM 1550G 26.1 Nm 3000 rpm 34100270 
AM 1550GB 26.1 Nm 3000 rpm 34100271 
AM 1550A–E 13.0 Nm 3000 rpm 24100280 
AM 1550AB–E 13.0 Nm 3000 rpm 24100281 
AM 1550C–E 17.7 Nm 3000 rpm 34100285 
AM 1550CB–E 17.7 Nm 3000 rpm 34100286 
AM 1550D–E 21.6 Nm 3000 rpm 34100290 
AM 1550DB–E 21.6 Nm 3000 rpm 34100291 
AM 1550G–E 26.1 Nm 3000 rpm 34100295 
AM 1550GB–E 26.1 Nm 3000 rpm 34100296 
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 Cables and Connectors 
The following topics are described: 

 Power Cables for Axis Motors 
 Power Cables for Spindle Motors 
 Miscellaneous Cables and Connectors 
 Maximum Bend Radii of Power Cables with UL Certification 

DANGER: Ensure appropriate strain relief on all lines.  Never work on the unit 
while it is powered up.  Ensure that the motor is properly grounded.  
Ensure that the toroidal cores are mounted correctly.  For cable 
lengths longer than 15 m (49.2 ft) between motor and inverter, 
additional noise suppression measures could be necessary. 

 Power Cables for Axis Motors 
All connections are to the SA Series compact inverter.  Refer to Table 7-3.    

Table 7-3, Power Cables for Axis Motors 

Motors Cable P/N Axes Requiring Cables 

AM 960 Series,  
AM 1160 Series 

342001XX**1 Axes 1 to 4 

AM 820 Series,  
AM 1150 Series,  
AM 1400 Series 

342003XX**1 Axes 1 to 4 

AM 1550 Series 342002XX**1 Axes 1 to 4 

**1     Sold as cable assemblies (that is, with connector) in 5-foot 
increments, where:  XX = the length in feet. 
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 Power Cables for Spindle Motors 
Refer to Table 7-4.   

NOTE:  All cables have a UL certification and are suited for use at 
ambient temperatures of up to 40 °C (104 °F). 
The conductor material consists of copper (Cu). 

   

Table 7-4, Power and Fan Cables for Spindle Motors 

Motors Cable P/N Axes Requiring Cables Fan Cable P/N 

SM 055A 34201305**2 Spindle 34201311**2 

SM 055C–F 34201305**2 Spindle 34201311**2 
SM 075A 34201305**2 Spindle 34201311**2 

SM 075C–F 34201305**2 Spindle 34201311**2 
SM 100A 34201306**2 Spindle 34201311**2 

SM 100C–F 34201306**2 Spindle 34201311**2 

SM 120A 34201306**2 Spindle 34201311**2 

SM 120C, E 34201306**2 Spindle 34201311**2 

SM 150C–F 34201307**2 Spindle 34201311**2 

SM 200C–F 34201307**2 Spindle 34201311**2 

SM 240C–F 34201308**2 Spindle 34201311**2 

**2     Sold by the foot. 
 Miscellaneous Cables and Connectors 

Refer to Table 7-5.   

NOTE:  The last two digits of the cable P/N (XX) indicate the length of 
the cable.  For example, 34300010 indicates a 10-foot cable. 

Table 7-5, Miscellaneous Cables and Connectors Specifications 

Cable Designation Lengths (Ft) P/N 
CNC to LCD 05, 10, 15, 20, 25…. 65, 

70, 75 
343000XX 

CNC key input,  
CNC I/O 

05, 10, 15, 20, 25…. 65, 
70, 75 

343001XX 

CNC, MPG, PM300 15, 20, 30, 45, 60 343003XX 
CNC, MPG, PM500 05, 10, 15, 20, 25, 30, 35, 

45, 60, 75 
343004XX 

CNC, MPG, PM310 05, 15, 20, 30, 45, 50, 60 343005XX 
CNC I/O Module 02, 03, 06, 09, 15, 20, 25 343006XX 
CNC I/O  03, 10, 15, 20, 30, 45, 60 343007XX 
CNC to floppy 
PWR/SIG 

03 05, 10, 15, 20, 25 343002XX 
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 Maximum Bend Radii of Power Cables with UL Certification 
Refer to Table 7-6.  

Table 7-6, Maximum Bend Radii of Cables 

Cable P/N Cable Cross Section Maximum Bend 
Radius**1 

91001027 4 x 1.5 mm2 + (2 x 1 mm2) ≥ 2.56” (65 mm) 
91001028 4 x 4 mm2 + (2 x 1 mm2) ≥ 2.95” (75 mm) 
34201309 4 x 2.5 mm2 ≥ 2.36” (60 mm) 
34201305 4 x 4 mm2 ≥ 2.76” (70 mm) 
34201306 4 x 6 mm2 ≥ 2.95” (75 mm) 
34201307 4 x 16 mm2 ≥ 5.31” (135 mm) 
34201308 4 x 25 mm2 ≥ 5.91” (150 mm) 

**1      Frequent flexing 
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 Required Power Modules and Compact Inverters 
The following topics are described: 

 Axis Motors 
 Spindle Motors 
 Maximum Torque of a Drive 

 Axis Motors 
Refer to Table 7-7.  

Table 7-7, Required Power Modules and Compact Inverters 

Motor Power Module Compact Inverters 
 1-axis 2-axis  
AM 820 Series, AM 1140 
Series (nN = 2000 rpm), 
AM 1150 Series, 
AM 1160 Series 

PM 107 PM 207 Axis 1 to 4 

AM 1400 Series 
(nN = 3000 rpm) 
AM 1550C, AM 1550CB,  
AM 1550E, AM 1550EB 

PM 115A PM 215A Axis 4 

AM 1550G, AM 1550GB PM 123A PM 223A Axis 4 (only  
SA 411C, RA 411C) 
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 Spindle Motors 
Refer to Table 7-8.  

Table 7-8, Required Power Modules and Compact Inverters 

Motor Power Module Compact Inverters 
 1-axis 2-axis  
SM 055A PM 115A PM 215A Spindle 
SM 055C, SM 055D, 
SM 055E, SM 055F 
SM 075A,  
SM 075C, SM 075D, 
SM 075E, SM 075F 
SM 120A 

PM 123A PM 223A Spindle 

SM 100A, 
SM 100C, SM 100D, 
SM 100E, SM 100F 
SM 120C, SM 120E 

PM 123A PM 223A Spindle (only 
SA 301C, SA 411C, 
RA 301C, RA 411C) 

SM 150C, SM 150D, 
SM 150E, SM 150F 

PM 132A – Spindle  (only 
RA 301C, RA 411C) 

SM 200C, SM 200D, 
SM 200E, SM 200F 

PM 132A – – 

SM 240C, SM 240D, 
SM 240E, SM 240F 

PM 148A – – 
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 Maximum Torque of a Drive 
If the power module is not powerful enough, the maximum torque of the 
motor cannot be reached because the required current is being limited by 
the power module.  The maximum torque Mmax achievable by the drive 
can be calculated. 

Axis Motors: 
 

 

Spindle Motors: 

n
P

M
**2

*60 max
max π

=  

qN

q
Nmot I

I
PP max

max *=  

2
0

2
maxmax motq III −=  

2
0

2
motNdrvqN III −=  

 

MNmot: Rated torque of the motor in Nm 

INmot: Rated current of the motor in A 

INdrv: Rated current of the power module in A 

n: Motor speed in rpm 

PNmot: Power rating of the motor in W 

Imax: Lesser value between the maximum current of the motor and the  
maximum current of the power module in A 

I0mot: No-load current of the motor  

Ndrv
Nmot

Nmot I
I
MM *max =
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 Safety and Labeling Information 
The following topics are described: 

 Safety Precautions an Warranty Regulations 
 Motor Nameplate Conventions 

 Safety Precautions and Warranty Regulations 
Please observe the following precautions to prevent personal injury and 
damage to equipment.  Damage caused by failure to observe safety 
precautions cannot be covered under the manufacturer’s warranty. 

DANGER: During operation, several of the motor parts could be live or moving.  
Do not open the CNC cabinet, or make/break connections while the 
unit is powered up.  Only trained personnel can repair or service the 
motor.  Enclose the motor as shown in dimensional drawings 
throughout this section.  Ensure that the motor is properly 
grounded. Do not connect inverter motors directly to three-phase 
line power.  This could ruin the motor!  Inverters must be operated 
via an electronic power converter.  

 If your motor is equipped with a feather key at the shaft end, you 
must secure the key with a collar before you start the motor for the 
first time.  This prevents the key from backing out.  Refer to detailed 
safety and maintenance information in the operating instructions 
included with each motor. 

 

WARNING: Motor surface temperatures could exceed 145 °C (293 °F).  When 
connecting the fan, ensure that the direction of rotation is correct.  
The arrow symbol on the fan housing indicates the correct turning 
direction. 

 The optional standstill brake is designed only for a limited number 
of emergency stops.  After mounting the motor, you must verify the 
brake function.  On motors with plug-in connections and built-in 
brakes, a varistor is required for wiring the brake when 
commissioning the motor.  See “Connecting the Holding Brake” for 
Motors. 
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 Motor Nameplate Conventions 

Axis Motors 
For AM Series AC brushless motors, the nameplate is a foil/metallic label.   
Refer to Figure 7-1.  

TYPE No

Jamestown, NY USA
www.acu-rite.com

Tel:  716-661-1700
Fax: 716-661-1888

C. STALL TORQUE

AMAX RPM V

FEEDBACK IP IC

A

Manufactured by SEM Ltd in England

PN:XXXXXXXX YXXXX

AM-NAMEPLATE

SERIAL NO.MOTOR NAME

MANUFACTURER
TECHNICAL
MOTOR DATA

MOTOR PART
NUMBER

BRAKE DETAILS
WHEN USED

MONTH & YEAR OF SHIPPING
EXAMPLE:  A2006 JANUARY 2006

 
Figure 7-1, Axis Motor Nameplate 

Spindle Motors 
For SM Series motors, the nameplate is an aluminum label.  Refer to 
Figure 7-2.  

ACU-RITE COMPANIES INC.
Fax: 716-661-1888

FAN 3 ~ 400V  .031A  50/60Hz

Tel:  716-661-1700Jamestown, NY USA

SM XXXX

IM B35

www.acu-rite.com

3 ~ AInV

KW-S1
17.5 Kg

KW-S1
Max.

IP54 Th.CI.F
Hz

RPM
RPM

EN 60034-7
SN XXXXXXXXXX

PN XXXXXXXX
prod.

MOTOR NAME MOTOR PART NUMBER

SERIAL 
NUMBER

MANFACTURERS 
TECHNICAL 
MOTOR DATA

MOTOR 
WEIGHT

IF REQUIRED, ELECTRICAL FAN DATASMNAMEPLATE
 

Figure 7-2, Spindle Motor Nameplate 
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 DC-Link Voltages for ANILAM Motors 
The following topics are described: 

 Axis Motors 
 Axis EcoDyn Motors 
 Spindle Motors 

 

The ANILAM inverter systems supply different DC-link voltages: 

• SA Series non-regeneration compact inverters:  565 V 

• Modular amplifiers with PS 130:  565 V 

• Modular amplifiers with PS 122, PS 145:  650 V 

 Axis Motors 
The characteristic curves for the ANILAM axis motors were determined 
with a DC-link voltage of 565 V.  Refer to Figure 7-3.  

If an axis motor is operated at a different DC-link voltage, the voltage limit 
curve must be displaced in parallel.  Calculate the displacement as 
follows: 

old
Zold

Znew
old n

U
U

nn −⋅=Δ  

For example: 

  

rpm3797rpm497rpm3300nnn

rpm497rpm330
V560
V650rpm3300n

nnrpm3300nV650UV565U

oldnew

newoldZnewZold

=+=Δ+=

=−⋅=Δ

==Δ=== ??,,,,
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Figure 7-3, Characteristic Curves for Axis Motors 

Displayed voltage limit curve  
for Uz = 650V 

  Voltage limit curve 
  for Uz = 565V 
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 Axis EcoDyn Motors 
The characteristic curves for the ANILAM axis EcoDyn motors were 
determined with a DC-link voltage of 650 V.  Refer to Figure 7-4.  

If the EcoDyn axis motors are operated with a DC-link voltage of 565 V, 
the falling component of the characteristic curve of the maximum torque 
must be moved parallel to the left by approximately 500 rpm. 

M

EcoDyn Motors

n
Approx. 500

Maximum torque for
U  = 650VZ

Maximum torque for
U  = 565VZ

 
Figure 7-4, Characteristic Curves for Axis EcoDyn Motors 

  



Inverter Systems and Motors  
P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
All rights reserved.  Subject to change without notice. 7-17 
25-January-08 

 Spindle Motors  
The characteristic curves for ANILAM spindle motors were determined 
with a DC-link voltage of 565 V.  If a motor is operated at a different DC-
link voltage, the characteristic curve must be adjusted.  If the power 
characteristic lies above the breakdown torque speed, you must multiply it 
by the factor k.  

kPP oldnew ⋅=  

Given: 

2
Zold

2
Znew

U
Uk

)(
)(

=  

The torque characteristic above the breakdown torque speed must be re-
calculated as follows: 

n2
60PM new

new
⋅π⋅
⋅

=  

For example, with the SM 120A:  

Nm19
rpm70002
60W13900M

kW913321kW510P

321
V565
V650k

V650withrpm7000nwithM
V650withrpm7000nwithP

V565withrpm7000nwherekW510P

new

new

2

2

new

new

old

=
⋅π⋅

⋅
=

=⋅=

==

=
=

==

...

.
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?
?
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 Connecting Speed (Rotary) Encoders to the Motors 
All ANILAM motors are equipped with speed (rotary) encoders.  The 
rotary encoder signals and the signals from the temperature sensors are 
transmitted via a 17-pin (male) flange socket.  Refer to Table 7-9.   

NOTE: Cables for encoder-to-motor connection are available in lengths 
of 10, 15, 20, 25, 30, 35, 40, and 45 ft. 

 

Table 7-9, Speed (Rotary) Encoder (1 Vpp) Flange Socket – Pinout 

Motor Cable for Speed Encoder P/N 342000XX 
17-Pin 
Male 

Assignment 17-Pin 
Female 
Connector 

Color(s) 25-Pin Male 
D-Sub 
Connector 

1 A+ 1 Green / Black 3 
2 A- 2 Yellow / Black 4 
3 R+ 3 Red 17 
4 D- 4 Pink 22 
5 C+ 5 Green 19 
6 C- 6 Brown 20 
7 0 V 7 White / Green 2 
8 Temperature + 8 Yellow 13 
9 Temperature - 9 Violet 25 
10 5 V 10 Brown / Green 1 
11 B+ 11 Blue / Black 6 
12 B- 12 Red / Black 7 
13 R- 13 Black 18 
14 D+ 14 Gray 21 
15 0 V Sensor 15 White 16 
16 5 V Sensor 16 Blue 14 
17 Internal Shield 17 Internal Shield 8 
Housing External Shield Housing External Shield Housing 
   Free 5, 9, 10, 11, 

12, 15, 23, 24 

NOTE: This interface meets requirements per EN 50 178 for “low 
voltage electrical separation.” 
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 Power Connection of the ANILAM Motors  
The following topics are described: 

 AM 960, AM 1160, AM 1550 Series Axis Motors, Power 
Connection 

 AM 820, AM 1150, 1400 Series Axis Motors, Power Connection 

 SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F,  
SM 100C–F, SM 120C, SM 120E, SM150 C–F,  and SM 240C–F 
Spindle Motors, Power Connection 

 SM 120A Spindle Motor, Power Connection 

 AM 960, AM 1160, AM 1550 Series Axis Motors, Power Connection 

NOTE: The shielded line for the holding brake included in the power 
cable must have intermediate terminals.  Keep the shield as 
near to ground as possible. 

 Cables for axis motor connection are available in lengths of 10, 
15, 20, 25, 30, 35, 40, and 45 ft. 

 
The power connection for these axis motors is made via a 6-pin flange 
socket.  Refer to Table 7-10.      

Table 7-10, AM 960, AM 1160, AM 1550 Series Axis Motor Connection - Pinout 

6-Pin Male 
Flange Socket 

Assignment 6-Pin Female 
Connector 

Cable P/Ns  
342001XX 

3-Pin Inverter 
Terminal 

1 U 1 Black 1 U 
2 V 2 Black 2 V 
Ground PE  Green / Yellow  
4 +24 V (brake) 4 Black 6 Intermediate 

Terminals 
5 0 V (brake) 5 Black 5 Intermediate 

Terminals 
6 W 6 Black 3 W 
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 AM 820, AM 1150, 1400 Series Axis Motors, Power Connection 
The power connection for these axis motors is made via a 9-pin male 
flange socket.  Refer to Table 7-11.     

Table 7-11, AM 820, AM 1150, AM 1400 Series Axis Motor Connection - Pinout 

9-Pin Male 
Flange 
Socket 

Assignment 6-Pin 
Female 
Connector 

Cable P/Ns  
342003XX 

3-Pin Inverter 
Terminal 

A U A Black 1 U 
B V B Black 2 V 
C W C Black 3 W 
D PE Ground Green/Yellow Ground 
F +24 V (brake) F Black 6 Intermediate 

Terminals 
G 0 V (brake) G Black 5 Intermediate 

Terminals 
E, H, L Do not assign E, H, L Do not assign Do not assign 
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 SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, 
SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F Spindle Motors, Power 
Connection 

The power connection for these spindle motors is made via a terminal 
box.  The power cables are sold per foot.  Refer to Table 7-12 and  
Table 7-13.  Refer to Figure 7-5, Terminal Box with Connections for  
SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F, SM 100C–F, 
SM 120C, SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F and 
Table 7-14, SM Terminal Box Pinout.        

Table 7-12, SM 055, SM 075, SM 100, SM 120, SM 150, SM 200, and 
SM 240 Spindle Motor Power Cable P/Ns 

Spindle Motor Cable P/N 
SM 055A 34201305 
SM 075A 34201305 
SM 100A 34201306 
SM 120 34201306 
SM 150 34201307 
SM 200 34201307 
SM 240 34201308 

 

Table 7-13, SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F, SM 100C–F,  
SM 120C, SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F Spindle Motor Power 
Connection – Pinout 

11-Pin Male 
Flange 
Socket 

Assignment 11-Pin 
Female 
Connector 

Cable P/N  
(See Table 7-12) 

3-Pin 
Inverter 
Terminal 

A U A Black 1 U 
B V B Black 2 V 
C W C Black 3 W 
D PE D Green / Yellow Ground 
E to L Do not assign 
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W1V1U1

PE

U WV

M6

M4

PE

TerminalBox
 

Figure 7-5, Terminal Box with Connections for SM 055A, SM 075A,  
SM 100A, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, SM 120E,  
SM 150C–F, SM 200C–F, and SM 240C–F 

  

Table 7-14, SM Terminal Box Pinout 

Terminal Strip for Motors Power Cable Inverter Terminal 3-pin 
U Black 1 U 
V Black 2 V 
W Black 3 W 
Ground Green/Yellow Ground 
 

 

Warning: Do not use any connections other than U, V, W, U1, V1, and W1.  
Their purpose is to lead the temperature sensor lines through the 
motor. 
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TerminalBoxA  
Figure 7-6, Terminal Box with Connections for SM 120A 

 

 SM 120A Spindle Motor, Power Connection 
The power connection for this spindle motor is made via an 11-pin male 
flange socket.  Refer to Figure 7-6.  Refer to Table 7-15 for the Pinout.   

NOTE: Cables for spindle motor connection are available in XX lengths 
of 10, 15, 20, 25, 30, 35, 40, and 45 ft.  See Table 7-15. 

 

Table 7-15, SM 120A Spindle Motor Power Connection - Pinout 

11-Pin Male 
Flange 
Socket 

Assignment 11-Pin 
Female 
Connector 

Cable P/N  
342010XX 

3-Pin 
Inverter 
Terminal 

A U A Black 1 U 
B V B Black 2 V 
C W C Black 3 W 
D PE D Green / Yellow Ground 
E to L Do not assign 
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 Connecting the Holding Brake 
Each ANILAM axis motor can be equipped with an optional holding brake.   

This permanent-magnet single-disk brake operates on direct current and 
holds the motor at a standstill without backlash.  The brake is connected 
to the power source via the power connection.  See “Power Connection of 
the ANILAM Motors.”    

NOTE: The brake is a holding brake; not a service brake.   
 

When connecting the brake, consider electrical noise immunity.  The 
brake is engaged when it is not powered up. 

The voltage required to release the brake is 24 V (± 10 %). 

WARNING: Holding brakes are permanent-magnet brakes.  Ensure that the 
polarity of the DC voltage is correct.  Otherwise, the brake will not 
be released. 

 

The shield of the lines for the holding brake is to be kept as close as 
possible (< 1.18 in [30 mm]) to ground.  The best solution is to fasten the 
shield with a metal clamp directly onto the sheet metal housing of the 
electrical cabinet.  Refer to Figure 7-8, Shield for Holding Brake 
lnstallation.  

NOTE: After installing the motor, you must verify the trouble-free  
 functioning of the brake. 

 

Due to the inductance of the holding brake, a voltage peak could exceed 
1000 V when the exciting current is switched off. 

A protective circuit is not necessary if the holding brakes are controlled 
via the inverters, since the internal electronic switches limit the voltage. 

To avoid the voltage peak that occurs when controlling the holding brakes 
by relay, use a protective circuit with an R varistor, recommended type 
Q69-X3022.   

The following circuitry is suggested for the protective circuit of the brake.  
See Figure 7-7.   

 

Figure 7-7, Protective Circuit for Holding Brake 



Inverter Systems and Motors  
P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
All rights reserved.  Subject to change without notice. 7-25 
25-January-08 

Strain relief

BShield
 

Figure 7-8, Shield for Holding Brake lnstallation 
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 Connecting the Fan to the Spindle Motor 
Axial fans are standard equipment on ANILAM spindle motors.  All fan 
cables are sold per foot.   

NOTE: To ensure that the blades will turn in the proper direction, refer 
to the direction arrow on the fan housing. 

 

The electrical connecting values for the fan are listed in the technical data 
of Table 7-4, Power and Fan Cables for Spindle Motors. 

The fan can be supplied only via a line with a cross section of 0.75 mm2.  

 SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, 
SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F Spindle Motor Fan 

On the SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F,  
SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F, and SM 
240C–F motors, the fan is connected via the terminal box of the power 
connection.  This connector is supplied as a motor accessory.  Refer to 
Table 7-16 and Figure 7-5, Terminal Box with Connections for  
SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F, SM 100C–F, 
SM 120C, SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F.     

Table 7-16, SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F,  
SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F, and SM 
240C–F Spindle Motor Fan - Pinout 

Terminal Row for Fan Assignment Fan Cable  
P/N 34201311 

U1 U Black 1 
V1 V Black 2 
W1 W Black 3 
Ground PE Green/Yellow 

 SM 120A Spindle Motor Fan 
On the SM 120A motors, the fan is connected via a STAK3 Hirschmann 
connector on the B-side of the motor.  The connector is supplied with the 
motor.  Refer to Table 7-17 and Figure 7-6, Terminal Box with 
Connections for SM 120A.   

Table 7-17, SM 120A Spindle Motor Fan - Pinout 

Connector (Female) 
6-pin 

Assignment Fan Cable  
P/N 34201310 

1 U Black 1 
2 V Black 2 
3 W Black 3 
Ground PE Green/Yellow 
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 Mechanical Data 
The following topics are described: 

 Mounting Flange and Design 

 Mounting the Motor 

 Shaft End 

 Vibration Severity Grade 

 Center Holes 

 Feather Keys 
 Rotatable Flange Sockets 
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 Mounting Flange and Design 
Each ANILAM motor is equipped with mounting flange according to DIN 
42948 and IEC 72.   

A flange-mounted motor lessens power loss.  If the motor is mounted so 
that it is thermally insulated, i.e., heat cannot be dissipated through the 
flange, reduce motor torque by ≈5 % to15 % to avoid overheating the 
motor.  

All operating specifications in this section assume a maximum ambient 
temperature of +40 °C (104 °F).  

If you are using a self-cooling motor, ensure adequate heat dissipation.  If 
the space in which the motor is mounted is too narrow, heat dissipation 
could be impeded. 

The ANILAM spindle motors are available in IM B35 design according to 
EN 60 034-7 (see Figure 7-9).  The ANILAM axis motors are available in 
IM B5 design (see Figure 7-10, Design B5 – Securing the Motor) 
according to EN 60 034-7.  

 

 

Figure 7-9, Design B35 - Mounting Flange Configurations 
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Figure 7-10, Design B5 – Securing the Motor 

Mounting the Motor 
According to EN 24017 or DIN 912, ANILAM recommends the following 
screws to secure motors.  Refer to Figure 7-10 and Table 7-18.     

Table 7-18, Recommended Motor Mounting Screws 

Motor(s) To Secure Flange To Secure Block 
AM 820 Series M10 – 
AM 960 Series M6 – 
AM 1150 Series M10 – 
AM 1160 Series M8 – 
AM 1400 Series M10 – 
AM 1550 Series M10 – 
SM 055A, SM 075A, SM 100A, 
SM 055C–F, SM 075C–F, 
SM 100C–F 

ISO 4017 – M12 x 30 ISO 4017 – M10 x 30 

SM 120A M16 M10 
SM 120C, SM 120E, 
SM 150C–F, SM 200C–F, 
SM 240C–F 

ISO 4017 – M16 x 40 ISO 4017 – M10 x 35 
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Shaft End 
ANILAM motors have cylindrical shafts, per ISO-R775 and IEC 72 
requirements.  

Exceptions: AM 820A, AM 820AB, AM 1150A, and AM 1150AB see 
dimension drawings. 

Vibration Severity Grade 
The shaft of the motor has a vibration severity grade of S according to  
EN 60034.  The motors of the SM 055C–F, SM 075C–F, SM 100C–F,  
SM 120C, SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F comply 
with grade SR.  These motors can be high precision balanced externally.    

Center Holes 
Some ANILAM motors have one center hole in the drive shaft.  For 
dimensions, refer to Table 7-19.  

Table 7-19, Motor Central Bore Specifications 

Motor(s) Central Bore Hole 
AM 820 Series ISO 866 BS 5 M5 x 12.5 
AM 960 Series ISO 866 BS 5 M6 x 15 
AM 1150 Series ISO 866 BS 5 M6 x 16 
AM 1160 Series ISO 866 BS 5 M8 x 20 
AM 1400 Series ISO 866 BS 5 M8 x 19 
AM 1550 Series ISO 866 BS 5 M12 x 30 
SM 055A, SM 075A, SM 100A DIN 332 – DR M12 x 28 
SM 120A DIN 332 – DR M16 x 36 
SM 055C–F, SM 075C–F, SM 100C–F 
SM 120C, SM 120E, SM 150C–F, 
SM 200C–F, SM 240C–F 

DIN 332 – DR M12 
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Feather Keys 
Feather keys are standard equipment on all ANILAM spindle 
(asynchronous) motors.  The feather key prevents rotational motion 
around the shaft while permitting lengthwise motion.  Axis motors are not 
supplied with feather keys.  Motors are available with or without feather 
keys, upon request.  Refer to Table 7-20 and Figure 7-11.     

Table 7-20, Feather Key Specifications 

Slot Dimensions Motor(s) Key 
L B T 

SM 055A, SM 075A, 
SM 100A 

SM 055C, SM 055D, 
SM 055E, SM 055F 
SM 075C, SM 075D, 
SM 075E, SM 075F 
SM 100C, SM 100D 
SM 100E, SM 100F 

DIN 6885 – E 10 × 8 × 70 mm 

DIN 6885 Sheet 1 
AS 10 x 8 x 70 

70 mm 
(2.75 in.) 

10 mm 
(0.39 in.) 

5 mm 
(0.19 in.) 

SM 120A DIN 6885 – A 12 × 8 × 80 mm 80 mm 
(3.15 in.) 

12 mm 
(0.47 in.) 

5 mm 
(0.19 in.) 

SM 120C, SM 
120ESM 150C, SM 
150D 
SM 150E, SM 150F 
SM 200C, SM 200D 
SM 200E, SM 200F 
SM 240C, SM 240D 
SM 240E, SM 240F 

DIN 6885 Sheet 1 
AS 12 x 8 x 90 

90 mm 
(3.54 in.) 

12 mm 
(0.47 in.) 

5 mm 
(0.19 in.) 

 
 

 

 
Figure 7-11, Feather Key Configuration 
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Rotatable Flange Sockets 
The flange sockets in some ANILAM motors are rotatable within certain 
limits.    

Spindle Motors 
For SM 055A, SM 075A, and SM 100A refer to Figure 7-12.   

For SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, SM 120E,  
SM 150C–F, SM 200C–F, and SM 240C–F, refer to Figure 7-13.    

SM055ARotFlg   
Figure 7-12, SM 055A, SM 075A, and SM 100A Rotatable Flange Socket 

RotFlangeSockets
 

Figure 7-13, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, SM 120E,  
SM 150C–F, SM 200C–F, SM 240C–F - Rotatable Flange Socket 
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Axis Motors 
For AM 960 Series, AM 1160 Series (starting in mid-2002) refer to  
Figure 7-14.   

For AM 960 Series and AM 1160 Series (until mid-2002), refer to  
Figure 7-15. 

For AM 1300-E Series, refer to Figure 7-16, AM 1300-E Series Rotatable 
Flange Socket. 

For AM 1550 Series (starting in mid-2002), refer to Figure 7-17, AM 1550 
Series (starting in mid-2002) Rotatable Flange Socket. 

For AM 1550 Series (until mid-2002), refer to Figure 7-18, AM 1550 
Series (until mid-2002) Rotatable Flange Socket. 

For AM 1550E Series, refer to Figure 7-19, AM 1550E Series Rotatable 
Flange Socket. 

AM960RFSM   

Figure 7-14, AM 960, AM 1160 Series (starting in mid-2002) Rotatable Flange Socket 

 

AM960RFUM  
Figure 7-15, AM 960, AM 1160 Series (until mid-2002) Rotatable Flange Socket 
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AM1300-ERFS  
Figure 7-16, AM 1300-E Series Rotatable Flange Socket 

   

AM1550RFSM  
Figure 7-17, AM 1550 Series (starting in mid-2002) Rotatable Flange Socket 

 

AM1550RFUM  
Figure 7-18, AM 1550 Series (until mid-2002) Rotatable Flange Socket 
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AM1550-ERFS  
Figure 7-19, AM 1550E Series Rotatable Flange Socket 
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 Axis Motors – AM Series 
ANILAM axis motors offer the following features:  

• Sine commutation 

• Rotary encoder for speed measurement. 

• Self-cooling 

• IM B5 design (for securing by flange) according to EN 60 034-7 (See 
Figure 7-10, Design B5 – Securing the Motor). 

• Protection class IP 65 according to EN 60 529 (shaft exit IP 64) 

• Shaft end: 

• Cylindrical as per DIN 748 and IEC 72 

• Without feather key (with feather key by request) 

• With centering hole as per ISO 866 BS 5 and thread 

• AM 960 Series, AM 1160 Series, AM 1550 Series:  Flange 
dimensions according to DIN 42 948 and IEC 72 

• Maintenance-free bearings 

• Natural cooling 

• KTY 84-130 resistor probe to monitor temperature in the stator 
winding 

• Thermal class F insulation 

• Optional:  Integrated preloaded holding brake 

NOTE: In the performance diagrams that follow, characteristic curves 
are shown as broken lines.  In addition, each diagram shows 
characteristic curves as determined on a test stand for one 
motor, mounted without thermal insulation.  All dimensions are 
shown in inch and millimeter. 

 

The following topics are described: 

 Axis Motors General Technical Information 
 Axis Motors Mechanical Life 
 AM 820 Series – Axis Motor Specifications 
 AM 820 Series – Speed-torque Characteristics Graph 
 AM 960A Series – Axis Motor Specifications 
 AM 960A Series – Speed-torque Characteristics Graph 
 AM 1150A Series – Axis Motor Specifications 
 AM 1150 Series – Speed-torque Characteristics Graph 
 AM 1160A Series – Axis Motor Specifications 
 AM 1160A Series – Speed-torque Characteristics Graph 
 AM 1160C Series – Axis Motor Specifications 
 AM 1160C Series – Speed-torque Characteristics Graph 
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 AM 1160E Series – Axis Motor Specifications 
 AM 1160E Series – Speed-torque Characteristics Graph 
 AM 1300A–E Series – Axis Motor Specifications 
 AM 1300A–E Series – Speed-torque Characteristics Graph 
 AM 1300C–E Series – Axis Motor Specifications 
 AM 1300C–E Series – Speed-torque Characteristics Graph 
 AM 1400A Series – Axis Motor Specifications (nN=3000rpm) 
 AM 1400A Series – Speed-torque Characteristics Graph 

(nN=3000rpm) 
 AM 1400C Series – Axis Motor Specifications (nN=2000rpm) 
 AM 1400C Series – Speed-torque Characteristics Graph 

(nN=2000rpm) 
 AM 1550C Series – Axis Motor Specifications 
 AM 1550C Series – Speed-torque Characteristics Graph 
 AM 1550E Series – Axis Motor Specifications 
 AM 1550E Series – Speed-torque Characteristics Graph 
 AM 1550G Series – Axis Motor Specifications 
 AM 1550G Series – Speed-torque Characteristics Graph 
 AM 1550A–E Series – Axis Motor Specifications 
 AM 1550A–E Series – Speed-torque Characteristics Graph 
 AM 1550C–E Series – Axis Motor Specifications 
 AM 1550C–E Series – Speed-torque Characteristics Graph 
 AM 1550D–E Series – Axis Motor Specifications 
 AM 1550D–E Series – Speed-torque Characteristics Graph 
 AM 1550G–E Series – Axis Motor Specifications 
 AM 1550G–E Series – Speed-torque Characteristics Graph 
 Axis Motors Dimension Drawings 
 AM 820 Series – Dimension Drawing 
 AM 960 Series – Dimension Drawing 
 AM 960 Series – Connector Illustrations 
 AM 1150 Series – Dimension Drawing 
 AM 1160 Series – Dimension Drawing 
 AM 1160 Series – Connector Illustrations 
 AM 1300-E Series – Dimension Drawing 
 AM 1300-E Series – Connector Illustrations 
 AM 1400 Series – Dimension Drawing 
 AM 1400 Series – Connector Illustrations 
 AM 1550 Series – Dimension Drawing 
 AM 1550 Series – Connector Illustrations 
 AM 1550E Series – Dimension Drawing 
 AM 1550E Series – Connector Illustrations 
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 Axis Motors General Technical Information 
The specifications and the characteristic curves apply to motors mounted 
without thermal insulation.  The temperature of the winding may differ 
from the maximum permissible ambient temperature of 40°C by a 
maximum of 100K.  If the motor is mounted so that it is thermally 
insulated, it is necessary to reduce the motor torque in order to avoid 
thermal overloading o the motor.   

 Axis Motors Mechanical Life 
The service life of the bearings depends on the shaft load and the mean 
rotational speed (see “Permissible Forces on the Motor Shaft”).  
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 AM 820 Series - Axis Motor Specifications 
Refer to Table 7-21, Figure 7-20, AM 820 Series - Speed-Torque 
Characteristics Graph, and Figure 7-37, AM 820A and AM 820AB - 
Dimensional Drawing.    

Table 7-21, AM 820 Series - Specifications 

 AM 820A  
(Without Brake) 

AM 820AB  
(With Brake) 

P/N 34100400 34100401 
Rated Voltage  UN 244 V 
Rated Power Output  PN 0.8 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 2.5 Nm 
Rated Current (100 K) **1  IN 2.8 A 
Stall Torque (100 K) **1  MO 3.0 Nm 
Stall Current (100 K) **1  IO 3.3 A 
Maximum Current (for ≤ 200 ms) Imax 13.5 A 

Maximum Torque (for ≤ 200 ms)  Mmax 11.3 Nm 
Pole Pairs  PZ 3 
Weight  m 9.70 lb 

4.40 kg  
10.25 lb 
  4.65 kg 

Rotor Inertia  J 1.70 kgcm2 1.86 kgcm2 
 
Rated Voltage for Brake  UBr – 24 VDC 
Rated Current for Brake  IBr – 0.4 A 
Holding Torque for Brake  MBr – 2.2 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 820 Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-20.    

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM820Graph
 

Figure 7-20, AM 820 Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 960A Series - Axis Motor Specifications 
Refer to Table 7-22, Figure 7-21, AM 960A Series - Speed-Torque 
Characteristics Graph, and Figure 7-38, AM 960A and AM 960AB - 
Dimensional Drawing.   

Table 7-22, AM 960A Series - Specifications 

 AM 960A  
(Without Brake) 

AM 960AB  
(With Brake) 

P/N 34100200 34100201 
Rated Voltage  UN 288 V 
Rated Power Output  PN 1.4 kW 
Rated Speed  nN 4500 rpm 
Rated Torque (100 K) **1  MN 3.0 Nm (4.1 Nm with 3000 rpm) 
Rated Current (100 K) **1  IN 3.3 A 
Stall Torque (100 K) **1  MO 5.2 Nm 
Stall Current (100 K) **1 IO 5.2 A 
Maximum Current (for ≤ 200 ms)  Imax 25.4 A 

Maximum Torque (for ≤ 200 ms)  Mmax 22.0 Nm 
Maximum Speed 6000 rpm 
Pole Pairs  PZ 3 
Winding Resistance (in one phase) 1.20 Ω 
Winding Inductance (in one phase) 3.20 mH 
Weight  m 15.87 lb 

  7.20 kg 
17.86 lb 
  8.10 kg 

Rotor Inertia  J 6.30 kgcm2 6.60 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.5 A 
Holding Torque for Brake  MBr  5.0 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 960A Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-21.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM960ATorque
 

Figure 7-21, AM 960A Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1150A Series - Axis Motor Specifications 
Refer to Table 7-23, Figure 7-22, AM 1150 Series - Speed-Torque 
Characteristics Graph, and Figure 7-40, AM 1150 Series - Dimensional 
Drawing.   

Table 7-23, AM 1150A Series - Specifications 

 AM 1150A  
(Without Brake) 

AM 1150AB  
(With Brake) 

P/N 34100410 34100411 
Rated Voltage  UN 323 V 
Rated Power Output  PN 1.7 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 5.5 Nm  
Rated Current (100 K) **1  IN 4.4 A 
Stall Torque (100 K) **1  MO 9.0 Nm 
Stall Current (100 K) **1  IO 7.2 A 
Maximum Current (for ≤ 200 ms)  Imax 29.0 A 

Maximum Torque (for ≤ 200 ms)  Mmax 32.0 Nm 
Pole Pairs  PZ 4 
Weight m 19.40 lb 

  8.80 kg 
22.22 lb 
  9.17 kg 

Rotor Inertia  J 8.70 kgcm2 9.08 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.6 A 
Holding Torque for Brake  MBr  6.5 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1150 Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-22.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1150Grasph  
Figure 7-22, AM 1150 Series - Speed-Torque Characteristics Graph 

 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1160A Series - Axis Motor Specifications 
Refer to Table 7-24, Figure 7-23, AM 1160A Series - Speed-Torque 
Characteristics Graph, and Figure 7-41, AM 1160 Series - Dimensional 
Drawing.     

Table 7-24, AM 1160A Series - Specifications 

 AM 1160A  
(Without Brake) 

AM 1160AB  
(With Brake) 

P/N 34100210 34100211 
Rated Voltage  UN 306 V 
Rated Power Output  PN 1.45 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 4.6 Nm  
Rated Current (100 K) **1  IN 3.3 A 
Stall Torque (100 K) **1  MO 5.2 Nm 
Stall Current (100 K) **1  IO 3.4 A 
Maximum Current (for ≤ 200 ms)  Imax 12.7 A 

Maximum Torque (for ≤ 200 ms)  Mmax 16.0 Nm 
Maximum speed 5400 rpm 
Pole Pairs  PZ 3 
Winding Resistance (in one phase) 3.80 Ω 
Winding Inductance (in one phase) 13.50 mH 
Weight  m 15.21 lb 

  6.90 kg 
17.12 lb 
  7.80 kg 

Rotor Inertia  J 7.50 kgcm2 7.90 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.6 A 
Holding Torque for Brake  MBr  13.5 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1160A Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-23.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1160ATorque  
Figure 7-23, AM 1160A Series - Speed-Torque Characteristics Graph 

 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1160C Series - Axis Motor Specifications 
Refer to Table 7-25, Figure 7-24, AM 1160C Series - Speed-Torque 
Characteristics Graph, and Figure 7-41, AM 1160 Series - Dimensional 
Drawing.    

Table 7-25, AM 1160C Series - Specifications 

 AM 1160C  
(Without Brake) 

AM 1160CB  
(With Brake) 

P/N 34100220 34100221 
Rated Power  UN 296 V 
Rated Power Output  PN 1.85 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 5.9 Nm 
Rated Current (100 K) **1  IN 4.1 A 
Stall Torque (100 K) **1  MO 7.2 Nm 
Stall Current (100 K) **1  IO 4.8 A 
Maximum Current (for ≤ 200 ms)  Imax 19.0 A 

Maximum Torque (for ≤ 200 ms)  Mmax 25.0 Nm 
Maximum speed 5400 rpm 
Pole Pairs  PZ 3 
Winding Resistance (in one phase) 2.05 Ω 
Winding Inductance (in one phase) 8.50 mH 
Weight  m 18.96 lb 

  8.60 kg 
20.94 lb 
  9.50 kg 

Rotor Inertia  J 9.90 kgcm2 10.30kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.6 A 
Holding Torque for Brake  MBr  13.5 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 



 Inverter Systems and Motors 
 P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
7-48 All rights reserved.  Subject to change without notice. 
  25-January-08 

 AM 1160C Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-24.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1160CTorque
 

Figure 7-24, AM 1160C Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1160E Series - Axis Motor Specifications 
Refer to Table 7-26, Figure 7-25, AM 1160E Series - Speed-Torque 
Characteristics Graph, and Figure 7-41, AM 1160 Series - Dimensional 
Drawing.   

Table 7-26, AM 1160E Series - Specifications 

 AM 1160E  
(Without Brake) 

AM 1160EB  
(With Brake) 

P/N 34100230 34100231 
Rated Voltage  UN 287 V 
Rated Power Output  PN 2.42 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 7.7 Nm 
Rated Current (100 K) **1  IN 5.35 A 
Stall Torque (100 K) **1  MO 10.0 Nm 
Stall Current (100 K) **1  IO 6.8 A 
Maximum Current (for ≤ 200 ms)  Imax 32.6 A 

Maximum Torque (for ≤ 200 ms)  Mmax 41.0 Nm 
Maximum speed 5400 rpm 
Pole Pairs  PZ 3 
Winding Resistance (in one phase) 0.85 Ω 
Winding Inductance (in one phase) 4.75 mH 
Weight  m 26.45 lb 

12.0 kg 
28.44 lb 
12.90 kg 

Rotor Inertia  J 15.00 kgcm2 15.40kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.6 A 
Holding Torque for Brake  MBr  13.5 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1160E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-25.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1160ETorque
 

Figure 7-25, AM 1160E Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1300A–E Series - Axis Motor Specifications 
Refer to Table 7-27, Figure 7-26, AM 1300A–E Series - Speed-Torque 
Characteristics Graph, Figure 7-42, AM 1300-E Series - Dimensional 
Drawing, and Table 7-40, AM 1300-E Series - Motor Dimensions.          

Table 7-27, AM 1300A–E Series - Specifications 

 AM 1300A–E 
(Without Brake) 

AM 1300AB–E 
(With Brake) 

P/N 34100240 34100241 
Rated Voltage  UN 408 V 
Rated Power Output  PN 1.6 kW 
Rated Speed  nN 3000 rpm  
Rated Torque (100 K) **1  MN 5.2 Nm 
Rated Current (100 K) **1  IN 2.7 A 
Stall Torque (100 K) **1  MO 6.0 Nm 
Stall Current (100 K) **1  IO 3.0 A 
Maximum Current (for ≤ 200 ms)  Imax 8.6 A 

Maximum Torque (for ≤ 200 ms)  Mmax 16 Nm 
Maximum Speed 4200 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 3.85 Ω 
Winding Inductance (in one phase) 13.5 mH 
Weight  m 17.42 lb 

  7.9 kg 
19.40 lb 
  8.8 kg 

Rotor Inertia  J 16.0 kgcm2 16.4 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.6 A 
Holding Torque for Brake  MBr  13.5 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1300A–E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-26.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1300A-EGraph
 

Figure 7-26, AM 1300A–E Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1300C–E Series - Axis Motor Specifications 
Refer to Table 7-28, Figure 7-27, AM 1300C–E Series - Speed-Torque 
Characteristics Graph, Figure 7-42, AM 1300-E Series - Dimensional 
Drawing, and Table 7-40, AM 1300-E Series - Motor Dimensions.        

Table 7-28, AM 1300C–E Series - Specifications 

 AM 1300C–E 
(Without Brake) 

AM 1300CB–E 
(With Brake) 

P/N 34100245 34100246 
Rated Voltage  UN 401 V 
Rated Power Output  PN 2.3 kW 
Rated Speed  nN 3000 rpm   
Rated Torque (100 K) **1  MN 7.4 Nm 
Rated Current (100 K) **1  IN 3.8 A 
Stall Torque (100 K) **1  MO 9.0 Nm 
Stall Current (100 K) **1  IO 4.5 A 
Maximum Current (for ≤ 200 ms)  Imax 12.7 A 

Maximum Torque (for ≤ 200 ms)  Mmax 23 Nm 
Maximum Speed 4200 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 2.0 Ω 
Winding Inductance (in one phase) 8.5 mH 
Weight  m 21.38 lb 

  9.7 kg 
23.37 lb 
10.6 kg 

Rotor Inertia  J 21.0 kgcm2 21.4 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.6 A 
Holding Torque for Brake  MBr  13.5 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1300C–E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-27.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1300C-EGraph  
Figure 7-27, AM 1300C–E Series - Speed-Torque Characteristics Graph 

 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1400A Series - Axis Motor Specifications (nN=3000 rpm) 
Refer to Table 7-29, Figure 7-28, AM 1400A Series - Speed-Torque 
Characteristics Graph (nN=3000 rpm), and Figure 7-43, AM 1400 Series - 
Dimensional Drawing.    

Table 7-29, AM 1400A Series - Specifications (nN=3000 rpm) 

 AM 1400A  
(Without Brake) 

AM 1400AB  
(With Brake) 

P/N 34100430 34100431 
Rated Voltage  UN 330 V 
Rated Power Output  PN 2.7 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 8.5 Nm 
Rated Current (100 K) **1  IN 6.6 A 
Stall Torque (100 K) **1  MO 13.0 Nm 
Stall Current (100 K) **1  IO 10.1 A 
Maximum Current (for ≤ 200 ms)  Imax 42.0 A 

Maximum Torque (for ≤ 200 ms)  Mmax 43.5 Nm 
Pole Pairs  PZ 4 
Weight  m 30.86 lb 

14.0 kg 
32.19 lb 
14.6 kg 

Rotor Inertia  J 43.00 kgcm2 43.60 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.7 A 
Holding Torque for Brake  MBr  11.0 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1400A Series - Speed-Torque Characteristics Graph (nN=3000 rpm) 
Refer to Figure 7-28.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1400AGraph  
Figure 7-28, AM 1400A Series - Speed-Torque Characteristics Graph (nN=3000 rpm) 

 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1400C Series - Axis Motor Specifications (nN=2000 rpm) 
Refer to Table 7-30, Figure 7-29, AM 1400C - Speed-Torque 
Characteristics Graph (nN=2000 rpm), and Figure 7-43, AM 1400 Series - 
Dimensional Drawing.    

Table 7-30, AM 1400C Series - Specifications (nN=2000 rpm) 

 AM 1400C  
(Without Brake) 

AM 1400CB  
(With Brake) 

P/N 34100420 34100421 
Rated Voltage  UN 305 V 
Rated Power Output  PN 2.3 kW 
Rated Speed  nN 2000 rpm 
Rated Torque (100 K) **1  MN 11.0 Nm 
Rated Current (100 K) **1  IN 6.0 A 
Stall Torque (100 K) **1  MO 13.0 Nm 
Stall Current (100 K) **1  IO 7.2 A 
Maximum Current (for ≤ 200 ms)  Imax 30.0 A 

Maximum Torque (for ≤ 200 ms)  Mmax 43.5 Nm 
Pole Pairs  PZ 4 
Weight  m 30.86 lb 

14.00 kg 
32.19 lb 
14.60 kg 

Rotor Inertia  J 43.00 kgcm2 43.60 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  0.7 A 
Holding Torque for Brake  MBr  11.0 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1400C Series - Speed-Torque Characteristics Graph (nN=2000 rpm) 
Refer to Figure 7-29.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1440CGraph  
Figure 7-29, AM 1400C Series - Speed-Torque Characteristics Graph (nN=2000 rpm) 

 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1550C Series - Axis Motor Specifications 
Refer to Table 7-31, Figure 7-30, AM 1550C Series - Speed-Torque 
Characteristics Graph, and Figure 7-44, AM 1550 Series - Dimensional 
Drawing.   

Table 7-31, AM 1550C Series - Specifications 

 AM 1550C  
(Without Brake) 

AM 1550CB  
(With Brake) 

P/N 34100250 34100251 
Rated Voltage  Un 295 V 
Rated Power Output  Pn 2.9 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  Mn 9.2 Nm 
Rated Current (100 K) **1  IN 6.9 A 
Stall Torque (100 K) **1  MIO 13 Nm 
Stall Current (100 K) **1  IO 9.1 A 
Maximum Current (for ≤ 200 ms)  Imax 29.7 A 

Maximum Torque (for ≤ 200 ms)  Mmax 39 Nm 
Maximum Speed 5000 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 0.67 Ω 
Winding Inductance (in one phase) 5.40 mH 
Weight  m 33.07 lb 

15.0 kg 
38.36 lb 
17.40 kg 

Rotor Inertia  J 33.0 kgcm2 35.0 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  1.1 A 
Holding Torque for Brake  MBr  40 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1550C Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-30 (nN = 3000 rpm).   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1550CTorque  
 

Figure 7-30, AM 1550C Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1550E Series - Axis Motor Specifications 
Refer to Table 7-32, Figure 7-31, AM 1550E Series - Speed-Torque 
Characteristics Graph, and Figure 7-44, AM 1550 Series - Dimensional 
Drawing.   

Table 7-32, AM 1550E Series - Specifications 

 AM 1550E  
(Without Brake) 

AM 1550EB  
(With Brake) 

P/N 34100260 34100261 
Rated Voltage  UN 291 V 
Rated Power Output  PN 4.6 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 14.8 Nm 
Rated Current (100 K) **1  IN 10.6 A 
Stall Torque (100 K) **1  MO 21.6 Nm 
Stall Current (100 K) **1  IO 14.6 A 
Maximum Current (for ≤ 200 ms)  Imax 49.5 A 

Maximum Torque (for ≤ 200 ms)  Mmax 64 Nm 
Maximum Speed 5000 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 0.32 Ω 
Winding Inductance (in one phase) 3.10 mH 
Weight  m 44.09 lb 

20.0 kg  
49.38 lb 
22.4 kg 

Rotor Inertia  J 54.0 kgcm2 56.0 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  1.1 A 
Holding Torque for Brake  MBr  40 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1550E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-31.     

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1550ETorque  
 

Figure 7-31, AM 1550E Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1550G Series - Axis Motor Specifications 
Refer to Table 7-33, Figure 7-32, AM 1550G Series - Speed-Torque 
Characteristics Graph, and Figure 7-44, AM 1550 Series - Dimensional 
Drawing.   

Table 7-33, AM 1550G Series - Specifications 

 AM 1550G  
(Without brake) 

AM 1550GB  
(With brake) 

P/N 34100270 34100271 
Rated Voltage  UN 287 V 
Rated Power Output  PN 5.2 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 16.7 Nm 
Rated Current (100 K) **1  IN 12.0 A 
Stall Torque (100 K) **1  MO 26.1 Nm 
Stall Current (100 K) **1  IO 18.0 A 
Maximum Current (for ≤ 200 ms)  Imax 68.6 A 

Maximum Torque (for ≤ 200 ms)  Mmax 90 Nm 
Maximum Speed 5000 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 0.23 Ω 
Winding Inductance (in one phase) 2.25 mH 
Weight  m 55.11 lb 

25.0 kg 
60.04 lb 
27.4 kg 

Rotor Inertia  J 75.0 kgcm2 77.0 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  1.1 A 
Holding Torque for Brake  MBr  40 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1550G Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-32.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1550GTorque  
 

Figure 7-32, AM 1550G Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1550A–E Series - Axis Motor Specifications 
Refer to Table 7-34, Figure 7-33, AM 1550A–E Series - Speed-Torque 
Characteristics Graph, Figure 7-46, AM 1550E Series - Dimensional 
Drawing, and Table 7-42, AM 1550E Series - Motor Dimensions.       

Table 7-34, AM 1550A–E Series - Specifications 

 AM 1550A–E  
(Without brake) 

AM 1550AB–E 
(With brake) 

P/N 34100280 34100281 
Rated Voltage  UN 412 V 
Rated Power Output  PN 3.5 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 11.0 Nm 
Rated Current (100 K) **1  IN 5.6 A 
Stall Torque (100 K) **1  MO 13.0  Nm 
Stall Current (100 K) **1  IO 6.5 A 
Maximum Current (for ≤ 200 ms)  Imax 21.2 A 

Maximum Torque (for ≤ 200 ms)  Mmax 39 Nm 
Maximum Speed 4200 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 1.3 Ω 
Winding Inductance (in one phase) 9.8 mH 
Weight  m 33.07 lb 

15.0 kg 
38.36 lb 
17.4 kg 

Rotor Inertia  J 33.0 kgcm2 35.0 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  1.1 A 
Holding Torque for Brake  MBr  40 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1550A–E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-33.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1550A-EGraph
 

 

Figure 7-33, AM 1550A–E Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1550C–E Series - Axis Motor Specifications 
Refer to Table 7-35, Figure 7-34, AM 1550C–E Series - Speed-Torque 
Characteristics Graph, Figure 7-46, AM 1550E Series - Dimensional 
Drawing, and Table 7-42, AM 1550E Series - Motor Dimensions.       

Table 7-35, AM 1550C–E Series - Specifications 

 AM 1550C–E  
(Without brake) 

AM 1550CB–E 
(With brake) 

P/N 34100285 34100286 
Rated Voltage  UN 416 V 
Rated Power Output  PN 5.0 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 16.0 Nm 
Rated Current (100 K) **1  IN 8.2 A 
Stall Torque (100 K) **1  MO 17.7  Nm 
Stall Current (100 K) **1  IO 8.5 A 
Maximum Current (for ≤ 200 ms)  Imax 27.6 A 

Maximum Torque (for ≤ 200 ms)  Mmax 52 Nm 
Maximum Speed 4200 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 0.86 Ω 
Winding Inductance (in one phase) 7.4 mH 
Weight  m 38.58 lb 

17.5 kg 
43.87 lb 
19.9 kg 

Rotor Inertia  J 43.0 kgcm2 45.0 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  1.1 A 
Holding Torque for Brake  MBr  40 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1550C–E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-34.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

 
 

Figure 7-34, AM 1550C–E Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1550D–E Series - Axis Motor Specifications 
Refer to Table 7-36, Figure 7-35, AM 1550D–E Series - Speed-Torque 
Characteristics Graph, Figure 7-46, AM 1550E Series - Dimensional 
Drawing, and Table 7-42, AM 1550E Series - Motor Dimensions.      

Table 7-36, AM 1550D–E Series - Specifications 

 AM 1550D–E  
(Without brake) 

AM 1550DB–E 
(With brake) 

P/N 34100290 34100291 
Rated Voltage  UN 408 V 
Rated Power Output  PN 5.7 kW  
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 18.1 Nm  
Rated Current (100 K) **1  IN 9.1 A  
Stall Torque (100 K) **1  MO 21.6  Nm 
Stall Current (100 K) **1  IO 10.6 A 
Maximum-Current (for ≤ 200 ms)  Imax 35.0 A 

Maximum Torque (for ≤ 200 ms)  Mmax 64 Nm 
Maximum Speed 4200 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 0.61 Ω 
Winding Inductance (in one phase) 5.8 mH 
Weight  m 44.09 lb 

20.0 kg 
49.38 lb 
22.4 kg 

Rotor Inertia  J 54.0 kgcm2 56.0 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  1.1 A 
Holding Torque for Brake  MBr  40 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1550D–E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-35.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

 
  

Figure 7-35, AM 1550D–E Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 AM 1550G–E Series - Axis Motor Specifications 
Refer to Table 7-37, Figure 7-36, AM 1550G–E Series - Speed-Torque 
Characteristics Graph, Figure 7-46, AM 1550E Series - Dimensional 
Drawing, and Table 7-42, AM 1550E Series - Motor Dimensions.       

Table 7-37, AM 1550G–E Series - Specifications 

 AM 1550G–E  
(Without brake) 

AM 1550GB–E 
(With brake) 

P/N 34100295 34100296 
Rated Voltage  UN 396 V 
Rated Power Output  PN 6.0 kW 
Rated Speed  nN 3000 rpm 
Rated Torque (100 K) **1  MN 19.2 Nm 
Rated Current (100 K) **1  IN 9.8 A 
Stall Torque (100 K) **1  MO 26.1  Nm 
Stall Current (100 K) **1  IO 12.8 A 
Maximum Current (for ≤ 200 ms)  Imax 49.5 A 

Maximum Torque (for ≤ 200 ms)  Mmax 90 Nm 
Maximum Speed 4200 rpm 
Pole Pairs  PZ 4 
Winding Resistance (in one phase) 0.38 Ω 
Winding Inductance (in one phase) 3.7 mH 
Weight  m 55.11 lb 

25.0 kg 
60.41 lb 
27.4 kg 

Rotor Inertia  J 75.0 kgcm2 77.0 kgcm2 
 
Rated Voltage for Brake  UBr  24 VDC 
Rated Current for Brake  IBr  1.1 A 
Holding Torque for Brake  MBr  40 Nm 

(100K) **1       100 K is the temperature difference in Kelvin’s between the ambient 
temperature and the motor temperature. 
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 AM 1550G–E Series - Speed-Torque Characteristics Graph 
Refer to Figure 7-36.   

Characteristic curve according to specifications

Measured characteristic curve of one motor
 

AM1550G-EGraph  
 

Figure 7-36, AM 1550G–E Series - Speed-Torque Characteristics Graph 
 

NOTE: In the performance diagram, the characteristic curves are shown 
as broken lines. 

 The diagram shows the characteristic curves as determined on a 
test stand for one motor mounted without thermal insulation. 
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 Axis Motors Dimension Drawings 
The dimensional drawings for the following Axis Motors are illustrated:   

 AM 820 Series – AM 820A and AM 820AB 

 AM 960 Series – AM 960A and AM 960AB 

 AM 960 Series – Connector illustrations 

 AM 1150 Series – AM 1150A and AM 1150AB 

 AM 1160 Series – AM 1160A and AM 1160AB, AM 1160C, and  
AM 1160CB, AM 1160E, and AM 1160EB 

 AM 1160 Series – Connector illustrations 

 AM 1300-E Series – AM 1300A–E and AM 1300AB–E, AM 1300C–E, 
and AM 1300CB–E 

 AM 1300-E Series – Connector Illustrations 

 AM 1400 Series – AM 1400A and AM 1400AB, AM 1400C, and  
AM 1400CB 

 AM 1400 Series – Connector illustrations 

 AM 1550 Series – AM 1550C and AM 1550CB, AM 1550E, and  
AM 1550EB, AM 1550G, and AM 1550GB 

 AM 1550 Series – Connector illustrations 

 AM 1550E Series - AM 1550A–E and AM 1550AB–E, AM 1550C–E, 
and AM 1550CB–E, AM 1550D–E, and AM 1550DB–E,  
AM 1550G–E, and AM 1550GB–E 

 AM 820 Series - Dimensional Drawing 
Refer to Figure 7-37.    

AM820ADim
 

Figure 7-37, AM 820A and AM 820AB - Dimensional Drawing 
 



 Inverter Systems and Motors 
 P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
7-74 All rights reserved.  Subject to change without notice. 
  25-January-08 

 AM 960 Series - Dimensional Drawing 
Refer to Figure 7-38, Table 7-38, and Figure 7-39.     

AM960Dim

L

L1

 

Figure 7-38, AM 960A and AM 960AB - Dimensional Drawing 
 

Table 7-38, AM 960 Series - Motor Dimensions 

Motor L L1 
AM 960A (without brake) 10.55 in 

268 mm 
2.76 in 
70 mm 

AM 960AB (with brake) 12.13 in 
308 mm 

4.25 in 
108 mm 

 AM 960 Series - Connector Illustrations 
Refer to Figure 7-39.  Refer to Table 7-6, Maximum Bend Radii of 
Cables. 

AMConnector

28 (1.10 in.)

51 (2.01 in.)

28.2 (1.11 in.)

76.5 (3.01 in.)

Connector for speed (rotary) encoder Connector for power connection

R R

 
Figure 7-39, AM 960 Series, AM 1160 Series, AM 1400 Series - Connector Illustrations 
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 AM 1150 Series - Dimensional Drawing 
Refer to Figure 7-40. 

AM1150Dims  

Figure 7-40, AM 1150 Series - Dimensional Drawing 
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 AM 1160 Series - Dimensional Drawing 
Refer to Figure 7-41 and Table 7-39.   

L
AM1160Dim  

Figure 7-41, AM 1160 Series - Dimensional Drawing 
 

Table 7-39, AM 1160 Series - Motor Dimensions 

Motor L 
AM 1160A (without brake) 8.70 in 

221 mm 
AM 1160AB (with brake) 10.11 in 

257 mm 
AM 1160C (without brake) 9.72 in 

246 mm 
AM 1160CB (with brake) 11.10 in 

282 mm 
AM 1160E (without brake) 11.65 in 

296 mm 
AM 1160EB (with brake) 3.07 in 

332 mm 
 

 AM 1160 Series - Connector Illustrations 
Refer to Figure 7-39, AM 960 Series, AM 1160 Series, AM 1400 Series - 
Connector Illustrations. 

 



Inverter Systems and Motors  
P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
All rights reserved.  Subject to change without notice. 7-77 
25-January-08 

 AM 1300-E Series - Dimensional Drawing 
Refer to Figure 7-42 and Table 7-40.        

 
Figure 7-42, AM 1300-E Series - Dimensional Drawing 

Table 7-40, AM 1300-E Series - Motor Dimensions 

Motor L 
AM 1300A–E (without brake) 8.29 in 

210.5 mm 
AM 1300AB–E (with brake) 9.94 in 

252.5 mm 
AM 1300C–E (without brake) 9.11 in 

231.5 mm 
AM 1300CB–E (with brake) 10.77 in 

273.5 mm 
 

 AM 1300-E Series - Connector Illustrations 
Refer to Figure 7-39, AM 960 Series, AM 1160 Series, AM 1400 Series - 
Connector Illustrations.   
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 AM 1400 Series - Dimensional Drawing 
Refer to Figure 7-43.   

AM1400Dim  
Figure 7-43, AM 1400 Series - Dimensional Drawing 

 AM 1400 Series - Connector Illustrations 
Refer to Figure 7-39, AM 960 Series, AM 1160 Series, AM 1400 Series - 
Connector Illustrations.   
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 AM 1550 Series - Dimensional Drawing 
Refer to Figure 7-44 and Table 7-41.   

L

Fixed Bearing

AM1550Dims  
Figure 7-44, AM 1550 Series - Dimensional Drawing 

Table 7-41, AM 1550 Series - Motor Dimensions 
Motor L 

AM 1550C (without brake) 10.20 in 
259 mm 

AM 1550CB (with brake) 11.93 in 
303 mm 

AM 1550E (without brake) 11.93 in 
303 mm 

AM 1550EB (with brake) 13.66 in 
347 mm 

AM 1550G (without brake) 13.66 in 
347 mm 

AM 1550GB (with brake) 15.19 in 
386 mm 

 AM 1550 Series - Connector Illustrations 
Refer to Figure 7-45.  Refer to Table 7-6, Maximum Bend Radii of 
Cables.   

AM1550Connector

Connector for speed (rotary) encoder Connector for power connection

28 (1.10 in.)

51 (2.01 in.)

R
46 (1.81 in.)

98 + 1

R

12 (0.47 in.)
(3.86 + 0.04 in.)_

_

 

Figure 7-45, AM 1550 Series - Connector Illustrations 
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 AM 1550E Series - Dimensional Drawing 
Refer to Figure 7-46 and Table 7-42.     

 
Figure 7-46, AM 1550E Series - Dimensional Drawing 

Table 7-42, AM 1550E Series - Motor Dimensions 
Motor L1 L2 

AM 1550A–E (without brake) 10.20 in 
259 mm 

AM 1550AB–E (with brake) 11.93 in 
303 mm 

4.69 in 
119 mm 

AM 1550C–E (without brake) 11.06 in 
281 mm 

AM 1550CB–E (with brake) 12.80 in 
325 mm 

4.69 in 
119 mm 

AM 1550D–E (without brake) 11.93 in 
303 mm 

AM 1550DB–E (with brake) 13.66 in 
347 mm 

4.69 in 
119 mm 

AM 1550G–E (without brake) 13.66 in 
347 mm 

AM 1550GB–E (with brake) 15.20 in 
386 mm 

5.24 in 
133 mm 

 
AM 1550E Series - Connector Illustrations 

Refer to Figure 7-45, AM 1550 Series - Connector Illustrations.  Refer to 
Table 7-6, Maximum Bend Radii of Cables.   
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 Spindle Motors - SM Series 
In general, the spindle (asynchronous) motor designation is of the form 
SM pppf where:  SM = Spindle Motor – ppp = rated power in kW, and  
f = family.  The C and D family of motors are the latest motors available.  
The C version features a standard bearing that allows operation up to 
9,000 rpm.  The D version features a spindle bearing which allows higher 
radial forces and operation up to 12,000 rpm.  The C and D motors also 
feature a stronger fan for better cooling and better balancing.  The E and 
F family are the same as the C and D but without a key.   

Spindle motors offer the following features: 

• Rotary encoder for speed measurement 

• Precision balancing – spindle (asynchronous) motor can be balanced 
at any time 

• Separate cooling via integrated fan 

• IM B5 design, per EN 60 034-7 requirements (for securing by 
flange/base) 

• Protection class IP 54, per EN 60 529 requirements 

• Cylindrical shaft end per DIN 748 with feather key and threaded 
central bore hole per ISO 866 BS5 requirements 

• Flange dimensions per DIN 42 948 and IEC 72 requirements 

• Maintenance-free bearings 

• Separate cooling through integral fan 

• Resistor probe to monitor temperature in the stator winding 

• Thermal Class F  

• Vibration severity grade S for A and B family; SR for C, D, E, F, G, 
and H family 

• Feather-key balanced 

 

The following topics are described: 

 Spindle Motors General Technical Information 
 Spindle Motors Mechanical Life 
 Shaft Bearings 
 Shaft End 
 SM 055A, SM 075A, and SM 100A - Specifications 
 SM 055A - Power and Torque Characteristics 
 SM 075A - Power and Torque Characteristics 
 SM 100A - Power and Torque Characteristics 
 SM 120A - Specifications 
 SM 120A - Power and Torque Characteristics 
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 SM 055C–F, SM 075C–F, SM 100C–F Specifications Summary 
 SM 055C–F - Specifications 
 SM 055C–F - Power and Torque Characteristics 
 SM 075C–F - Specifications 
 SM 075C–F - Power and Torque Characteristics 
 SM 100C–F - Specifications 
 SM 100C–F - Power and Torque Characteristics 
 SM 120C–F, SM 120E, SM 150C–F, SM 240C–F Specifications 

Summary 
 SM 120C, SM 120E - Specifications 
 SM 120C, SM 120E - Power and Torque Characteristics 
 SM 150C–F - Specifications 
 SM 150C–F - Power and Torque Characteristics 
 SM 200C–F - Specifications 
 SM 200C–F - Power and Torque Characteristics 
 SM 240C–F - Specifications 
 SM 240C–F - Power and Torque Characteristics 
 Spindle Motors Dimension Drawings 
 SM 055A, SM 075A, SM 100A - Dimensional Drawing 
 SM 055A, SM 075A, SM 100A, SM 120a, SM 055C–F, SM 075C–F, 

SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F,  
SM 240C–F - Connector for Speed (Rotary) Encoder 

 SM 120A - Dimensional Drawing 
 SM 120A - Connector to Power Connection 
 SM 055C– F, SM 075C–F, SM 100C–F - Dimensional Drawing 
 SM 120C, SM 120E, SM 240C–F - Dimensional Drawing 
 SM 150C–F - Dimensional Drawing 
 SM 200C–F - Dimensional Drawing 

 Spindle Motors General Technical Information 
The specifications and the characteristic curves apply to motors mounted 
without thermal insulation.  The temperature of the winding may differ 
from the maximum permissible ambient temperature of 40°C by a 
maximum of 1005.  If the motor is mounted so that it is thermally 
insulated, it is necessary to reduce the motor torque in order to avoid 
thermal overloading o the motor.   

 Spindle Motors Mechanical Life 
The service life of the bearings depends on the shaft load and the mean 
rotational speed (see “Permissible Forces on the Motor Shaft”).  
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 Shaft Bearing 
The spindle (asynchronous) motor is equipped with maintenance-free 
bearings.  The shaft bearing is optionally available as either standard 
bearing or as spindle bearing.  The version with spindle bearing can 
withstand greater lateral forces and allows higher spindle speeds:   

• Standard bearing:  maximum 8000/9000 rpm 
• Spindle bearing:  maximum 10000/12000 rpm 

Motors with spindle bearing have slightly larger overall length.  

 Shaft End 
The spindle (asynchronous) motors have a cylindrical shaft end as per 
DIN 748 with a centering hold as per DIN 332-DR.   

Spindle (asynchronous) motors with standard bearing are supplied with 
keyway and feather key as per DIN 6885 Sheet 1 and are balanced.  
They are also available with smooth shaft upon request. 

Feather key (see Table 7-20, Feather Key Specifications):   

SM 075C–F:  AS 10 x 8 x 70 
SM 200C–F:  AS 12 x 8 x 90 

The standard version of the spindle (asynchronous) motors with spindle 
bearing has a smooth shaft (without keyway and feather key).  Upon 
request, it is available with keyway and feather key as per DIN 6885 
Sheet 1. 
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 SM 055A, SM 075A, and SM 100A - Specifications 
Refer to Table 7-43.   

Table 7-43, SM 055A, SM 075A, and SM 100A - Specifications 

 SM 055A SM 075A SM 100A 
P/N 34100600 34100605 34100610 
Fan +**1 + + 
Brake –**2 – – 
Rated Voltage  UN 330 V   
Rated Power Output  PN 5.5 kW 7.5 kW 10.0 kW 
Rated Speed  nN 1500 rpm 
Rated Torque  MN 35.0 Nm 48.0 Nm 63.5 Nm 
Rated Current  IN 15.5 A 21 A 26 A 
Operation Ratio  n 0.83 0.82 
Maximum Speed  nmax 9000 rpm  
Pole Pairs  PZ 2 
Weight  m 116.84 lb 

  53.00 kg 
141.09 lb  
  64.00 kg 

160.93 lb 
  73.00 kg 

Rotor Inertia  J 184.00 kgcm2 242.00 kgcm2 291.00 kgcm2 
 
Fan 
Rated Voltage  UL 3 x 400 V 
Rated Current  IL 0.14 A 0.17 A 
Frequency  fL 50 Hz / 60 Hz 

+**1      +  Available 
–**2      –  Not Available 
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 SM 055A - Power and Torque Characteristics 
Refer to Table 7-44, Figure 7-47, and Figure 7-48.  

Table 7-44, SM 055A - Power and Torque Characteristics Table 

Duty Cycle Speed  n Power  P Torque  M Current  I 
1500 rpm 5.5 kW 35 Nm 15.5 A 
7000 rpm 5.5 kW  7.5 Nm – 

S1 

9000 rpm 4.7 kW  5.0 Nm – 
1500 rpm 7.2 kW 45.8 Nm 18.5 A 
6000 rpm 7.2 kW 11.5 Nm – 

S6–60% 

9000 rpm 4.7 kW  5.0 Nm – 
1500 rpm 8.8 kW 56 Nm 22.0 A 
4300 rpm 8.8 kW 19.5 Nm – 

S6–40% 

9000 rpm 4.7 kW 5.0 Nm – 

SM 055A - Power Characteristics Graph 
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Figure 7-47, SM 055A - Power Characteristics Graph 

SM 055A - Torque Characteristics Graph 

40

10000

0

2000

10

20

30

-1n [min ]

40003000 5000 70006000 8000 9000

M
 [N

m
]

80

60

50

70

100

90

S 6-40%

S 6-60%

S 1

U  = 565Vz

 
Figure 7-48, SM 055A Torque Characteristics 
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 SM 075A - Power and Torque Characteristics 
Refer to Table 7-45, Figure 7-49, and Figure 7-50.   
Table 7-45, SM 075A - Power and Torque Characteristics Table 
Duty Cycle Speed  n Power  P Torque  M Current  I 

1500 rpm 7.5 kW 48 Nm 21.0 A 
7000 rpm 7.5 kW  10.2 Nm – 

S1 

9000 rpm 6.5 kW  6.9 Nm – 
1500 rpm 9.8 kW 62.4 Nm 24.5 A 
5800 rpm 9.8 kW 16.5 Nm – 

S6–60% 

9000 rpm 6.5 kW  6.9 Nm – 
1500 rpm 12 kW 76.4 Nm 30.0 A 
4300 rpm 12 kW 28.6 Nm – 

S6–40% 

9000 rpm 6.5 kW 6.9 Nm – 

SM 075A - Power Characteristics Graph 
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Figure 7-49, SM 075A Power Characteristics Graph 

SM 075A - Torque Characteristics Graph 
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Figure 7-50, SM 075A Torque Characteristics Graph 
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 SM 100A - Power and Torque Characteristics 
Refer to Table 7-46, Figure 7-51, and Figure 7-52.   

Table 7-46, SM 100A - Power and Torque Characteristics Table 

Duty Cycle Speed  n Power  P Torque  M Current  I 
1500 rpm 10 kW 63.5 Nm 26 A 
7400 rpm 10 kW  13.6 Nm – 

S1 

9000 rpm 7.8 kW  8.3 Nm – 
1500 rpm 13 kW 82.8 Nm 32 A 
5200 rpm 13 kW 22.6 Nm – 

S6–60% 

9000 rpm 7.8 kW  8.3 Nm – 
1500 rpm 82.8 kW 101.9 Nm 38 A 
3000 rpm 22.6 kW 50.9 Nm – 

S6–40% 

9000 rpm 8.3 kW 8.3 Nm – 

SM 100A - Power Characteristics Graph 
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Figure 7-51, SM 100A Power Characteristics Graph 

SM 100A - Torque Characteristics Graph 
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Figure 7-52, SM 100A Torque Characteristics Graph 
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 SM 120A - Specifications 
Refer to Table 7-47 and “SM 120A – Power and Torque Characteristics.”   

Table 7-47, SM 120A - Specifications 

 SM 120A 
P/N 34100615 
Fan +**1 
Brake –**2 
Rated Voltage  UN 328 V 
Rated Power Output  PN 12 kW 
Rated Speed  nN 1500 rpm 
Rated Torque  MN 76 Nm 
Rated Current  IN 27.8 A 
Operation Ratio  η 0.85 A 
Maximum Speed  nmax 7500 rpm 
Pole Pairs  PZ 2 
Weight  m 198.41 lb 

  90.00 kg 
Rotor Inertia  J 540.00 kgcm2 
  
Fan  
Rated Voltage  UL 3 x 400 V 
Rated Current  IL 0.2 A 
Frequency  fL 50 Hz / 60 Hz 

+**1      +  Available 
–**2      –  Not Available 
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 SM 120A - Power and Torque Characteristics 
Refer to Table 7-48, Figure 7-53, and Figure 7-54.   
Table 7-48, SM 120A - Power and Torque Characteristics Table 
Duty Cycle Speed  n Power  P Torque  M Current  I 

1500 rpm 12 kW 76 Nm 27.8 A 
6000 rpm 12 kW  21 Nm – 

S1 

7500 rpm 12 kW  18 Nm – 
1500 rpm 15 kW 98 Nm 34.0 A 
5200 rpm 15 kW 28 Nm – 

S6–60% 

7500 rpm 13 kW  24 Nm – 
1500 rpm 18 kW 117 Nm 40.0 A 
3300 rpm 18 kW 34 Nm – 

S6–40% 

7500 rpm 13 kW 36 Nm – 

SM 120A - Power Characteristics Graph 

10

0

0 1000

5

P
 [k

W
]

15

25

30002000 4000 60005000 7000

n [min ] -1

S 6-40%

S 6-60%

S 1 100K

U  = 565Vz

7500650055004500350025001500500

20

S 6-25%

 
Figure 7-53, SM 120A - Power Characteristics Graph 

SM 120A - Torque Characteristics Graph 
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Figure 7-54, SM 120A - Torque Characteristics Graph 



 Inverter Systems and Motors 
 P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
7-90 All rights reserved.  Subject to change without notice. 
  25-January-08 

 SM 055C–F, SM 075C–F, SM 100C–F Specifications Summary 
Refer to Table 7-49.   

Table 7-49, SM 055C–F, SM 075C–F, SM 100C–F – Specifications Summary 

 SM 055C,D,E,F SM 075C,D,E,F SM 100C,D,E,F 

Reference for details Table 7-49 Table 7-52 Table 7-54 

Fan +**1 + + 

Holding Brake –**2 – – 

Rated Voltage  UN 250 V 305 V 330 V 

Rated power output  PN 5.5 kW 7.5 kW 10.0 kW 

Rated speed  nN  (105 K) **3 1500 rpm 

Rated torque  MN  (105 K) **3 35.0 Nm 47.8 Nm 63.7 Nm 

Rated current  IN 18.0 A 20.1 A 25 A 

Efficiency  n 0.85 

Maximum Continuous 
Speed  nmax cont  
      with standard bearing 
      with spindle bearing 

 
 
  7,500 rpm 
10,000 rpm 

Maximum Speed**4  nmax  
      with standard bearing 
      with spindle bearing 

 
  9,000 rpm 
12,000 rpm 

Maximum Current  Imax 33 A 36 A 44 A 

Pole Pairs  PZ 2 

Weight  m 112.4 lb 
 51 kg 

149.9 lb 
 68 kg 

182.9 lb 
 83 kg 

Rotor Inertia  J 245 kgcm2 353 kgcm2 405 kgcm2 

    

Fan    

Rated Voltage for Fan  UL 3 x 400 V 

Rated Current for Fan  IL 0.31 A 

Frequency  fL 50 Hz/60 Hz 

+**1      +  Available 
–**2      –  Not Available 
**3     105 K is the temperature difference in Kelvin’s between the ambient temperature  

and the motor temperature. 
**4      For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
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 SM 055C–F - Specifications 
Refer to Table 7-50 and “SM 055C–F - Power and Torque 
Characteristics.”      

Table 7-50, SM 055C–F - Specifications 

    With Key SM 055C SM 055D 
    Without Key SM 055E SM 055F 
P/N    With Key With standard bearing

34100625 
With spindle bearing 
34100626 

P/N    Without Key With standard bearing
34100627 

With spindle bearing 
34100628 

Rated Voltage  UN 250 V 
Rated Power Output  PN 5.5 kW 
Rated Speed  nN  (105 K) **1 1500 rpm 
Rated Torque  MN  (105 K) **1 35.0 Nm 
Rated Current  IN 18.0 A 
Efficiency  n 0.85 
Maximum Continuous Speed  nmax cont 7500 rpm 9000 rpm 
Maximum Speed**2 nmax 9000 rpm 12000 rpm 
Maximum Current  Imax 33 A 
Pole Pairs  PZ 2 
Weight  m 112.4 lb 

  51 kg 
Rotor Inertia  J 245 kgcm2 
**1    105 K is the temperature difference in Kelvin’s between the ambient temperature  
          and the motor temperature. 
**2      For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min 
Fan  
Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.31 A 
Frequency  fL 50 Hz/60 Hz 
  
Accessories  
Power Cable, without Connector Up to 24.7 A, P/N 34201301  
Cable for Fan. without Connector P/N 34201310 
Encoder Cable. Complete with 
Connectors 

P/N 342000xx 
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 SM 055C–F - Power and Torque Characteristics 
Refer to Table 7-51, Figure 7-55, and Figure 7-56.  

Table 7-51, SM 055C–F - Power and Torque Characteristics 
Duty Cycle Speed  n Power  P Torque  M Current  I (for 1500 rpm) 

1500 rpm 5.5 kW 35.1 Nm 18.0 A 
6000 rpm 5.5 kW  8.8 Nm — 

S1 

12000 rpm 5.5 kW  4.4 Nm — 
1500 rpm 7.0 kW 44.7 Nm 22.0 A 
6000 rpm 7.0 kW 11.2 Nm — 

S6–60% 

12000 rpm 7.0 kW  5.6 Nm — 
1500 rpm 7.9 kW 50.4 Nm 24.0 A 
6000 rpm 7.9 kW 12.6 Nm — 

S6–40% 

12000 rpm 7.9 kW 6.3 Nm — 
1500 rpm 9.5 kW 60.7 Nm 28.0 A 
6000 rpm 9.5 kW 15.2 Nm — 

S6–25% 

12000 rpm 9.5 kW  7.6 Nm — 

SM 055C–F - Power Characteristics Graph 
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Figure 7-55, SM 055C–F - Power Characteristics Graph 

SM 055C–F - Torque Characteristics Graph 

 
Figure 7-56, SM 055C–F - Torque Characteristics 
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 SM 075C–F - Specifications 
Refer to Table 7-52 and “SM 075C–F - Power and Torque 
Characteristics.”      

Table 7-52, SM 075C–F - Specifications 

    With Key SM 075C SM 075D 
    Without Key SM 075E SM 075F 
P/N    With Key With standard bearing

34100630 
With spindle bearing 
34100631 

P/N    Without Key With standard bearing
34100632 

With spindle bearing 
34100633 

Rated Voltage  UN 305 V 
Rated Power Output  PN 7.5 kW 
Rated Speed  nN  (105 K) **1 1500 rpm 
Rated Torque  MN  (105 K) **1 47.8 Nm 
Rated Current  IN 20.1 A 
Efficiency  n 0.85 
Maximum Continuous Speed  nmax cont 7500 rpm 10000 rpm 
Maximum Speed**2 nmax 9000 rpm 1200 rpm 
Maximum Current  Imax 
                 at 9,000 rpm
               at 12,000 rpm 

 
36 A 
36 A 

Pole Pairs  PZ 2 
Weight  m 149.9 lb 

  68 kg 
Rotor Inertia  J 353 kgcm2 
**1   105 K is the temperature difference in Kelvin’s between the ambient temperature 
          and the motor temperature. 
**2     For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
Fan  
Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.31 A 
Frequency  fL 50 Hz/60 Hz 
  
Accessories  
Power Cable, without Connector Up to 24.7 A, P/N 34201301  
Cable for Fan, without Connector P/N 34201310 
Encoder Cable, Complete with 
Connectors 

P/N 342000xx 
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 SM 075C–F - Power and Torque Characteristics 
Refer to Table 7-53, Figure 7-57, and Figure 7-58.   

Table 7-53, SM 075C–F - Power and Torque Characteristics 
Duty Cycle Speed  n Power  P Torque  M Current  I (for 1500 rpm) 

1500 rpm 7.5 kW 47.9 Nm 20.1 A 
6000 rpm 7.5 kW 12.0 Nm — 

S1 

12000 rpm 7.5 kW  6.0 Nm — 
1500 rpm 9.8 kW 62.6 Nm 24.0 A 

10700 rpm 9.8 kW 23.4 Nm — 
S6–60% 

12000 rpm 8.5 kW  6.8 Nm — 
1500 rpm 11.5 kW 73.4 Nm 27.0 A 
9000 rpm 11.5 kW 27.5 Nm — 

S6–40% 

12000 rpm 8.5 kW 6.8 Nm — 
1500 rpm 13.0 kW 83.0 Nm 31.0 A 
7500 rpm 13.0 kW 16.6 Nm — 

S6–25% 

12000 rpm 8.5 kW  6.8 Nm — 

SM 075C–F - Power Characteristics Graph 

 
Figure 7-57, SM 075C–F - Power Characteristics Graph 

SM 075C–F - Torque Characteristics Graph 

 
Figure 7-58, SM 075C–F - Torque Characteristics Graph 
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 SM 100C–F - Specifications 
Refer to Table 7-54 and “SM 100C–F - Power and Torque 
Characteristics.”     

Table 7-54, SM 100C–F - Specifications 

    With Key SM 100C SM 100D 
    Without Key SM 100E SM 100F 
P/N    With Key With standard bearing

34100635 
With spindle bearing 
34100636 

P/N    Without Key With standard bearing
34100637 

With spindle bearing 
34100638 

Rated Voltage  UN 330 V 
Rated Power Output  PN 10.0 kW 
Rated Speed  nN 1500 rpm 
Rated Torque  MN  (105 K) **1 63.7 Nm 
Rated Current  IN  (105 K) **1 25 A 
Efficiency  n 0.85 
Maximum Continuous Speed  nmax cont 7500 rpm 10000 rpm 
Maximum Speed**2   nmax 9000 rpm 12000 rpm 
Maximum Current  Imax 44 A 
Pole Pairs  PZ 2 
Weight  m 182.9 lb 

  83 kg 
Rotor Inertia  J 405 kgcm2 

**1    105 K is the temperature difference in Kelvin’s between the ambient temperature and 
the motor temperature. 

**2      For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
Fan  
Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.31 A 
Frequency  fL 50 Hz/60 Hz 
  
Accessories  
Power Cable, without Connector Up to 29.8 A, P/N 34201302  
Cable for Fan, without Connector P/N 34201310 
Encoder Cable, Complete with 
Connectors 

P/N 342000xx 
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 SM 100C–F - Power and Torque Characteristics 
Refer to Table 7-55, Figure 7-59, and Figure 7-60.   

Table 7-55, SM 100C–F - Power and Torque Characteristics 
Duty Cycle Speed  n Power  P Torque  M Current  I (for 1500 rpm) 

1500 rpm 10.0 kW 63.9 Nm 25.0 A 
11000 rpm 10.0 kW 23.9 Nm — 

S1 

12000 rpm 8.0 kW  6.4 Nm — 
1500 rpm 12.5 kW 79.8 Nm 29.0 A 
 9800 rpm 12.5 kW 12.2 Nm — 

S6–60% 

12000 rpm 8.0 kW  6.4 Nm — 
1500 rpm 14.0 kW 89.4 Nm 32.0 A 
9000 rpm 14.0 kW 19.1 Nm — 

S6–40% 

12000 rpm 8.0 kW 6.4 Nm — 
1500 rpm 17.0 kW 108.6 Nm 37.0 A 
7500 rpm 17.0 kW 21.7 Nm — 

S6–25% 

12000 rpm 8.0 kW  6.4 Nm — 

SM 100C–F - Power Characteristics Graph 

 
Figure 7-59, SM 100C–F - Power Characteristics Graph 

SM 100C–F - Torque Characteristics Graph 

 
Figure 7-60, SM 100C–F - Torque Characteristics Graph 
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 SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F Specifications 
Summary 

Refer to Table 7-56.   

Table 7-56, SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F – Specifications 
Summary 

 SM 120C, E SM 150C–F SM 200C–F SM 240C–F 

Reference for details Table 7-56 Table 7-59 Table 7-61 Table 7-63 
Fan +**1 + + + 
Holding Brake –**2 – – – 
Rated Voltage  UN 335 V 348 V 331 V 318 V 
Rated power output  PN 12 kW 15 kW 20 kW 24 kW 
Rated speed  nN 750 rpm 1500 rpm 
Rated torque  MN (105 K) **3 152.8 Nm 95.5 Nm 127.3 Nm 152.8 Nm 
Rated current  IN (105 K) **3 29.0 A 35.0 A 46.0 A 58.0 
Efficiency  n 0.85 

Maximum Continuous 
Speed  nmax cont  
      with standard bearing 
      with spindle bearing 

 
 
7000 rpm 
— 

 
 
7000 rpm 
8500 rpm 

Maximum Speed**4  nmax  
      with standard bearing 
      with spindle bearing 

 
  8000 rpm 
— 

 
8000 rpm 
10000 rpm 

Maximum Current  Imax 62 A 70 A 96 A 116 A 

Pole Pairs  PZ 2 

Weight  m 348.3 lb 
158 kg 

246.8 lb 
112 kg 

297.6 lb 
135 kg 

348.3 lb 
158 kg 

Rotor Inertia  J 1100 kgcm2 700 kgcm2 920 kgcm2 1100 kgcm2 

Protection IP 54 

     
Fan     

Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.25 A 

Frequency  fL 50 Hz/60 Hz 

+**1      +  Available 
–**2      –  Not Available 
**3      105 K is the temperature difference in Kelvin’s between the ambient temperature and the 

motor temperature. 
**4     For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
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 SM 120C, SM 120E - Specifications 
Refer to Table 7-57 and “SM 120C, SM 120E - Power and Torque 
Characteristics.”     

Table 7-57, SM 120C, E - Specifications 

    With Key SM 120C 
    Without Key SM 120E 
P/N    With Key With standard bearing 

34100640 
P/N    Without Key With standard bearing 

34100642 
Rated Voltage  UN 335 V 
Rated Power Output  PN 12 kW 
Rated Speed  nN 750 rpm 
Rated Torque  MN (105 K) **1 152.8 Nm 
Rated Current  IN (105 K) **1 29.0 A 
Efficiency  n 0.85 
Maximum Continuous Speed  nmax cont 7000 rpm 
Maximum Speed**2  nmax 8000 rpm 
Maximum Current  Imax 62 A 
Pole Pairs  PZ 2 
Weight  m 348.3 lb 

158 kg 
Rotor Inertia  J 1100 kgcm2 
Protection IP 54 
**1   105 K is the temperature difference in Kelvin’s between the ambient temperature 
          and the motor temperature. 
**2     For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
Fan  
Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.25 A 
Frequency  fL 50 Hz/60 Hz 
  
Accessories  
Power Cable, without Connector P/N 34201306  
Cable for Fan, without Connector P/N 34201310 
Encoder Cable, Complete with 
Connectors 

P/N 342000xx 
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SM 120C, SM 120E - Power and Torque Characteristics 
Refer to Table 7-58, Figure 7-61, and Figure 7-62.  

Table 7-58, SM 120C, SM 120E - Power and Torque Characteristics 
Duty Cycle Speed  n Power  P Torque  M Current  I (for 750 rpm) 

750 rpm 12.0 kW 152.8 Nm 29.0 A 
5000 rpm 12.0 kW 22.9 Nm — 

S1 

10000 rpm 4.0 kW 3.8 Nm — 
750 rpm 17.5 kW 222.8 Nm 38.1 A 

3000 rpm 17.5 kW 55.7 Nm — 
S6-60% 

6000 rpm 11.3 kW 18.0 Nm — 
750 rpm 22.0 kW 280.1 Nm 46.4 A 

2500 rpm 22.0 kW 84.0 Nm — 
S6-40% 

3500 rpm 19.0 kW 51.8 Nm — 

SM 120C, SM 120E - Power Characteristics Graph 
Power characteristic

SM120Power  
Figure 7-61, SM 120C, SM 120E - Power Characteristics Graph 
 

SM 120C, SM 120E - Torque Characteristics Graph 
Torque characteristic

SM120Torque  
Figure 7-62, SM 120C, SM 120E - Torque Characteristics Graph 



 Inverter Systems and Motors 
 P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
7-100 All rights reserved.  Subject to change without notice. 
  25-January-08 

 SM 150C–F - Specifications 
Refer to Table 7-59 and “SM 150C–F - Power and Torque 
Characteristics.”      

Table 7-59, SM 150C–F - Specifications 

    With Key SM 150C SM 150D 
    Without Key SM 150E SM 150F 
P/N    With Key With standard bearing

34100645 
With spindle bearing 
34100646 

P/N    Without Key With standard bearing
34100647 

With spindle bearing 
34100648 

Rated Voltage  UN 348 V 
Rated Power Output  PN 15 kW 
Rated Speed  nN 1500 rpm 
Rated Torque  MN (105 K) **1 95.5 Nm 
Rated Current  IN (105 K) **1 35.0 A 
Efficiency  n 0.85 
Maximum Continuous Speed  nmax cont 7000 rpm 8500 rpm 
Maximum Speed**2  nmax 8000 rpm 10000 rpm 
Maximum Current  Imax 70 A 
Pole Pairs  PZ 2 
Weight  m 246.9 lb 

112 kg 
Rotor Inertia  J 700 kgcm2 
Protection IP 54 
**1   105 K is the temperature difference in Kelvin’s between the ambient temperature 
          and the motor temperature. 
**2     For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
Fan  
Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.25 A 
Frequency  fL 50 Hz/60 Hz 
  
Accessories  
Power Cable, without Connector Up to 24.7 A, P/N 34201301  
Cable for Fan, without Connector P/N 34201310 
Encoder Cable, Complete with 
Connectors 

P/N 342000xx 
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 SM 150C–F - Power and Torque Characteristics 
Refer to Table 7-60, Figure 7-63, and Figure 7-64.  

Table 7-60, SM 150C–F - Power and Torque Characteristics 
Duty Cycle Speed  n Power  P Torque  M Current  I (for 1500 rpm) 

1500 rpm 15.0 kW 95.5 Nm 35.0 A 
6500 rpm 15.0 kW 22.0 Nm – 

S1 

10000 rpm 10.0 kW 9.5 Nm – 
1500 rpm 20.0 kW 127.3 Nm 43.3 A 
5000 rpm 20.0 kW 38.2 Nm – 

S6-60% 

9000 rpm 13.5 kW 14.3 Nm – 
1500 rpm 25.0 kW 159.2 Nm 52.3 A 
4500 rpm 25.0 kW 53.1 Nm – 

S6-40% 

8000 rpm 16.8 kW 20.1 Nm – 
1500 rpm 32.0 kW 203.7 Nm 65.0 A 
4000 rpm 32.0 kW 76.4 Nm – 

S6-25% 

6000 rpm 23.7 kW 37.7 Nm – 
 

SM 150C–F - Power Characteristics Graph 
Power characteristic

SM150Power  
Figure 7-63, SM 150C–F - Power Characteristics Graph 

SM 150C–F - Torque Characteristics Graph 
Torque characteristic

SM150Torque  
Figure 7-64, SM 150C–F - Torque Characteristics Graph 
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 SM 200C–F - Specifications 
Refer to Table 7-61 and “SM 200C–F - Power and Torque 
Characteristics.”      

Table 7-61, SM 200C–F - Specifications 

    With Key SM 200C SM 200D 
    Without Key SM 200E SM 200F 
P/N    With Key With standard bearing

34100650 
With spindle bearing 
34100651 

P/N    Without Key With standard bearing
34100652 

With spindle bearing 
34100653 

Rated Voltage  UN 331 V 
Rated Power Output  PN 20 kW 
Rated Speed  nN 1500 rpm 
Rated Torque  MN (105 K) **1 127.3 Nm 
Rated Current  IN (105 K) **1 46.0 A 
Efficiency  n 0.85 
Maximum Continuous Speed  nmax cont 7000 rpm 8500 rpm 
Maximum Speed  nmax 8000 rpm 10000 rpm 
Maximum Current  Imax 96 A 
Pole Pairs  PZ 2 
Weight  m 297.6 lb 

135 kg 
Rotor Inertia  J 920 kgcm2 
Protection IP 54 
**1   105 K is the temperature difference in Kelvin’s between the ambient temperature 
          and the motor temperature. 
**2     For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
Fan  
Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.25 A 
Frequency  fL 50 Hz/60 Hz 
  
Accessories  
Power Cable, without Connector Up to 24.7 A, P/N 34201301  
Cable for Fan, without Connector P/N 34201310 
Encoder Cable, Complete with 
Connectors 

P/N 342000xx 
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 SM 200C–F - Power and Torque Characteristics 
Refer to Table 7-62, Figure 7-65, and Figure 7-66.  

Table 7-62, SM 200C–F - Power and Torque Characteristics 
Duty Cycle Speed  n Power  P Torque  M Current  I (for 1500 rpm) 

1500 rpm 20.0 kW 127.3 Nm 46.0 A 
6500 rpm 20.0 kW 29.4 Nm — 

S1 

10000 rpm 13.0 kW 12.4 Nm — 
1500 rpm 25.0 kW 159.2 Nm 56.0 A 
6000 rpm 25.0 kW 39.4 Nm — 

S6-60% 

10000 rpm 16.0 kW 15.3 Nm — 
1500 rpm 30.0 kW 191.0 Nm 65.0 A 
5500 rpm 30.0 kW 52.1 Nm — 

S6-40% 

10000 rpm 17.5 kW 16.7 Nm — 
1500 rpm 37.0 kW 235.5 Nm 79.0 A 
5000 rpm 37.0 kW 70.7 Nm — 

S6-25% 

8000 rpm 24.0 kW 28.6 Nm — 
 

SM 200C–F - Power Characteristics Graph 
Power characteristic

SM200Power  
Figure 7-65, SM 200C–F - Power Characteristics Graph 

SM 200C–F - Torque Characteristics Graph 
Torque characteristic

SM200Torque  
Figure 7-66, SM 200C–F - Torque Characteristics Graph 
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 SM 240C–F - Specifications 
Refer to Table 7-63 and “SM 240C–F - Power and Torque 
Characteristics.”      

Table 7-63, SM 240C–F - Specifications 

    With Key SM 240C SM 240D 
    Without Key SM 240E SM 240F 
P/N    With Key With standard bearing

34100655 
With spindle bearing 
34100656 

P/N    Without Key With standard bearing
34100657 

With spindle bearing 
34100658 

Rated Voltage  UN 318 V 
Rated Power Output  PN 24 kW 
Rated Speed  nN 1500 rpm 
Rated Torque  MN (105 K) **1 152.8 Nm 
Rated Current  IN (105 K) **1 58.0 A 
Efficiency  n 0.85 
Maximum Continuous Speed  nmax cont 7000 rpm 8500 rpm 
Maximum Speed**2  nmax 8000 rpm 10000 rpm 
Maximum Current  Imax 116 A 
Pole Pairs  PZ 2 
Weight  m 348.3 lb 

158 kg 
Rotor Inertia  J 1100 kgcm2 
Protection IP 54 
**1   105 K is the temperature difference in Kelvin’s between the ambient temperature 
          and the motor temperature. 
**2     For cycle duration of 10 minutes:  3 min.(nmax); 6 min. 2/3 x (nmax); standstill of 1 min. 
Fan  
Rated Voltage for Fan  UL 3 x 400 V 
Rated Current for Fan  IL 0.25 A 
Frequency  fL 50 Hz/60 Hz 
  
Accessories  
Power Cable, without Connector Up to 24.7 A, P/N 34201301  
Cable for Fan, without Connector P/N 34201310 
Encoder Cable,  Complete with 
Connectors 

P/N 342000xx 
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 SM 240C–F - Power and Torque Characteristics 
Refer to Table 7-64, Figure 7-67, and Figure 7-68.  

Table 7-64, SM 240C–F - Power and Torque Characteristics 
Duty Cycle Speed  n Power  P Torque  M Current  I (for 1500 rpm) 

1500 rpm 24.0 kW 152.8 Nm 58.0 A 
7400 rpm 24.0 kW 31.0 Nm — 

S1 

10000 rpm 18.0 kW 17.2 Nm — 
1500 rpm 30.0 kW 191.0 Nm 67.2 A 
7000 rpm 30.0 kW 40.9 Nm — 

S6–60% 

10000 rpm 22.5 kW 21.5 Nm — 
1500 rpm 38.0 kW 241.9 Nm 81.8 A 
5500 rpm 38.0 kW 66.0 Nm — 

S6–40% 

10000 rpm 26.0 kW 24.8 Nm — 
1500 rpm 48.0 kW 305.6 Nm 100.6 A 
4500 rpm 48.0 kW 101.9 Nm — 

S6–25% 

7000 rpm 41.0 kW 55.9 Nm — 

SM 240C–F - Power Characteristics Graph 
Power characteristic

SM240Power  
Figure 7-67, SM 240C–F - Power Characteristics Graph 

SM 240C–F - Torque Characteristics Graph 
Torque characteristic

SM240Torque  
Figure 7-68, SM 240C–F - Torque Characteristics Graph 
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 Spindle Motors Dimension Drawings 
The dimensional drawings for the following Spindle Motors and 
Connectors are illustrated:   

 SM 055A, SM 075A, SM 100A - Dimensional Drawing 

 SM 055A, SM 075A, SM 100A, SM 055C–F, SM 100C–F,  
SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F - 
Connector for Speed (Rotary) Encoder 

 SM 120A - Dimensional Drawing 

 SM 120A - Connector for Power Connection 

 SM 055C–F, SM 075C–F, SM 100C–F - Dimensional Drawing 

 SM 120C, SM 120E, SM 240C–F - Dimensional Drawing 

 SM 150C–F - Dimensional Drawing 

 SM 200C–F - Dimensional Drawing 
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 SM 055A, SM 075A, SM 100A - Dimensional Drawing 
Refer to Figure 7-69, Table 7-65, Figure 7-12, SM 055A, SM 075A,  
SM 100A - Rotatable Flange Socket, and Figure 7-70, SM 055A,  
SM 075A, SM 100A, SM 120A, SM 055C–F, SM 075C–F, SM 100C–F, 
SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240 C–F - Connector 
for Speed (Rotary) Encoder. 
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SM055A075A100ADims  

Figure 7-69, SM 055A, SM 075A, SM 100A - Dimensional Drawing 
   

Table 7-65, SM 055A, SM 075A, SM 100A - Motor Dimensions 

Motor L1 A1 A2 A3 
SM 055A 20.866 in 

530 mm 
8.465 in 
215 mm 

9.055 in 
230 mm 

11.457 in 
291 mm 

SM 075A 23.425 in 
595 mm 

11.024 in 
280 mm 

11.624 in 
295 mm 

14.016 in 
356 mm 

SM 100A 25.984 in 
660 mm 

13.189 in 
335 mm 

13.780 in 
350 mm 

16.181 in 
411 mm 
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 SM 055A, SM 075A, SM 100A, SM 120A, SM 055C–F, SM 075C–F, SM 100C–F, 
SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F - Connector for Speed 
(Rotary) Encoder 

Refer to Figure 7-70.  Refer to Table 7-6, Maximum Bend Radii of 
Cables.   

inch

Connector for speed (rotary) encoder

Dimensions in mm

EncoderConnector

1.10"
28

2.01"
51

R

 
Figure 7-70, SM 055A, SM 075A, SM 100A, SM 120A, SM 055C–F,  
SM 075C–F, SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F, 
SM 240 C–F - Connector for Speed (Rotary) Encoder 
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 SM 120A - Dimensional Drawing 

Refer to Figure 7-71 and Figure 7-72. 
 

SM120ADim
 

Figure 7-71, SM 120A - Dimensional Drawing 
 

 SM 120A - Connector for Power Connection 
Refer to Figure 7-72.  Refer to Table 7-6, Maximum Bend Radii of 
Cables.   

inch

Connector for power connection

Dimensions in mm

SM120APowConnector  
Figure 7-72, SM 120A - Connector for Power Connection 
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 SM 055C–F, SM 075C–F, SM 100C–F - Dimensional Drawing 
Refer to Figure 7-73, Table 7-65, SM 055C–F, SM 075C–F, SM 100C–F 
- Motor Dimensions, Figure 7-13, SM 055C–F, SM 075C–F,  
SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F 
- Rotatable Flange Socket, and Figure 7-70, SM 055A, SM 075A,  
SM 100A, SM 120A, SM 055C–F, SM 075C–F, SM 100C–F,  
SM 120C–F, SM 150C–F, SM 200C–F, SM 240 C–F - Connector for 
Speed (Rotary) Encoder.   

SMotorsDim
 

Figure 7-73, SM 055C–F, SM 075C–F, SM 100C–F - Dimensional Drawing 
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Table 7-65, SM 055C–F, SM 075C–F, SM 100C–F - Motor Dimensions 

Motor Length L1 Distance A1 Distance A2 

SM 055C,  
SM 055E 
(with standard bearing) 

17.24 
438 mm 

8.38 
213 mm 

5.51 
140 mm 

SM 055D, 
SM 055F 
(with spindle bearing) 

17.95 
456 mm 

8.38 
213 mm 

5.51 
140 mm 

SM 075C, 
SM 075E 
(with standard bearing) 

20.19 
513 mm 

11.34 
288 mm 

8.46 
215 mm 

SM 075D, 
SM 075F 
(with spindle bearing) 

20.90 
531mm 

11.34 
288 mm 

8.46 
215 mm 

SM 100C, 
SM 100E 
(with standard bearing) 

22.95 
583 mm 

14.09 
358 mm 

11.22 
285 mm 

SM 100D, 
SM 100F 
(with spindle bearing) 

23.66 
601 mm 

14.09 
358 mm 

11.22 
285 mm 

 

Dimensions = inch / mm 
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  SM 120C, SM 120E, SM 240C–F - Dimensional Drawing 

Refer to Figure 7-74, Figure 7-13, SM 055C–F, SM 075C–F,  
SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F 
- Rotatable Flange Socket, and Figure 7-70, SM 055A, SM 075A,  
SM 100A, SM 120A, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, 
SM 120E, SM 150C–F, SM 200C–F, SM 240 C–F - Connector for Speed 
(Rotary) Encoder.       

With standard bearing
SM 120C, SM 120E
SM 240C, D, E, F

With spindle bearing

SM120SM240DIM

Dimensions in
inch
mm

9.843

9.843

Air current of the fan

 
Figure 7-74, SM 120C, SM 120E, SM 240C–F - Dimensional Drawing 
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 SM 150C–F - Dimensional Drawing 

Refer to Figure 7-75, Figure 7-12, SM 055C–F, SM 075C–F,  
SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F 
- Rotatable Flange Socket, and Figure 7-70, SM 055A, SM 075A,  
SM 100A, SM 120A, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, 
SM 120E, SM 150C–F, SM 200C–F, SM 240 C–F - Connector for Speed 
(Rotary) Encoder.   

SM 150C, D, E, F With standard bearing

With spindle bearing

SM150Dim

Dimensions in
inch
mm

9.843

9.843Air current of the fan

 
Figure 7-75, SM 150C–F - Dimensional Drawing 
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 SM 200C–F - Dimensional Drawing 

Refer to Figure 7-76, Figure 7-13, SM 055C–F, SM 075C–F,  
SM 100C–F, SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F 
- Rotatable Flange Socket, and Figure 7-70, SM 055A, SM 075A,  
SM 100A, SM 120A, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C, 
SM 120E, SM 150C–F, SM 200C–F, SM 240 C–F - Connector for Speed 
(Rotary) Encoder.   

SM 200C, D, E, F With standard bearing

Dimensions in
inch
mm

With spindle bearing

SM200Dim

9.843

9.843

Air current of the fan

 
Figure 7-76, SM 200C–F - Dimensional Drawing 
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 Permissible Forces on the Motor Shaft 
The following topics are described: 

 General 

 AM 960A, AM 960AB Axis Motors – Permissible Forces 

 Combined Load on AM 1160 Series and AM 1550 Series 

 AM 820, AM 1150, AM 1400 Series – Permissible Forces 

 SM 055A, SM 075A, and SM 100A Spindle Motors – Permissible 
Forces 

 SM 120A – Permissible Forces 

 SM 055C–F, SM 075C–F, SM 100C–F – Permissible Forces 

 AM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F – 
Permissible Forces 
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 General 
All diagram values given for permissible axial and radial forces on the 
motor shafts apply to the nominal bearing life, depending on the specific 
motor.   

In the diagram, the nominal bearing life values are specified for the 
maximum permissible forces. 

Axial Forces 
Refer to Figure 7-77 for the point of axial force on the motor shaft.    

ArialForces

A

 
Figure 7-77, AM Series, SM Series - Point of Axial Force on the Motor 

Shaft 

Radial Forces 
Refer to Figure 7-78 for the point of radial force on the motor shaft.    

RadialForces
 

Figure 7-78, AM Series, SM Series - Point of Radial Force on the 
Motor Shaft 

The maximum permissible radial force may also depend on the motor 
speed and the point of the radial force on the motor shaft.  The point of 
the force is defined by the distance Z and is shown as an axis in the load 
diagrams. 
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 AM 960A, AM 960AB Axis Motors - Permissible Forces 

AM 960A, AM 960AB Axis Motors - Axial Force FA on a Bearing 
Refer to Figure 7-79 for the maximum permissible axial force for a 
bearing with a rated service life of 30,000 hours.  

800
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n [min  ]-1
 

Figure 7-79, AM 960A, AM 960AB - Maximum Permissible Axial Force (FA) 
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AM 960A, AM 960AB Axis Motors - Radial Force FR on a Bearing 
Refer to Figure 7-80 for the maximum permissible radial force FRmax for a 
bearing with a rated service life of 30,000 hours, depending on the point 
of radial force and the average speed.  

AM960ARadial
 

Figure 7-80, AM 960A, AM 960AB - Maximum Permissible Radial Force (FRmax) 
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 Combined Load on AM 1160 Series and AM 1550 Series 

Determine the combined load that results from axial and radial forces on 
the AM 1160 and AM 1550 Series motor shafts as follows:    

• Use the first diagram to determine the maximum permissible radial 
force FR over the distance z and average speed (for example, refer to 
Figure 7-81, AM 1160 Series - Permissible Radial Force on the Motor 
Shaft (FR)).  

• Use the first diagram to determine the equivalent axial force FA2 over 
the applied axial force FA (for example, refer to Figure 7-82, AM 1160 
Series - Permissible Axial Force on the Motor Shaft (FA2)).  The 
applied axial force FA must not exceed 1000 N. 

• Calculate the combined load Fcom from the permissible radial force FR 
and the equivalent axial force FA2: 

2ARcom FF560F +×= ).(  

The following requirements must be met in order to achieve a bearing 
service life of 30,000 hours: 

• The applied axial force FA must not exceed 1000 N. 

• The applied radial force FR must not exceed the permissible radial 
force from the illustration for radial forces. 

• The combined load Fcom must not exceed the permissible radial force 
FR for the first diagram (for example, refer to Figure 7-81, AM 1160 
Series - Permissible Radial Force on the Motor Shaft (FR)). 

For the AM 1160 Series, to calculate the combined load Fcom refer to: 

 Figure 7-81, AM 1160 Series - Permissible Radial Force on the Motor 
Shaft (FR) 

 Figure 7-82, AM 1160 Series - Permissible Axial Force on the Motor 
Shaft (FA2) 

For the AM 1550 Series, to calculate the combined load Fcom refer to: 

 Figure 7-83, AM 1550 Series - Permissible Radial Force on the Motor 
Shaft (FR) 

 Figure 7-84, AM 1550 Series - Permissible Axial Force on the Motor 
Shaft (FA2) 
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Figure 7-81, AM 1160 Series - Permissible Radial Force on the Motor Shaft (FR)  
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Figure 7-82, AM 1160 Series - Permissible Axial Force on the Motor Shaft (FA2) 
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Figure 7-83, AM 1550 Series - Permissible Radial Force on the Motor Shaft (FR)  
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Figure 7-84, AM 1550 Series - Permissible Axial Force on the Motor Shaft (FA2) 
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 AM 820, AM 1150, AM 1400 Series - Permissible Forces 
The values given for permissible axial and radial forces are valid for a 
bearing life of 30,000 hours.   

Axial Force FA 

To calculate the Axial Force FA, use formula:   

FAmax = x · FRmax 

Refer to Table 7-66 for the appropriate factor x. 

Table 7-66, Axial Force Factors for AM 820, AM 1150, AM 1400 Series 

Axis Motor Factor x 
AM 820A, AM 820AB 0.45 
AM 1150A, AM 1150AB 0.55 
AM 1400A, AM 1400AB, 
AM 1400C, AM 1400CB 

0.34 
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Radial Force FR 

The following graphs show the maximum permissible radial forces FRmax 
depending on the point of the radial force and the average speed. 

For AM 820 Series, refer to Figure 7-85.     

AM820ARadial
 

Figure 7-85, AM 820 Series - Permissible Radial Force on the Motor Shaft (FR) 
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For AM 1150 Series, refer to Figure 7-86.     

AM1150ARadial
 

Figure 7-86, AM 1150 Series - Permissible Radial Force on the Motor Shaft (FR) 
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For AM 1400 Series, refer to Figure 7-87.     

AM1400ARadial  
 

Figure 7-87, AM 1400 Series - Permissible Radial Force on the Motor Shaft (FR) 
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 SM 055A, SM 075A, and SM 100A Spindle Motors - Permissible Forces 

Axial Force FA 

Refer to Figure 7-88. This figure shows the maximum permissible axial 
force, FA, with horizontal mounting and a bearing service life of 20,000 
hours.  Specifications for axial load with vertical mounting are available 
from ANILAM upon request.  
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Figure 7-88, SM 055A, SM 075A, and SM 100A - Permissible Axial Force on the 
Motor Shaft 
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Radial Force FR 

Refer to Figure 7-89.  The following diagram shows the maximum 
permissable radial force FR at z =30 mm for a bearing service life of 
20,000 hours.   
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Figure 7-89, SM 055A, SM 075A, and SM 100A - Permissible Radial Force on the 
Motor Shaft 
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 SM 120A - Permissible Forces 
The values given for permissible axial and radial force are valid for a 
bearing life of 20,000 hours.   

Axial Force FA 
SM 120A, maximum permissible axial force: FA = 50 N   

Radial Force FR 
Refer to Figure 7-90.  The following diagram shows the maximum 
permissable radial force FRmax depending on the point of radial force and 
average speed.   

1 = load limit for drive shaft with feather key 
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Figure 7-90, SM 120A - Permissible Radial Force on the Motor Shaft 



Inverter Systems and Motors  
P/N 627788-21 - Available Motors and Accessories 
 
 

 
 
All rights reserved.  Subject to change without notice. 7-129 
25-January-08 

 SM 055C–F, SM 075C–F, SM 100C–F - Permissible Forces 
The following graphs show the maximum permissible axial forces FA and 
the radial force FR for a bearing life of 10,000 hours.  This also applies to 
the grease service life.   

Axial Force FA 
For SM 055C, SM 055E, SM 075C, SM 075E, SM 100C, SM 100E – with 
standard bearing, refer to Figure 7-91.     

SM055AStandard  
Figure 7-91, SM 055C, SM 055E, SM 075C, SM 075E, SM 100C,  
SM 100E - with Standard Bearing -Permissible Axial Force on the 
Motor Shaft 
For SM 055D, SM 055F, SM 075D, SM 075F, SM 100D, SM 100F – with 
spindle bearing, refer to Figure 7-92.   

SM055ASpindle  
Figure 7-92, SM 055D, SM 055F, SM 075D, SM 075F, SM 100D,  
SM 100F - with Spindle Bearing - Permissible Axial Force on the 
Motor Shaft 
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Radial Force FR 
The maximum permissible radial forces FRmax shown in the following 
figures are valid for a bearing service life of 10,00 hours, depending on 
the point of the radial force and the average speed. 

For SM 055C, SM 055E, SM 075C, SM 075E, SM 100C, SM 100E – with 
standard bearing, refer to Figure 7-93.    

SM055RSpindle  
Figure 7-93, SM 055C, SM 055E, SM 075C, SM 075E, SM 100C,  
SM 100E - with Standard Bearing - Permissible Radial Force on the 
Motor Shaft 
 

For SM 055D, SM 055F, SM 075D, SM 075F, SM 100D, SM 100F – with 
spindle bearing, refer to Figure 7-94.    

SM055RSpindle  
Figure 7-94, SM 055D, SM 055F, SM 075D, SM 075F, SM 100D,  
SM 100F - with Spindle Bearing - Permissible Radial Force on the 
Motor Shaft 
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 SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F - Permissible Forces 
The following graphs show the maximum permissible axial forces FA and 
the radial force FR for a bearing life of 10,000 hours.  This also applies to 
the grease service life.   

Axial Force FA 
For SM 120C, SM 120E, SM 150C, SM 150E, SM 200C, SM 200E, SM 
240C, SM 240E – with standard bearing, refer to Figure 7-95.     

SM120AStandard  
Figure 7-95, SM 120C, SM 120E, SM 150C, SM 150E, SM 200C,  
SM 200E, SM 240C, SM 240E - with Standard Bearing -Permissible 
Axial Force on the Motor Shaft 
For SM 150D, SM 150F, SM 200D, SM 200F, SM 240D, SM 240F – with 
spindle bearing, refer to Figure 7-96.   

SM150ASpindle  
Figure 7-96, SM 150D, SM 150F, SM 200D, SM 200F, SM 240D,  
SM 240F - with Spindle Bearing - Permissible Axial Force on the 
Motor Shaft 
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Radial Force FR 
The maximum permissible radial forces FRmax shown in the following 
figures are valid for a bearing service life of 10,00 hours, depending on 
the point of the radial force and the average speed. 

For SM 120C, SM 120E, SM 150C, SM 150E, SM 200C, SM 200E,  
SM 240C, SM 240E – with standard bearing, refer to Figure 7-97.    

SM120RStandard  
Figure 7-97, SM 120C, SM 120E, SM 150C, SM 150E, SM 200C,  
SM 200E, SM 240C, SM 240E - with Standard Bearing - Permissible 
Radial Force on the Motor Shaft 
 

For SM 150D, SM 150F, SM 200D, SM 200F, SM 240D, SM 240F – with 
spindle bearing, refer to Figure 7-98.    

SM120RSpindle  
Figure 7-98, SM 150D, SM 150F, SM 200D, SM 200F, SM 240D,  
SM 240F - with Spindle Bearing - Permissible Radial Force on the 
Motor Shaft 
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20-line, ribbon cable 
cable length, to select, 2-20 
PWM signals, specifications, 2-10 
RA 201A, RA 301C, RA 411C, X110–

X114, PWM connection to CNC, pinout, 
5-40 

40-line, ribbon cable 
BR 9, unit bus, pinout, 5-49 
PM 107, unit bus, pinout, 5-42 
unit bus, cable length, to select, 2-22 
unit bus, specifications, 2-10 
X79, unit bus, pinout, 5-41 

50-line, ribbon cable 
cable lengths, 2-20 
power supply to CNC, 2-10 

6000i CNC Technical Manual, P/N 
627787-21, referenced, 1-1, 4-25 

6000M-3X CNC, 1-1 
6000M-4X CNC, 1-1 

A 
acceleration moment, calculate, 3-1 
adapter module 

connecting 
5 V power supply X74, 6-53 
description, 6-52 
diagnosability, 6-53 
important notes, 6-52 
supply bus X69a/b, 6-53 

connections, illustration, 6-27 
dimensions, illustration, 6-79 
specifications, 2-31 
X69, ribbon cable to the CNC, pinout,  

6-56 
X69a, from the first power supply unit 

(diagnosable), pinout, 6-54 
X69b, from the second power supply unit 

(no diagnosis), pinout, 6-55 
X75, service connector, do not assign,  

6-56 
Adapter Module, referenced, 4-26 
additional modules, arranging, 4-26 
additional, power supply, description, 

5-22, 6-30 
AEM 100A, axis-enabling module, 

description, 2-24 
air humidity, 4-14 
AM 1150 series 

axial force, to calculate, 7-122 

axis motor, specifications, 7-4 
axis motors, power connections, 7-20 
dimensional drawing, illustration, 7-75 
power cable P/N, 7-6 
radial force, on motor shaft, graph, 7-124 
specifications, 7-43 
speed-torque graph, illustration, 7-44 

AM 1160 series 
axial force on motor shaft, permissible, 

graph, 7-120 
axis motor, power connections, 7-19 
combined load, 7-119 
connector illustrations, referenced, 7-76 
connector, illustrations, 7-74 
dimensional drawing, illustration, 7-76 
flange sockets, rotatable, illustration, 7-33 
motor dimensions, table, 7-76 
power cable P/N, 7-6 
radial force on motor shaft, permissible, 

graph, 7-120 
AM 1160A series 

axis motor, specifications, 7-4 
specifications, 7-45 
speed-torque graph, illustration, 7-46 

AM 1160C series 
axis motor, specifications, 7-4 
specifications, 7-47 
speed-torque graph, illustration, 7-48 

AM 1160E series 
axis motor, specifications, 7-4 
specifications, 7-49 
speed-torque graph, illustration, 7-50 

AM 1300A–E series 
axis motor, specifications, 7-4 
specifications, 7-51 
speed-torque graph, illustration, 7-52 

AM 1300C–E series 
axis motor, specifications, 7-4 
specifications, 7-53 
speed-torque graph, illustration, 7-54 

AM 1300-E series 
dimensional drawing, illustration, 7-77 
flange sockets, rotatable, illustration, 7-34 
motor dimensions, table, 7-77 

AM 1400 series 
axial force, to calculate, 7-122 
axis motors, power connections, 7-20 
connector illustrations, referenced, 7-77, 

7-78 
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connector, illustrations, 7-74 
dimensional drawing, illustration, 7-78 
power cable P/N, 7-6 
radial force, on motor shaft, graph, 7-125 

AM 1400A series 
axis motor, specifications, 7-4 
specifications, 7-55 
speed-torque graph, illustration, 7-56,  

7-58 
AM 1400C series 

axis motor, specifications, 7-4 
specifications, 7-57 

AM 1550 series 
axial force, on motor shaft, graph, 7-121 
axis motor, power connections, 7-19 
combined load, 7-119 
connector, illustrations, 7-79 
dimensional drawing, illustration, 7-79 
flange sockets, rotatable, illustration, 7-34 
motor dimensions, table, 7-79 
power cable P/N, 7-6 
radial force, on motor shaft, graph, 7-121 

AM 1550A–E series 
axis motor, specifications, 7-5 
specifications, 7-65 
speed-torque graph, illustration, 7-66 

AM 1550C series 
axis motor, specifications, 7-5 
specifications, 7-59 
speed-torque graph, illustration, 7-60 

AM 1550C–E series 
axis motor, specifications, 7-5 
specifications, 7-67 
speed-torque graph, illustration, 7-68 

AM 1550D–E series 
axis motor, specifications, 7-5 
specifications, 7-69 
speed-torque graph, illustration, 7-70 

AM 1550E series 
axis motor, specifications, 7-5 
connector, illustrations, 7-80 
dimensional drawing, illustration, 7-80 
flange sockets, rotatable, illustration, 7-35 
motor dimensions, table, 7-80 
specifications, 7-61 
speed-torque graph, illustration, 7-62 

AM 1550G series 
axis motor, specifications, 7-5 
specifications, 7-63 
speed-torque graph, illustration, 7-64 

 

AM 1550G–E series 
axis motor, specifications, 7-5 
specifications, 7-71 
speed-torque graph, illustration, 7-72 

AM 820 series 
axial force, to calculate, 7-122 
axis motor, specifications, 7-4 
axis motors, power connections, 7-20 
dimensional drawing, illustration, 7-73 
power cable P/N, 7-6 
radial force, on motor shaft, graph, 7-123 
specifications, 7-39 
speed-torque graph, illustration, 7-40 

AM 960 series 
axis motor, power connections, 7-19 
axis motor, specifications, 7-4 
connector, illustrations, 7-74 
dimensional drawing, illustration, 7-74 
flange sockets, rotatable, illustration, 7-33 
motor dimensions, table, 7-74 
power cable P/N, 7-6 

AM 960A 
axial force, graph, 7-117 
radial force, on bearing, graph, 7-118 

AM 960A series 
specifications, 7-41 
speed-torque graph, illustration, 7-42 

AM 960AB 
axial force graph, 7-117 
radial force, on bearing, graph, 7-118 

AM series 
motors, mounting screws, 7-29 
point of axial force, illustration, 7-116 
point of radial force, illustration, 7-116 

ambient temperature, 7-28 
amplifier. See modular amplifier 
asynchronous, spindle motors 

features, 7-81 
specifications, 7-2 

autotransformer power output, table, 
4-6 

available motors, illustration, 7-2 
axial force 

AM 820, AM 1150, AM 1400, to calculate, 
7-122 

AM 960A, AM 960AB, graph, 7-117 
on motor shaft 

example, illustration, 7-116 
SM 055A, SM 075A, and SM 100A, 

graph, 7-126 
SM 120A, 7-128 
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spindle bearing, graph 
SM 055D, SM 055F, SM 075D,  

SM 075F, SM 100D, SM 100F,  
7-129 

SM 150D, SM 150F, SM 200D,  
SM 200F, SM 240D, SM 240F,  
7-131 

standard bearing, graph 
SM 055C, SM 055E, SM 075C,  

SM 075E, SM 100C, SM 100E,  
7-129 

SM 120C, SM 120E, SM 150C–F, 
SM 200C–F, SM 240C–F, 7-131 

axis motors 
AM series, features, 7-36 
characteristics, listed, 7-4 
dimensional drawings, listed, 7-73 
features. See motors 
flange sockets, rotatable, 7-33 
formulas, for selection, 3-2 
mechanical life, 7-38 
nameplates, 7-13 
power connections. See connections 
required, power modules & compact 

inverters, 7-9 
selecting, 3-1 
specifications, 7-4 
technical information, general, 7-38 

axis-enabling module, AEM 100A, 
description, 2-24 

B 
ballscrew 

gearwheel, moment of inertia, 3-1 
moment of inertia, 3-1 

bend radii, power cables, 7-8 
BR 10F 

braking performance, mean value, 
example, 3-11 

breaking resistors, illustration, 5-19 
connections, illustration, 6-24 
dimensions, illustration, 5-56 
dimensions, referenced, 6-65 
illustration, 5-19 
minimum clearances, illustration, 4-17 
power requirements, 2-26 
specifications, 2-26 
temperature switch, pinout, 5-45 
X2, fan pinout, 5-45 

 
 

BR 10F & BR 18F 
PS 130 

description, 6-37 
external braking resistor, fan, 6-39 
X2, fan, 6-39 
X89, terminal connection, 6-38 

BR 18 
braking performance, mean value, 

example, 3-10 
connections, illustration, 5-18, 6-25 
dimensions, illustration, 5-55 
dimensions, referenced, 6-65 
incorrect installation, illustration, 4-18 
installation, illustration, 4-18 
minimum clearances, illustration, 4-19 
power requirements, 2-25 
PS 130 

description, 6-37 
temperature switch, 6-38 
X89, terminal connection, 6-38 

specifications, 2-25 
temperature switch, pinout, 5-45 

BR 18F 
braking performance, mean value, 

example, 3-12 
breaking resistors, illustration, 5-19 
connections, illustration, 6-24 
dimensions, illustration, 5-56 
dimensions, referenced, 6-65 
illustration, 5-19 
minimum clearances, illustration, 4-17 
power requirements, 2-26 
PS 130, temperature switch, 6-38 
specifications, 2-26 
temperature switch, pinout, 5-45 
X2, fan pinout, 5-45 

BR 9 
arranging the modules, 6-28 
connections, illustration, 6-23 
description, 6-44 
dimensions, illustration, 5-54 
dimensions, referenced, 6-65 
installation, illustration, 5-17 
power failure, description, 5-49 
power requirements, 2-26 
specifications, 2-26 
X79, unit bus, pinout, 6-44 

brake, holding 
connecting, 7-24 
protective circuit, illustration, 7-24 

braking energy, calculate, 3-7 
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braking energy, maximum, calculate, 
3-7 

braking performance, mean value 
BR 10F, example, 3-11 
BR 18, example, 3-10 
BR 18F, example, 3-12 
example, 3-9 

braking power 
calculate, 3-7 
mean value, calculate, 3-7 
with load, calculate, 3-7 

braking resistor 
BR 10F, connections, illustration, 6-24 
BR 18, connections, illustration, 6-25 
BR 18F, connections, illustration, 6-24 
BR 9 

power requirements, 2-25 
specifications, 2-25 

connections, 5-43 
power requirement, 2-25 
PS 130 

BR 10F & BR 18F 
X2, fan, 6-39 
X89, terminal connection, 6-38 

BR 18 
temperature switch, 6-38 
X89, terminal connection, 6-38 

BR 18F 
temperature switch, 6-38 

cross section, 6-37 
description, 6-37 

SA 301A, SA 311A, SA 411A, SA 201A, 
SA 301C, SA 411C 
cross sections, for connection, 5-43 

selecting, 3-7 
specifications, 2-25 
X89 

SA 201A. SA 301A, SA 411C 
connections, 5-44 

SA 301A. SA 301C, SA 411C 
internal, connections, 5-44 

SA 301A. SA 311A, SA 411A 
external, connections, 5-44 

C 
cables 

20-line, ribbon cable, PWM signals, 2-10 
cable length, to select, 2-20 

40-line, ribbon cable 
unit bus, cable length, to select, 2-22 
unit bus, specifications, 2-10 

50-line, ribbon cable 
cable lengths, 2-20 
power supply, CNC, 2-10 

miscellaneous, 7-7 
power cables 

axis motors, P/Ns listed, 7-6 
cross sections, 4-7 
cross sections, installation 

type B1, 4-8 
type C and E, 4-8 

permissible load, 4-7 
power, bend radii, 7-8 
ribbon cable covers, 2-10 

to select, 2-23 
spindle motors, P/Ns listed, 7-7 

calculate 
acceleration moment, 3-1 
braking energy, 3-7 
braking power, 3-7 
braking power, mean value, 3-7 
braking power, with load, 3-7 
desired speed of the motor, 3-1 
effective moment, 3-2 
external moment of inertia, 3-1 
maximum, braking energy, 3-7 
motor speed, 3-1 
peak performance, braking resistor, 3-7 
static moment, 3-1 
total moment of inertia, 3-1 

capacitor, three-phase, dimensions,  
6-65 

CC 3P, three-phase capacitor 
dimensions, 6-65 
specifications, 2-27 

CC 422 
X74, 5 V connection, PS 120A, 5-48 

CE marking, 4-10 
center holes, motor, specifications, 7-

30 
characteristic curves, spindle motors, 

7-17 
CNC 

defined, 1-1 
X110–X114 

RA 201A, RA 301C, RA 411C 
PWM connection, 5-40 

X69, ribbon cable to the CNC 
adapter module, pinout, 6-56 

X69, supply voltage and control signals 
PS 120A, 5-46 
PS 122R & PS 145R, pinout, 6-42 
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PS 130, pinout, 6-35 
SA 301E, SA 411E, 5-33 

X69a, from the first power supply unit 
(diagnosable) 
adapter module, pinout, 6-54 

X69b, from the second power supply unit 
(no diagnosis) 
adapter module, pinout, 6-55 

combined load 
AM 1160 Series, 7-119 
AM 1550 Series, 7-119 
to calculate, 7-119 

commutating reactor 
CR 135 

dimensions, illustration, 5-57 
specifications, 2-28 

CR 170, specifications, 2-28 
CR 180, specifications, 2-28 

compact inverter. See modular 
amplifier 
components, 1-6 
description, 1-6 
protective measures, listed, 4-12 
RA 201A, description, 1-7 
RA 301A, description, 1-7 
RA 411A, description, 1-7 
required, axis motors, 7-9 
required, spindle motors, 7-10 
SA 201A, description, 1-7 
SA 301A, description, 1-7 
SA 301C, description, 1-7 
SA 301E, description, 1-7 
SA 311A, description, 1-7 
SA 411A, description, 1-7 
SA 411C, description, 1-7 
SA 411E, description, 1-7 

components 
connecting, 5-21 
installation, configuration, illustration, 5-20 
listed, 1-2 

conducted interference, description,  
4-10 

conducted, interference, 5-24 
connections 

illustrations, listed, 5-1 
overview, 5-1 
power 

axis motors 
AM 820, AM 1150, AM 1400, pinout, 

7-20 

AM 960, AM 1160, AM 1550, pinout, 
7-19 

cables, P/Ns listed, 7-6 
spindle motors 

cable P/Ns, 7-21 
SM 055, SM 073, SM 100, SM 120, 

SM 200, SM 2450, pinout, 7-21 
SM 120A, pinout, 7-23 

spindle motors, fan, pinout, 7-26 
connectors, miscellaneous, 7-7 
contamination, permissible, 4-15 
cooling, 4-14, See environmental 

conditions 
CR 135 

dimensions, illustration, 5-57, 6-61 
specifications, 2-28 

CR 170 
dimensions, illustration, 6-62 
specifications, 2-28 

CR 180 
dimensions, illustration, 6-62 
specifications, 2-28 

cross sections, power cables, 4-7 
current consumption, entire inverter 

system, 2-19 
current, maximum 

X392/X393 
RA 201A, RA 301C, RA 411C, 5-39 
SA 201A, SA 311A, SA 411A,  

SA 201A, SA 301C, SA 411C, 5-39 

D 
danger, description, 4-2 
DC-link filter 

DLF 110 
dimensions, illustration, 6-76 

DLF 120 
dimensions, illustration, 6-77 

DLF 130 
dimensions, illustration, 6-78 

DLF 130, connections, illustration, 6-26 
specifications, 2-29 

DC-link voltage, connecting terminals, 
6-51 

DC-link voltage, flashover, 4-15 
DC-link voltages 

axis EcoDyn motors, 7-16 
axis motors, 7-14 

diagnosability, description, 6-53 
dimensional drawing 

AM 1150 series, illustration, 7-75 
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AM 1160 series, illustration, 7-76 
AM 1300-E series, illustration, 7-77 
AM 1400 series, illustration, 7-78 
AM 1550 series, illustration, 7-79 
AM 1550E series, illustration, 7-80 
AM 820 series, illustration, 7-73 
AM 960 series, illustration, 7-74 
axis motors, listed, 7-73 
SM 055A, SM 075A, and SM 100A, 

illustration, 7-107 
SM 055C–F, illustration, 7-110 
SM 075C–F, illustration, 7-110 
SM 100C–F, illustration, 7-110 
SM 120A, illustration, 7-109 
SM 120C, illustration, 7-112 
SM 120E, illustration, 7-112 
SM 150C–F, illustration, 7-113 
SM 200C–F, illustration, 7-114 
SM 240C–F, illustration, 7-112 
spindle motors, listed, 7-106 

dimensions 
adapter module, illustration, 6-79 
BR 10F braking resistor, illustration, 5-56 
BR 18 braking resistor, illustration, 5-55 
BR 18F braking resistor, illustration, 5-56 
BR 9 braking resistor, illustration, 5-54 
components, listed, 6-57 
CR 135 commutating reactor, illustration, 

5-57, 6-61 
CR 170, CR 180 commutating reactor, 

illustration, 6-62 
DLF 110 DC-link filter, illustration, 6-76 
DLF 120 DC-link filter, illustration, 6-77 
DLF 130 DC-link filter, illustration, 6-78 
LF 135A line filter, illustration, 6-63 
LF 180A line filter, illustration, 6-64 
modular amplifier, components, listed,  

6-57 
PM 107, PM 207 power module, 

illustration, 6-66 
PM 115A, PM 123A, PM 132A, PM 148A, 

PM 215A, and PM 223A power module, 
illustration, 6-67 

PM 170A power module, illustration, 6-68 
PMD 107 power module, illustration, 6-69 
PMD 115 power module, illustration, 6-70 
PMD 125 power module, illustration, 6-71 
PMD 140 power module, illustration, 6-71 
PMD 160 power module, illustration, 6-72 
PMD 196 power module, illustration, 6-73 
PMD 207 power module, illustration, 6-74 

PMD 215 power module, illustration, 6-75 
PMD 225 power module, illustration, 6-75 
PS 120A power supply unit, illustration,  

5-53 
PS 120A power supply unit, illustration, 

referenced, 6-61 
PS 122R power supply unit, illustration,  

6-58 
PS 130 power supply unit, illustration,  

6-59 
PS 145R power supply unit, illustration,  

6-60 
RA 201A, RA 301C, RA 411C illustration, 

5-52 
SA 301A, SA 311A, SA 411A, SA 201A, 

SA 301C, SA 411C amplifiers, 
illustration, 5-51 

SA 301E & SA 411E amplifiers, 
illustration, 5-50 

three-phase capacitor, CC 3P, illustration, 
6-65 

direct drives, regenerative, inverter 
systems, 5-21, 6-29 

disclaimer, iii 
DLF 110 

dimensions, illustration, 6-76 
specifications, 2-29 

DLF 120 
dimensions, illustration, 6-77 
specifications, 2-29 

DLF 130 
connections, illustration, 6-26 
dimensions, illustration, 6-78 
specifications, 2-29 
X79-unit bus, connections, pinout, 6-50 

DLF 1x0 
arranging the modules, 6-28 
connections, pinouts, 6-50 
direct drives, 5-21, 6-29 

E 
EcoDyn axis motor 

AM 1300A–E series, specifications, 7-51 
AM 1300C–E series, specifications, 7-53 
AM 1550A–E series, specifications, 7-65 
AM 1550C–E series, specifications, 7-67 
AM 1550D–E series, specifications, 7-69 
AM 1550G–E series, specifications, 7-71 
DC-link voltages, description, 7-16 

effective moment, calculate, 3-2 
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electrical protective measures, 
description, 4-3 

electromagnetic compatibility 
CE marking, 4-10 
conducted interference, description, 4-10 
EMC, defined, 4-9 
fault-current circuit breaker, 4-5 
interference, 4-10 
interference, likely sources, 4-9 
line voltage, 4-6 
noise immunity, 4-10 
noise immunity, description, 4-11 
power supply, stability requirements, 4-10 
protective measures 

compact inverters, 4-12 
general, 4-11 
motors, 4-12 
regenerative inverters, 4-12 

radiated interference, description, 4-11 
shielding, 4-11 
valid regulations, 4-9 

EMC, electromagnetic compatibility, 
defined, 4-9 

encoder 
rotary, connecting to motors, 7-18 
rotary, connector illustration, 7-108 

environmental conditions 
air humidity, 4-14 
contamination, 4-15 
heat generation and cooling, 4-14 
mechanical vibration, 4-15 

external moment of inertia, calculate, 
3-1 

F 
fan connection, spindle motors, 7-26 
fan, cables, spindle motors, P/Ns 

listed, 7-7 
fans, connection to motors, 7-26 
fault-current circuit breaker, 4-5 
feather key, spindle motors, 

description, 7-83 
feather keys 

configuration, illustration, 7-31 
specifications, 7-31 

flange mounting to motor, 
configurations, illustration, 7-28 

flange sockets, rotatable 
AM 1300-E series, illustration, 7-34 
AM 1550 series, illustration, 7-34 
AM 1550E series, illustration, 7-35 

AM 960, AM 1160, illustration, 7-33 
description, 7-32 
SM 055A, SM 075A, SM 100A, 

illustration, 7-32 
SM 055C–F, SM 075C–F, SM 100C–F, 

SM 120C, SM 120E, SM 150C–F,  
SM 200C–F, SM 240C–F, illustration,  
7-32 

formulas 
characteristic curves, spindle motors,  

7-17 
DC-link voltages - axis motors, 7-14 
selecting, axis motors, 3-2 
selecting, inverters, 3-2 

G 
general 

information, mounting and operating 
conditions, 4-1 

permissible forces, description, 7-116 
protective measures, 4-11 

grease, service life, 7-129, 7-131 

H 
heat generation. See environmental 

conditions 
heating. See environmental conditions 
high-precision balanced externally, 

spindle motors, 7-30 
holding brake 

connecting, 7-24 
protective circuit, illustration, 7-24 
RA 201A, RA 301C, RA 411C 

X344, pinout, 5-38 
X392, pinout, 5-38 
X393, pinout, 5-38 

humidity, 4-14 

I 
inductance, additional for motor, 4-25 
installation 

adapter module, connections, illustration, 
6-27 

BR 10F braking resistor, 5-19, 6-24 
BR 18 braking resistor, 5-18 
BR 18, connections, illustration, 6-25 
BR 18F braking resistor, 5-19, 6-24 
BR 9, illustration, 5-17 
component configuration, illustration, 5-20 
DLF 130, connections, illustration, 6-26 
guidelines, 4-17 
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PS 120A, illustration, 5-16 
RA 201A, 5-12 
RA 301C, 5-13 
RA 411C, 5-14 
SA 201A, 5-8 
SA 301A, 5-5 
SA 301C, 5-9 
SA 301E, 5-3 
SA 311A, 5-6 
SA 411A, 5-7 
SA 411C, 5-10 
SA 411E, 5-3 

intended area of application, 
description, 4-3 

interference 
conducted, 5-24 
conducted interference, description, 4-10 
description, 4-10 
likely sources, 4-9 
noise immunity, description, 4-11 
radiated interference, description, 4-11 

introduction, 1-1 
inverter 

accessories, 2-25 
compact. See modular amplifier 

components, 1-6 
description, 1-6 
RA 201A, description, 1-7 
RA 301A, description, 1-7 
RA 411A, description, 1-7 
SA 201A, description, 1-7 
SA 301A, description, 1-7 
SA 301C, description, 1-7 
SA 301E, description, 1-7 
SA 311A, description, 1-7 
SA 411A, description, 1-7 
SA 411C, description, 1-7 
SA 411E, description, 1-7 

drive system, components, listed, 1-2 
failure, by contamination, 4-15 
formulas, for selection, 3-2 
generative, load descriptions, listed, 1-4 
non-regenerative systems, description,  

4-22 
non-regenerative, load descriptions, 

listed, 1-3 
power requirements, 2-2 
regenerative systems, description, 4-21 
selecting, 3-1 
selection, 3-1 
selection, formulas, 3-6 

specifications, 2-2 
weight, 2-2 

inverter, compact. See modular 
amplifier 

IP Code, protection, description, 4-4 
IT network, illustration, 4-5 

K 
keys, feather 

configuration, illustration, 7-31 
description, 7-31 

L 
labeling information, 7-12 
leakage current 

inverter housing to grounding connection, 
4-13 

warning, illustration, 4-13 
LEDs 

amplifiers, table, 5-11, 5-15 
defined, 5-11, 5-15 
PM power modules, description, 6-22 
PMD power modules, description, 6-22 
PS 122R, description, 6-3 
PS 130, description, 6-5 
PS 145R, description, 6-7 
SA 301E/SA 411E amplifiers, table, 5-4 

LF 135A 
dimensions, illustration, 6-63 
specifications, 2-27 

LF 180A 
dimensions, illustration, 6-64 
specifications, 2-27 

line filter 
LF 135A 

dimensions, illustration, 6-63 
specifications, 2-27 

LF 180A 
dimensions, illustration, 6-64 
specifications, 2-27 

line voltage, adjusting via transformer, 
4-6 

M 
main contactor 

SA 301E, SA 411E, 5-31 
X71, RA 201A, RA 301C, RA 411C, 5-39 

maximum, braking energy, calculate, 
3-7 

maximum, current 
PM 1xx(A) and PM 2xx(A) 
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X392, for holding brake, 6-49 
PMD 1xx and PMD 2xx 

X392, for holding brake, 6-49 
specification, parameter, 2-2 
X392/X393 

RA 201A, RA 301C, RA 411C, 5-39 
SA 201A, SA 311A, SA 411A,  

SA 201A, SA 301C, SA 411C, 5-39 
mean value, braking performance 

example, 3-9 
function of energy 

BR 10F, example, 3-11 
BR 18, example, 3-10 
BR 18F, example, 3-12 

mechanical data, 7-28 
mechanical life 

axis motors, 7-38 
spindle motors, 7-82 

mechanical vibration, 4-15 
modular amplifier 

20-line ribbon cable, cable length, to 
select, 2-20 

40-line ribbon cable, cable length, to 
select, 2-22 

50-line ribbon cable, cable lengths, 2-20 
accessories, 2-25 
adapter module 

connections, illustration, 6-27 
braking resistor 

BR 10F 
connections, illustration, 6-24 
dimensions, referenced, 6-65 

BR 18 
connections, illustration, 6-25 
dimensions, referenced, 6-65 

BR 18F 
connections, illustration, 6-24 
dimensions, referenced, 6-65 

BR 9 
connections, illustration, 6-23 
dimensions, referenced, 6-65 
specifications, 2-26 

DLF 130 
connections, illustration, 6-26 

commutating reactor 
CR 135, dimensions, illustration, 6-61 
CR 170, dimensions, illustration, 6-62 
CR 180, dimensions, illustration, 6-62 
specifications, 2-28 

components, 1-6, 2-11 
dimensions, listed, 6-57 

listed, 6-1 
connecting modules, 6-29 
description, 1-6 
direct drives, 5-21, 6-29 
formulas for selection, 3-6 
installing, 2-11 
line filter 

LF 135A, dimensions, illustration, 6-63 
LF 180A, dimensions, illustration, 6-64 
specifications, 2-27 

load capacity, 1-5 
module covers, 6-29 
motors, connecting, illustration, 6-32 
mounting and connection, 6-28 
mounting system, 6-31 
non-regenerative amplifiers, 2-11 
power module 

LEDs, description, 6-22 
See PM 107, 6-8 
See PM 115A, 6-10 
See PM 123A, 6-12 
See PM 132A, 6-14 
See PM 148A, 6-14 
See PM 170A, 6-16 
See PM 207, 6-18 
See PM 215A, 6-20 
See PM 223A, 6-20 
See PMD 107, 6-9 
See PMD 115, 6-11 
See PMD 125, 6-13 
See PMD 140, 6-13 
See PMD 160, 6-15 
See PMD 196, 6-17 
See PMD 207, 6-19 
See PMD 215, 6-21 
See PMD 225, 6-21 
specifications, 2-13 

power requirements, 2-11 
power supply unit 

PS 122R 
connections, illustration, 6-2 
dimensions, illustration, 6-58 

PS 130 
connections, illustration, 6-4 
dimensions, illustration, 6-59 

PS 145R 
connections, illustration, 6-6 
dimensions, illustration, 6-60 

power supply, additional, description, 5-
22, 6-30 
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power supply, current consumption, limit 
values, 2-19 

power supply, table, 2-12 
protective measures, listed, 4-12 
PS 120A power supply unit, connections, 

illustration, referenced, 6-22 
RA 201A, description, 1-7 
RA 201A, RA 301C, RA 411C 

dimensions, illustration, 5-52 
X31, power supply, 5-36 

RA 301A, description, 1-7 
RA 411C, description, 1-7 
RA Series, mounting, illustration, 5-24 
regenerative amplifiers, 2-11 
ribbon cable covers 

to select, 2-23 
SA 201A, description, 1-7 
SA 301A, description, 1-7 
SA 301A, SA 311A, SA 411A 

X31, power supply, 5-35 
SA 301A, SA 311A, SA 411A, SA 201A, 

SA 301C, SA 411C 
dimensions, illustration, 5-51 

SA 301A, SA 311C, SA 411C 
X31, power supply, 5-35 

SA 301C, description, 1-7 
SA 301E 

description, 1-7 
dimensions, illustration, 5-50 

SA 301E, SA 411E, mounting, illustration, 
5-23 

SA 311A, description, 1-7 
SA 411A, description, 1-7 
SA 411C, description, 1-7 
SA 411E 

description, 1-7 
dimensions, illustration, 5-50 

SA Series, mounting, illustration, 5-24 
selection, 3-6 
specifications, 2-11 
systems, installing, 5-1 
three-phase capacitor, 2-27 
three-phase capacitor, CC 3P 

dimensions, illustration, 6-65 
unit bus, to PM 107, pinout, 5-42 
voltage protection module, 2-30 

module covers, 6-29 
module covers, installing, 5-22 
modules, additional, arranging, 4-26 
motor 

axis motor, selecting, 3-1 

axis, AM series, features, 7-36 
axis, power connections. See connections 
central bore specifications, 7-30 
connecting, illustration, 6-32 
connections, SA 301E, SA 411E, 5-29 
DC-link voltages 

axis EcoDyn motors, 7-16 
axis motors, 7-14 

flange-mounting, 7-28 
flange-mounting, configurations, 

illustration, 7-28 
holding brakes, SA 301E, SA 411E, 5-30 
mounting screws, 7-29 
nameplates, 7-13 
protective measures, listed, 4-12 
RA 201A, RA 301C, RA 411C 

connections, pinout, 5-37 
main contactor, 5-39 
PWM inputs, table, 5-37 
safety relay, 5-39 
X344, 24 V supply for motor holding 

brake, 5-38 
X392, motor holding brake, 5-38 
X393, motor holding brake, 5-38 

securing, illustration, 7-29 
shaft end, 7-30 
spindle, fan connections. See connections 
spindle, power connections. See 

connections 
vibration severity grade, 7-30 

motor dimensions 
AM 1150 series, illustration, 7-75 
AM 1160 series, illustration, 7-76 
AM 1300-E series, illustration, 7-77 
AM 1400 series, illustration, 7-78 
AM 1550 series, illustration, 7-79 
AM 1550E series, illustration, 7-80 
AM 820 series, illustration, 7-73 
AM 960 series, table, 7-74 
SM 055A, SM 055C–F, SM 075C–F, and 

SM 100C–F, illustration, 7-110 
SM 055A, SM 075A, and SM 100A, 

illustration, 7-107 
SM 120A, illustration, 7-109 
SM 120C, illustration, 7-112 
SM 120E, illustration, 7-112 
SM 150C–F, illustration, 7-113 
SM 200C–F, illustration, 7-114 
SM 240C–F, illustration, 7-112 

motor speed, calculate, 3-1 
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mounting 
description, 4-1 
flange, description, 7-28 
modular amplifier system, illustration,  

6-31 
mounting screws, motor, 7-29 

N 
nameplates, motor, 7-13 
noise immunity 

and interference, description, 4-10 
description, 4-11 

non-regenerative amplifiers, 
components, 2-11 

non-regenerative, inverter systems, 
illustration, 4-22 

note, description, 4-2 
numerical control machine tool, 7-4 

O 
operating conditions, description, 4-1 
overvoltage protector, description, 4-6 

P 
P/N 627787-21, 6000i CNC Technical 

Manual, referenced, 1-1, 4-25 
peak performance, braking resistor, 

calculate, 3-7 
permissible force 

example, motor shaft 
axial forces, illustration, 7-116 
radial forces, illustration, 7-116 

general, description, 7-116 
motor shaft 

AM 1150 series, 7-122 
AM 1160 series, graph, 7-120 
AM 1400 series, 7-122 
AM 1550 series, graph, 7-121 
AM 820 series, 7-122 
SM 055C–F, SM 075C–F, SM 100C–F, 

7-129 
SM 120A, 7-128 
SM 120C, SM 120E, SM150C–F,  

SM 200C–F, SM 240C–F, 7-131 
PLF 120, arrangement, illustration,  

4-24, 4-25 
PM 107 

arranging the modules, 6-28 
connections, illustration, 6-8 
connections, pinouts, 6-46 
dimensions, illustration, 6-66 

LEDs, description, 6-22 
power module specifications, 2-13 
unit bus, to amplifier, pinout, 5-42 

PM 115A 
arranging the modules, 6-28 
connections, illustration, 6-10 
connections, pinouts, 6-46 
dimensions, illustration, 6-67 
LEDs, description, 6-22 
power module specifications, 2-13 

PM 123A 
arranging the modules, 6-28 
connections, illustration, 6-12 
connections, pinouts, 6-46 
dimensions, illustration, 6-67 
LEDs, description, 6-22 
power module specifications, 2-14 

PM 132A 
arranging the modules, 6-28 
connections, illustration, 6-14 
connections, pinouts, 6-46 
dimensions, illustration, 6-67 
LEDs, description, 6-22 
power module specifications, 2-15 

PM 148A 
arranging the modules, 6-28 
connections, illustration, 6-14 
connections, pinouts, 6-46 
dimensions, illustration, 6-67 
LEDs, description, 6-22 
power module specifications, 2-15 

PM 170A 
arranging the modules, 6-28 
connections, illustration, 6-16 
connections, pinouts, 6-46 
dimensions, illustration, 6-68 
LEDs, description, 6-22 
power module specifications, 2-16 

PM 1xx(A) and PM 2xx(A) 
connection, motor holding brake 

topics, listed, 6-48 
power module connections, topics, listed, 

6-45 
X111, X112 PWM connection to CNC 

chassis, pinout, 6-46 
X344, 24 V supply for motor holding 

brake, pinout, 6-48 
X392, motor holding brake 

maximum current, 6-49 
pinout, 6-49 

X79, unit bus, pinout, 6-47 
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X81, X82, axis/spindle motor connections, 
pinout, 6-48 

PM 207 
arranging the modules, 6-28 
connections, illustration, 6-18 
connections, pinouts, 6-46 
dimensions, illustration, 6-66 
LEDs, description, 6-22 
power module specifications, 2-17 

PM 215A 
arranging the modules, 6-28 
connections, illustration, 6-20 
connections, pinouts, 6-46 
dimensions, illustration, 6-67 
LEDs, description, 6-22 
power module specifications, 2-17 

PM 223A 
arranging the modules, 6-28 
connections, illustration, 6-20 
connections, pinouts, 6-46 
dimensions, illustration, 6-67 
LEDs, description, 6-22 
power module specifications, 2-18 

PMD 107 
20-line ribbon cable, specified, 2-20 
40-line ribbon cable, cable length, 

specified, 2-22 
arranging components, illustration, 5-21 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-9 
connections, pinouts, 6-46 
dimensions, illustration, 6-69 
LEDs, description, 6-22 
power module specifications, 2-13 

PMD 115 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-11 
connections, pinouts, 6-46 
dimensions, illustration, 6-70 
LEDs, description, 6-22 
power module specifications, 2-14 

PMD 125 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-13 
connections, pinouts, 6-46 
dimensions, illustration, 6-71 
LEDs, description, 6-22 
power module specifications, 2-14 

PMD 140 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-13 
connections, pinouts, 6-46 
dimensions, illustration, 6-71 
LEDs, description, 6-22 
power module specifications, 2-15 

PMD 160 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-15 
connections, pinouts, 6-46 
dimensions, illustration, 6-72 
LEDs, description, 6-22 
power module specifications, 2-16 

PMD 196 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-17 
connections, pinouts, 6-46 
dimensions, illustration, 6-73 
LEDs, description, 6-22 
power module specifications, 2-16 

PMD 1xx and PMD 2xx 
power module connections, topics, listed, 

6-45 
X111, X112 PWM connection to CNC 

chassis, pinout, 6-46 
X344, 24 V supply for motor holding 

brake, pinout, 6-48 
X392, motor holding brake 

maximum current, 6-49 
pinout, 6-49 

X79, unit bus, pinout, 6-47 
X81, X82, axis/spindle motor connections, 

pinout, 6-48 
PMD 207 

arranging the modules, 5-27, 5-34, 5-43, 
6-28 

connections, illustration, 6-19 
connections, pinouts, 6-46 
dimensions, illustration, 6-74 
LEDs, description, 6-22 
power module specifications, 2-17 

PMD 215 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-21 
connections, pinouts, 6-46 
dimensions, illustration, 6-75 
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LEDs, description, 6-22 
power module specifications, 2-18 

PMD 225 
arranging the modules, 5-27, 5-34, 5-43, 

6-28 
connections, illustration, 6-21 
connections, pinouts, 6-46 
dimensions, illustration, 6-75 
LEDs, description, 6-22 
power module specifications, 2-18 

power 
cables. See cables 
connections. See connections 
loss, 2-2 
module 

current consumption, limit values, 2-19 
required, axis motors, 7-9 
required, spindle motors, 7-10 
See PM 107, 6-8 
See PM 115A, 6-10 
See PM 123A, 6-12 
See PM 132A, 6-14 
See PM 148A, 6-14 
See PM 170A, 6-16 
See PM 207, 6-18 
See PM 215A, 6-20 
See PM 223A, 6-20 
See PMD 107, 6-9 
See PMD 115, 6-11 
See PMD 125, 6-13 
See PMD 140, 6-13 
See PMD 160, 6-15 
See PMD 196, 6-17 
See PMD 207, 6-19 
See PMD 215, 6-21 
See PMD 225, 6-21 
specifications, 2-13 

supply 
additional, description, 5-22, 6-30 
autotransformer power output, 4-6 
modular amplifiers, table, 2-12 
non-regenerative, load capacity, 1-4 
regenerative, load capacity, 1-4 
stability requirements, 4-10 
X31, connections 

RA 201A, RA 301C, RA 411C, 5-36 
SA 201A, SA 301C, SA 311C, SA 

411C, 5-35 
SA 301A, SA 311A, SA 411A, 5-35 
SA 301E, SA 411E, X31, 5-28 

 

power & torque characteristics 
SM 055A, 7-85 
SM 055C–F, 7-92 
SM 075A, 7-86 
SM 075C–F, 7-94 
SM 100A, 7-87 
SM 100C–F, 7-96 
SM 120A, 7-89 
SM 120C, 7-99 
SM 120E, 7-99 
SM 150C–F, 7-101 
SM 200C–F, 7-103 
SM 240C–F, 7-105 

power module 
current consumption, limit values, 2-19 

product designations, listed, 1-1 
protection, degree of, 4-4 
protective circuit, holding brake, 

illustration, 7-24 
protective measures 

compact inverters, 4-12 
general, 4-11 
motors, 4-12 
regenerative inverters, 4-12 

PS 120A 
additional, power supply, description, 5-

22, 6-30 
connecting, pinouts, 5-46 
connecting, referenced, 4-21, 4-22, 6-49 
connections, illustration, referenced, 6-22 
dimensions, illustration, 5-53 
dimensions, illustration, referenced, 6-61 
installation, illustration, 5-16 
specifications, 2-8 
UZ, supply connection, 5-48 
X31, supply voltage, 5-47 
X69, CNC supply voltage and control 

signals, 5-46 
X74, 5 V connection, 5-48 

PS 122R 
autotransformer power output, 4-6 
connections, illustration, 6-2 
dimensions, illustration, 6-58 
LEDs, description, 6-3 
load capacity, 1-4 
power requirements, 2-12 
regenerative, 1-4 
See also PS 122R & PS 145R, 6-2 
specifications, 2-12 
stability requirements, 4-10 
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PS 122R & PS 145R 
connections, topics listed, 6-37, 6-39 
main contactor and safety relay 

topics, listed, 6-41 
X31, supply voltage, pinout, 6-40 
X69, CNC supply voltage and control 

signals, pinout, 6-42 
X70, main contactor, pinout, 6-41 
X71, safety relay spindle, pinout, 6-41 
X72, safety relay axes, pinout, 6-41 
X74 5, V power supply, pinout, 6-43 
X79, unit bus, pinout, 6-43 

PS 130 
autotransformer power output, 4-6 
BR 10F & BR 18F, X2, fan, 6-39 
BR 18 

temperature switch, 6-38 
X89, terminal connection, 6-38 

BR 18F 
temperature switch, 6-38 

braking resistors 
cross section, 6-37 
description, 6-37 

connections, illustration, 6-4 
dimensions, illustration, 6-59 
fault-current circuit breaker, 4-5 
LEDs, description, 6-5 
load capacity, 1-4 
non-regenerative, 1-4 
power requirements, 2-12 
specifications, 2-12 
X31, supply voltage, pinout, 6-33 
X69, CNC supply voltage and control 

signals, pinout, 6-35 
X70, main contactor, pinout, 6-34 
X71, safety relay spindle, pinout, 6-34 
X72, safety relay axes, pinout, 6-34 
X74 5, V power supply, pinout, 6-36 
X79, unit bus, pinout, 6-36 
X90, 24 V output, pinout, 6-35 

PS 145R 
autotransformer power output, 4-6 
connections, illustration, 6-6 
dimensions, illustration, 6-60 
fault-current circuit breaker, 4-5 
LEDs, description, 6-7 
load capacity, 1-4 
power requirements, 2-12 
regenerative, 1-4 
See also PS 122R & PS 145R, 6-6 
specifications, 2-12 

stability requirements, 4-10 
pulse width modulation (PWM), 2-11 
PWM 

RA 201A, RA 301C, RA 411C 
connection to CNC, 5-40 
inputs, table, 5-37 

SA 301E, SA 411E, X110–X114, 
connection to CNC, 5-32 

R 
RA 201A 

autotransformer power output, 4-6 
description, 1-7 
installation, 5-12 
LEDs, table, 5-15 
power requirements, 2-6 
specifications, 2-6 

RA 201A, RA 301C, RA 411C 
connecting, the amplifiers, 5-35 
dimensions, illustration, 5-52 
main contactor, 5-39 
protective measures, listed, 4-12 
safety relay, 5-39 
X31, power supply, 5-36 
X80–X84, motor connections, 5-37 

RA 301C 
autotransformer power output, 4-6 
description, 1-7 
installation, 5-13 
LEDs, table, 5-15 
power requirements, 2-6 
specifications, 2-6 

RA 411C 
autotransformer power output, 4-6 
description, 1-7 
installation, illustration, 5-14 
LEDs, table, 5-15 
power requirements, 2-7 
specifications, 2-7 

RA series inverters 
load descriptions, listed, 1-4 
mounting, illustration, 5-24 
regenerative, load descriptions, listed, 1-4 

radial force 
AM 960A, on bearing, graph, 7-118 
AM 960AB, on bearing, graph, 7-118 
on motor shaft 

example, illustration, 7-116 
SM 055A, SM 075A, and SM 100A, 

graph, 7-127 
SM 120A, graph, 7-128 
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spindle bearing, graph 
SM 055D, SM 055F, SM 075D,  

SM 075F, SM 100D, SM 100F,  
7-130 

SM 150D, SM 150F, SM 200D,  
SM 200F, SM 240D, SM 240F,  
7-132 

standard bearing, graph 
SM 055C, SM 055E, SM 075C,  

SM 075E, SM 100C, SM 100E,  
7-130 

SM 120C, SM 120E, SM 150C,  
SM 150E, SM 200C, SM 200E,  
SM 240C, SM 240E, 7-132 

radiated interference, description, 4-11 
rated current, 2-2 
regenerative 

amplifiers, components, 2-11 
inverter, additional power supply, adapter 

module, 2-31 
inverters, protective measures, 4-12 

regenerative, inverter systems, direct 
drives, 5-21, 6-29 

regenerative, inverter systems, 
illustration, 4-21 

ribbon cable 
20-line 

cable length, to select, 2-20 
description, 2-10 

40-line 
cable length, to select, 2-22 
unit bus, 2-10 

50-line 
cable length, to select, 2-20 
description, 2-10 

covers, 2-10 
covers, to select, 2-23 

ribbon cables. See cables 
rotary encoders 

connecting to motors, 7-18 
connector illustration, 7-108 

rotatable, flange sockets 
description, 7-32 

S 
SA 201A 

autotransformer power output, 4-6 
description, 1-7 
installation, illustration, 5-8 
LEDs, table, 5-11 
power requirements, 2-3 

specifications, 2-3 
toroidal core installation, illustration, 5-26 

SA 301A 
autotransformer power output, 4-6 
description, 1-7 
installation, illustration, 5-5 
LEDs, table, 5-11 
power requirements, 2-2 
specifications, 2-2 
toroidal core installation, illustration, 5-26 

SA 301A, SA 311A, SA 411A, SA 
201A, SA 301C, SA 411C 
connecting, the amplifiers, 5-35 
dimensions, illustration, 5-51 
X31, power supply, 5-35 

SA 301C 
autotransformer power output, 4-6 
description, 1-7 
installation, illustration, 5-9 
LEDs, table, 5-11 
toroidal core installation, illustration, 5-26 

SA 301E 
autotransformer power output, 4-6 
description, 1-7 
dimensions, illustration, 5-50 
installation, illustration, 5-3 
LEDs, table, 5-4 
mounting, illustration, 5-23 
power requirements, 2-5 
See also SA 301E, SA 411E, 5-3 
specifications, 2-5 
toroidal core installation, illustration, 5-25 

SA 301E, SA 411E 
main contactor and safety relay, 5-31 
motor connections, 5-29 
motor holding brakes, 5-30 
PWM connection to CNC, 5-32 
X31, power supply, 5-28 
X344, 24 V supply for motor holding 

brake, 5-30 
X394, maximum current, 5-30 
X394, motor holding brake, pinout, 5-30 
X69, CNC supply voltage and control 

signals, 5-33 
X70, main contactor, 5-31 
X80, spindle motor, 5-29 
X81, axis motor 1, 5-29 
X82, axis motor 2, 5-29 
X83, axis motor 3, 5-29 
X84, axis motor 4, 5-29 
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SA 301E, SA 411E, SA 301A,  
SA 311A, SA 411A, SA 201A,  
SA 301C, SA 411C 
protective measures, listed, 4-12 

SA 311A 
autotransformer power output, 4-6 
description, 1-7 
installation, illustration, 5-6 
LEDs, table, 5-11 
power requirements, 2-2 
specifications, 2-2 
toroidal core installation, illustration, 5-26 

SA 411A 
autotransformer power output, 4-6 
description, 1-7 
installation, illustration, 5-7 
LEDs, table, 5-11 
power requirements, 2-3 
specifications, 2-3 
toroidal core installation, illustration, 5-26 

SA 411C 
autotransformer power output, 4-6 
description, 1-7 
installation, illustration, 5-10 
LEDs, table, 5-11 
power requirements, 2-4 
specifications, 2-4 
toroidal core installation, illustration, 5-26 

SA 411E 
autotransformer power output, 4-6 
description, 1-7 
dimensions, illustration, 5-50 
installation, illustration, 5-3 
LEDs, table, 5-4 
mounting, illustration, 5-23 
power requirements, 2-5 
See also SA 301E, SA 411E, 5-3 
specifications, 2-5 
toroidal core installation, illustration, 5-25 

SA series 
inverters 

axis motors, power cables, P/Ns listed, 
7-6 

load descriptions, listed, 1-3 
minimum clearances, illustration, 4-20 
non-regenerative, load descriptions, 

listed, 1-3 
mounting, illustration, 5-24 

safety information, 7-12 
safety precautions, description, 4-2 
 

safety relay 
RA 201A, RA 301C, RA 411C, 5-39 
SA 301E, SA 411E, X71, for spindle, 5-31 
SA 301E, SA 411E, X72, for axes, 5-31 

securing the motor, illustration, 7-29 
selecting 

braking resistors, 3-7 
inverters, formulas for selection, 3-6 
motors and inverters, 3-1 

shaft bearing, spindle motors, 
description, 7-83 

shaft end, motor, 7-30 
shaft end, spindle motors, description, 

7-83 
shield, holding brake, illustration, 7-25 
shock, permissible, 4-15 
SM 055A 

axial force, on motor shaft, graph, 7-126 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-107 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-85 
power connection, pinout, 7-21 
radial force, on motor shaft, graph, 7-127 
specifications, 7-2, 7-84 
terminal box, connection diagram, 7-22 

SM 055C–F 
cable P/N, power  & fan, 7-7 
dimensional drawing, illustration, 7-110 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
motor, dimensions, 7-111 
power & torque characteristics, 7-92 
power connection, pinout, 7-21 
specifications, 7-2, 7-90, 7-91 
terminal box, connection diagram, 7-22 

SM 075A 
axial force, on motor shaft, graph, 7-126 
cable P/N, power  & fan, 7-7 
dimensional drawing, illustration, 7-107 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-86 
power connection, pinout, 7-21 
radial force, on motor shaft, graph, 7-127 
specifications, 7-2, 7-84 
terminal box, connection diagram, 7-22 
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SM 075C–F 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-110 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
motor, dimensions, 7-111 
power & torque characteristics, 7-94 
power connection, pinout, 7-21 
specifications, 7-2, 7-90, 7-93 
terminal box, connection diagram, 7-22 

SM 100A 
axial force, on motor shaft, graph, 7-126 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-107 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-87 
power connection, pinout, 7-21 
radial force, on motor shaft, graph, 7-127 
specifications, 7-2, 7-84 
terminal box, connection diagram, 7-22 

SM 100C–F 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-110 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
motor, dimensions, 7-111 
power & torque characteristics, 7-96 
power connection, pinout, 7-21 
specifications, 7-3, 7-90, 7-95 
terminal box, connection diagram, 7-22 

SM 120A 
axial force, 7-128 
cable P/N, power & fan, 7-7 
connector, illustrations, 7-109 
dimensional drawing, illustration, 7-109 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
power & torque characteristics, 7-89 
power connection, pinout, 7-23 
radial force, on motor shaft, graph, 7-128 
specifications, 7-2, 7-88 
terminal box, connection diagram, 7-23 

SM 120C 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-112 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 

flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-99 
power connection, pinout, 7-21 
specifications, 7-98 
terminal box, connection diagram, 7-22 

SM 120C–F 
specifications, 7-3 

SM 120E 
cable P/N, power  & fan, 7-7 
dimensional drawing, illustration, 7-112 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-99 
power connection, pinout, 7-21 
specifications, 7-3, 7-98 
terminal box, connection diagram, 7-22 

SM 150C–F 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-113 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-101 
power connection, pinout, 7-21 
specifications, 7-3, 7-100 
terminal box, connection diagram, 7-22 

SM 200C–F 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-114 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-103 
power connection, pinout, 7-21 
specifications, 7-3, 7-102 
terminal box, connection diagram, 7-22 

SM 240C–F 
cable P/N, power & fan, 7-7 
dimensional drawing, illustration, 7-112 
encoder, connector illustration, 7-108 
fan, connect motor, 7-26 
flange sockets, rotatable, illustration, 7-32 
power & torque characteristics, 7-105 
power connection, pinout, 7-21 
specifications, 7-3, 7-104 
terminal box, connection diagram, 7-22 

SM series 
motors, mounting screws, 7-29 
point of axial force, illustration, 7-116 
point of radial force, illustration, 7-116 
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specifications 
AM 1150 Series, 7-43 
AM 1160A Series, 7-45 
AM 1160C Series, 7-47 
AM 1160E Series, 7-49 
AM 1300A–E Series, 7-51 
AM 1300C–E Series, 7-53 
AM 1400A Series, 7-55 
AM 1400C Series, 7-57 
AM 1550A–E Series, 7-65 
AM 1550C Series, 7-59 
AM 1550C–E Series, 7-67 
AM 1550D–E Series, 7-69 
AM 1550E Series, 7-61 
AM 1550G Series, 7-63 
AM 1550G–E Series, 7-71 
AM 820 Series, 7-39 
AM 960A Series, 7-41 
axis motors, 7-4 
modular amplifiers, power supply, table, 

2-12 
RA 411C, 2-7 
SA 201A, 2-3 
SA 301A, 2-2 
SA 301C, 2-4 
SA 301E, 2-5 
SA 311A, 2-2 
SA 411A, 2-3 
SA 411E, 2-5 
SM 055A, 7-84 
SM 055C–F, 7-91 
SM 075A, 7-84 
SM 075C–F, 7-93 
SM 100A, 7-84 
SM 100C–F, 7-95 
SM 120A, 7-88 
SM 120C, 7-98 
SM 120E, 7-98 
SM 150C–F, 7-100 
SM 200C–F, 7-102 
SM 240C–F, 7-104 
spindle motors, 7-2 
summary 

SM 055C–F, SM 075C–F, SM 100C–F, 
7-90 

SM 120C, SM 120E, SM 150C–F,  
SM 200C–F, SM 240C–F, 7-97 

speed-torque graph, illustration 
AM 1150 series, 7-44 
AM 1160A series, 7-46 
AM 1160C series, 7-48 

AM 1160E series, 7-50 
AM 1300A–E series, 7-52 
AM 1300C–E series, 7-54 
AM 1400A series, 7-56, 7-58 
AM 1550A–E series, 7-66 
AM 1550C series, 7-60 
AM 1550C–E series, 7-68 
AM 1550D–E series, 7-70 
AM 1550E series, 7-62 
AM 1550G series, 7-64 
AM 1550G–E series, 7-72 
AM 820 series, 7-40 
AM 960A series, 7-42 

spindle axis, autotransformer power 
output, 4-6 

spindle bearing 
axial force on motor shaft, graph 

SM 055D, SM 055F, SM 075D,  
SM 075F, SM 100D, SM 100F, 7-129 

SM 150D, SM 150F, SM 200D,  
SM 200F, SM 240D, SM 240F, 7-131 

radial force, on motor shaft, graph 
SM 055D, SM 055F, SM 075D,  

SM 075F, SM 100D, SM 100F, 7-130 
SM 150D, SM 150F, SM 200D,  

SM 200F, SM 240D, SM 240F, 7-132 
spindle motors 

characteristic curves, 7-17 
dimensional drawings, listed, 7-106 
fan connections. See connections 
feather key, description, 7-83 
features, listed, 7-81 
flange sockets, rotatable, 7-32 
mechanical life, 7-82 
nameplates, 7-13 
power cables, P/Ns listed, 7-7 
power connections. See connections 
required, power modules & compact 

inverters, 7-10 
selection, 3-6 
shaft bearing, description, 7-83 
shaft end, description, 7-83 
specifications, 7-2 
technical information, general, 7-82 

standard bearing 
axial force on motor shaft, graph 

SM 055C, SM 055E, SM 075C,  
SM 075E, SM 100C, SM 100E, 7-129 

SM 120C, SM 120F, SM 150C–F,  
SM 200C–F, SM 240C–F, 7-131 
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radial force on motor shaft, graph 
SM 055C, SM 055E, SM 075C,  

SM 075E, SM 100C, SM 100E, 7-130 
SM 120C, SM 120E, SM 150C,  

SM 150E, SM 200C, SM 200E,  
SM 240C, SM 240E, 7-132 

static moment, calculate, 3-1 
synchronous motors, axis motors, 7-4 
system overview, 1-1 

T 
technical information, general 

axis motors, 7-38 
spindle motors, 7-82 

temperature switch 
BR 10F, 5-45 
BR 18, 5-45 
BR 18F, 5-45 

temperature, ambient, 7-28 
terminal box 

connection diagram, for SM 055A, SM 
075A, SM 100A, SM 055C–F, SM 
075C–F, SM 100C–F, SM 120C, SM 
120E, SM 150C–F, SM 200C–F, SM 
240C–F, 7-22 

connection diagram, for SM 120A, 7-23 
three-phase capacitor, CC 3P 

dimensions, illustration, 6-65 
specifications, 2-27 

TN network, illustration, 4-5 
toroidal core 

connections, table, 2-9 
installation, description, 5-25 
SA 301E, SA 411E installation, 

illustration, 5-25 
SA Series amplifiers, installation, 

illustration, 5-26 
total moment of inertia, calculate, 3-1 
trained personnel, description, 4-1 
TT network, illustration, 4-5 

U 
UL certification, referenced, 4-21, 4-22 
unit bus 

amplifier and PM 107, pinout, 5-42 
RA 201A, RA 301C, RA 411C 

X79, 5-41 
X79, connections, pinout, 5-49 

UZ 
supply of the PS 120A, pinout, 5-48 

V 
varistor, protective circuit, 7-24 
vibration 

mechanical, 4-15 
permissible, 4-15 
severity grade, 7-30 

voltage protection module, VMP 163 
referenced, 4-25 

voltage protection module, VPM 163 
specifications, 2-30 

VPM 163, voltage protection module 
referenced, 4-25 
specifications, 2-30 

W 
warning, description, 4-2 
warranty, iii 

X 
X110–X114 

RA 201A, RA 301C, RA 411C 
PWM connection to CNC, 5-40 

SA 301E, SA 411E, PWM connection to 
CNC, 5-32 

X111, X112 PWM connection to CNC 
chassis 
PM 1xx(A) and PM 2xx(A), pinout, 6-46 
PMD 1xx and PMD 2xx, pinout, 6-46 

X2 
BR 10F, BR 18F, fan pinout, 5-45 

X31, power supply 
PS 122R & PS 145R, pinout, 6-40 
PS 130, pinout, 6-33 
RA 201A, RA 301C, RA 411C, 5-36 
SA 301A, SA 311A, SA 411A, 5-35 
SA 301A, SA 311C, SA 411C, 5-35 
SA 301E, SA 411E, 5-28 

X31, supply voltage 
PS 120A, pinout, 5-47 

X344, 24 V supply for motor holding 
brake 
PM 1xx(A) and PM 2xx(A), 6-48 
PMD 1xx and PMD 2xx, 6-48 
RA 201A, RA 301C, RA 411C, 5-38 
SA 301E, SA 411E, 5-30 

X392, motor holding brake 
PM 1xx(A) and PM 2xx(A), maximum 

current, 6-49 
PM 1xx(A) and PM 2xx(A), pinout, 6-49 
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PMD 1xx and PMD 2xx, maximum 
current, 6-49 

PMD 1xx and PMD 2xx, pinout, 6-49 
RA 201A, RA 301C, RA 411C 

motor, 5-38 
X392/X393, maximum current 

RA 201A, RA 301C, RA 411C, 5-39 
SA 201A, SA 311A, SA 411A, SA 201A, 

SA 301C, SA 411C, 5-39 
X393, motor holding brake 

RA 201A, RA 301C, RA 411C, 5-38 
X394 

SA 301E, SA 411E 
maximum current, 5-30 
motor holding brake, pinout, 5-30 

X69, CNC supply voltage and control 
signals 
PS 120A, pinout, 5-46 
PS 122R & PS 145R, pinout, 6-42 
PS 130, pinout, 6-35 
SA 301E, SA 411E, pinout, 5-33 

X69, ribbon cable to the CNC 
adapter module, pinout, 6-56 

X69a, from the first power supply unit 
(diagnosable) 
adapter module, pinout, 6-54 

X69a/b, supply bus, description, 6-53 
X69b, from the second power supply 

unit (no diagnosis) 
adapter module, pinout, 6-55 

X70, main contactor 
PS 122R & PS 145R, pinout, 6-41 
PS 130, pinout, 6-34 
RA 201A, RA 301C, RA 411C, 5-39 
SA 301E, SA 411E, 5-31 

X71, safety relay, for spindle 
PS 122R & PS 145R, pinout, 6-41 
PS 130, pinout, 6-34 
RA 201A, RA 301C, RA 411C, 5-39 
SA 301E, SA 411E, 5-31 

X72, safety relay, for axes 
PS 122R & PS 145R, pinout, 6-41 

PS 130, pinout, 6-34 
RA 201A, RA 301C, RA 411C, 5-39 
SA 301E, SA 411E, 5-31 

X74, 5 V connection 
PS 120A, pinout, 5-48 

X74, 5 V power supply 
PS 122R & PS 145R, pinout, 6-43 
PS 130, pinout, 6-36 

X74, 5 V power supply, description,  
6-53 

X75, service connector 
adapter module, do not assign, 6-56 

X79, unit bus 
BR 9, pinout, 6-44 
connections, pinout, 5-49 
PM 1xx(A) and PM 2xx(A), pinout, 6-47 
PMD 1xx and PMD 2xx, pinout, 6-47 
PS 122R & PS 145R, pinout, 6-43 
PS 130, pinout, 6-36 
RA 201A, RA 301C, RA 411C, 5-41 

X80, spindle motor 
SA 301E, SA 411E, pinout, 5-29 

X81, axis motor 1 
SA 301E, SA 411E, pinout, 5-29 

X81, X82, motor connections 
PM 1xx(A) and PM 2xx(A), pinout, 6-48 
PMD 1xx and PMD 2xx, pinout, 6-48 

X82, axis motor 2 
SA 301E, SA 411E, pinout, 5-29 

X83, axis motor 3 
SA 301E, SA 411E, pinout, 5-29 

X84, axis motor 4 
SA 301E, SA 411E, pinout, 5-29 

X89, braking resistor, connections 
SA 201A, SA 301A, SA 411Cl, 5-44 
SA 301A, SA 301C, SA 411C 

internal, 5-44 
SA 301A, SA 311C, SA 411A 

external, 5-44 
X90, 24 V output 

PS 130, pinout, 6-35 

 

 



     

January 2008 
Ve 01 
627788-21 · 1/2008 · VPS · Printed in USA · Subject to change without notice www.anilam.com 

U.S.A. 
ANILAM 

One Precision Way 
Jamestown, NY 14701 

 (716) 661-1899 
  (716) 661-1884 

 anilaminc@anilam.com 
 

ANILAM, CA 
16312 Garfield Ave., Unit B 

Paramount, CA 90723 
 (562) 408-3334 
  (562) 634-5459 

 anilamla@anilam.com 
 
 

Dial “011” before each number when calling 
from the U.S.A. 

 
Germany 

ANILAM GmbH 
Fraunhoferstrasse 1 

D-83301 Traunreut 
Germany 

 +49 8669 856110 
  +49 8669 850930 
 info@anilam.de 

 
Italy 

ANILAM Elettronica s.r.l. 
10043 Orbassano 

Strada Borgaretto 38 
Torino, Italy 

 +39 011 900 2606 
  +39 011 900 2466 

 info@anilam.it 
 

Taiwan 
ANILAM, TW 

No. 246 Chau-Fu Road 
Taichung City 407 

Taiwan, R.O.C. 
 +886-4 225 87222 
  +886-4 225 87260 

 anilamtw@anilam.com 
 

United Kingdom 
ACI (UK) Limited 

16 Plover Close, Interchange Park 
Newport Pagnell 

Buckinghamshire, MK16 9PS 
England 

 +44 (0) 1908 514 500 
  +44 (0) 1908 610 111 
 sales@aciuk.co.uk 

 
China 

Acu-Rite Companies Inc.(Shanghai Representative Office) 
Room 1986, Tower B 

City Center of Shanghai 
No. 100 Zunyi Lu Road 

Chang Ning District 
200051 Shanghai P.R.C. 

  +86 21 62370398 
   +86 21 62372320 

 china@anilam.com 


	Home - 6000i Manuals List
	Inverter Systems and Motors for 6000i, P/N 627788-21 Ver 01
	Warranty
	Table of Contents
	Section 1 - Introduction
	System Overview
	Product Designations
	Components
	Overview of Inverter Systems
	SA Series Non-Regenerative Compact Inverters
	RA Series Regenerative Compact Inverters
	Non-Regenerative Power Supply Unit
	Regenerative Power Supply Units

	Modular Amplifiers
	Compact Inverters
	Components of the Compact Inverter
	SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C Compact Inverter
	SA 301E, SA 411E Compact Inverter
	RA 201A, RA 301C, RA 411C Compact Inverter

	Motors

	Section 2 - Technical Specifications and Power Requirements
	Inverter
	PS 120A Power Supply Unit

	Toroidal Cores
	Ribbon Cables and Covers (Only for SA xxxx)
	50-Line Ribbon Cable (Power Supply to CNC Chassis)
	20-Line Ribbon Cable (PWM Signals)
	40-Line Ribbon Cable (Unit Bus)
	Ribbon Cable Covers

	Modular Amplifiers
	Components of the Modular Amplifier
	PS 122R, PS 130, PS 145R Power Supply Unit
	PM 1xx, PM 2xx Power Modules
	Current Consumption of the Entire Inverter System
	Ribbon Cables and Covers
	50-Line Ribbon Cable (Power Supply to CNC Chassis)
	20-Line Ribbon Cable (PWM Signals)
	40-Line Ribbon Cable (Unit Bus)

	Ribbon Cable Covers

	Axis-Enabling Module
	Accessories for Inverters and Modular Amplifiers
	Braking Resistors
	BR 18 Braking Resistor
	BR 10F and BR 18F Braking Resistor
	BR 9 Braking Resistor

	Line Filters
	CC 3P – Three-Phase Capacitor
	CR 1xx – Commutating Reactor
	DLF 1x0 – DC-Link Filter
	VPM 163 – Voltage Protection Module
	Adapter Module


	Section 3 - Selecting Motors and Inverters
	Selecting an Axis Motor
	Selecting a Spindle Motor
	Selecting an Inverter
	Modular Amplifier
	Compact Inverter

	Selection of the Braking Resistor
	Introduction
	Mean Value of Braking Performance Example
	BR 18 Braking Resistor Example
	BR 10F Braking Resistor Example
	BR 18F Braking Resistor Example


	Section 4 - Mounting and Operating Conditions
	General Information
	Trained Personnel
	Meaning of the Note Descriptions
	General Safety Precautions
	General Electrical Protective Measures
	Intended Area of Application
	Degree of Protection (IP Code)
	Fault-Current Circuit Breaker
	Adjusting the Line Voltage by Means of a Transformer

	Overvoltage Protector
	Cross Sections of the Power Cables

	Electromagnetic Compatibility
	Valid Regulations
	Likely Sources of Interference
	Power Supply Stability Requirements
	CE Marking
	Interference and Noise Immunity
	Conducted Interference
	Radiated Interference

	Noise Immunity
	Protective Measures
	General
	Compact Inverters (Modular Amplifiers): SA 301E, SA 411E, SA 301A, SA 311A, SA 411A, SA 201A,SA 301C, SA 411C
	Regenerative Inverter Systems: RA 201A, RA 301C, RA 411C
	Motors


	Leakage Current from the Inverter Housing to the Grounding Connection
	Environmental Conditions
	Heat Generation and Cooling
	Air Humidity
	Mechanical Vibration
	Contamination

	Installation Guidelines
	Minimum Clearances for BR 10F and BR 18F Braking Resistors
	Installation Guidelines for BR 18 Braking Resistor
	Minimum Clearances for BR 18 Braking Resistor
	Minimum Clearances for the SA Series Inverter

	Connection Overviews
	Power Connection of Regenerative Inverter Systems
	Standard
	UL Certification

	Power Connection of Non-Regenerative Inverter Systems
	Standard
	UL Certification

	Arranging the Inverter Modules
	Arrangement with the DLF 120
	Arrangement with the DLF 130
	Additional Inductance
	Motors

	Voltage Protection Module

	Arranging Additional Modules


	Section 5 - Installing Amplifier Systems
	Connection Overview
	SA 301E/SA 411E
	Description of LEDs on the SA 301E/SA 411E Amplifiers
	SA 301A
	SA 311A
	SA 411A
	SA 201A
	SA 301C
	SA 411C
	Description of LEDs on the Amplifiers: SA 301A, SA 311A, SA 411A, SA 201A,SA 301C, SA 411C
	RA 201A
	RA 301C
	RA 411C
	Description of LEDs on the Amplifiers: RA 201A, RA 301C, RA 411C
	PS 120A Power Supply Unit
	BR 9 Braking Resistor Module
	BR 18 Braking Resistor
	BR 10F and BR 18F Braking Resistors

	Mounting and Connecting the Amplifier
	Arranging the Components
	Connecting the Components
	Direct Drives
	Module Covers
	Additional Power Supply
	Mounting the Amplifier
	Conducted Interference
	Mounting the Toroidal Cores

	Connecting the SA 301E, SA 411E Amplifier
	SA 301E, SA 411E Power Supplies
	SA 301E, SA 411E Motor Connections
	SA 301E, SA 411E Motor Holding Brakes
	SA 301E, SA 411E Main Contactor and Safety Relay
	SA 301E, SA 411E PWM Connection to the CNC
	SA 301E, SA 411E CNC Supply Voltage and Control Signals

	Connecting the SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C, or RA 201A, RA 301C, RA 411C Amplifiers
	Power Supplies
	SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 311C, SA 411C:X31: Power Supply
	RA 201A, RA 301C, RA 411C:X31: Power Supply

	RA 201A, RA 301C, RA 411C Motor Connections
	RA 201A, RA 301C, RA 411C:Connection of the Motor Holding Brakes
	RA 201A, RA 301C, RA 411C:Main Contactor and Safety Relay
	RA 201A, RA 301C, RA 411C:PWM Connection to the CNC
	RA 201A, RA 301C, RA 411C:Unit Bus
	Unit Bus – Amplifier to PM 107 Power Module
	BR 18, BR 10F, BR 18F Braking Resistors for SA 301A, SA 311A, SA 411A,SA 201A, SA 301C, SA 411C Amplifiers
	Cross Section
	X89 - Braking Resistor Connection
	Temperature Switch on BR 18, BR 10F, and BR 18F Braking Resistor
	X2 Fan for the BR 10F and BR 18F External Braking Resistors


	Connecting the PS 120A Power Supply Unit
	X69, X169: CNC Supply Voltage and Control Signals
	X31: Supply Voltage for PS 120A
	X74: 5 V Connection of the PS 120A
	UZ: Supply of the PS 120A with UZ

	Connecting the BR 9 Braking Resistor Module
	X79 Unit Bus

	Physical Dimensions
	SA 301E, SA 411E Amplifiers
	SA 301A, SA 311A, SA 411A, SA 201A, SA 301C, SA 411C Amplifiers
	RA 201A, RA 301C, RA 411C Amplifiers
	PS 120A Power Supply Unit
	Braking Resistors
	CR 135 Commutating Reactor


	Section 6 - Installing Modular Amplifiers
	Connection Overview
	PS 122R Power Supply Unit
	Description of LEDs on PS 122R
	PS 130 Power Supply Unit
	Description of LEDs on PS 130
	PS 145R Power Supply Unit
	Description of LEDs on PS 145R
	PM 107 Power Module
	PMD 107 Power Module
	PM 115A Power Module
	PMD 115 Power Module
	PM 123A Power Module
	PMD 125 and PMD 140 Power Module
	PM 132A and PM 148A Power Module
	PMD 160 Power Module
	PM 170A Power Module
	PMD 196 Power Module
	PM 207 Power Module
	PMD 207 Power Module
	PM 215A and PM 223A Power Module
	PMD 215 and PMD 225 Power Module
	Description of LEDs on PM and PMD Power Modules
	PS 120A Power Supply Unit
	BR 9 Braking Resistor
	BR 10F and BR 18F Braking Resistor
	BR 18 Braking Resistor Module
	DLF 130 DC-Link Filter
	Adapter Module

	Mounting and Connection of the Modular Amplifier System
	Arranging the Modules
	Connecting the Modules
	Direct Drives
	Module Covers
	Additional Power Supply
	Mounting the Modular Amplifier System
	Connecting the Motors
	Connections on the PS 130 Power Supply Units
	PS 130 - X31: Supply Voltage for UZ
	PS 130 - Main Contactor and Safety Relay
	PS 130 - X70: Main Contactor
	PS 130 - X71: Safety Relay Spindle, X72: Safety Relay Axes

	PS 130 – X90: 24 V Output (PS 130 only)
	PS 130 – X69: CNC Power Supply and Control Signals
	PS 130 – X74: 5 V Power Supply (PS 130 only)
	PS 130 – X79: Unit Bus
	Connecting the Braking Resistors to the PS 130 Power Supply Unit
	PS 130: Cross Section
	PS 130: X89: Terminal for Braking Resistors
	PS 130: BR 18 and BR 18F Temperature Switch
	PS 130: X2: Fan for the BR 10F and BR 18F External Braking Resistor


	Connections on the PS 122R and PS 145R Power Supply Units
	PS 122R and PS 145R: X31: Supply Voltage for UZ
	PS 122R and PS 145R - Main Contactor and Safety Relay
	PS 122R and PS 145R: X70: Main Contactor
	PS 122R and PS 145R: X71: Safety Relay Spindle, X72: Safety Relay Axes

	PS 122R and PS 145R: X69: CNC Power Supply and Control Signals
	PS 122R and PS 145R: X79: Unit Bus
	PS 122R and PS 145R: X74: 5 V Power Supply (PS 130 only)


	Connections with BR 9 Braking Resistor Module
	Connections on the PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx Power Module
	PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – PWM Connection to the CNC Chassis
	PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – X79: Unit Bus
	PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – Motor Connections
	PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx – Connection of the Motor Holding Brakes
	PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx: X344: 24-V Supply for Motor Holding Brake
	PM 1xx(A), PM 2xx(A), PMD 1xx, PMD 2xx: X392: Motor Holding Brake


	Connecting the PS 120A Power Supply Unit
	Connecting the DLF 1x0 DC-Link Filter
	X79: Unit bus (only DLF 130)
	UZ: DC-Link Voltage

	Connecting the Adapter Module
	General
	Important Notes for the Connection
	Adapter Module – X69a: From the First Power Supply Unit (Diagnosable)
	Adapter Module – X69b: From the Second Power Supply Unit (No Diagnosis)
	Adapter Module – X69: Ribbon Cable to the CNC
	Adapter Module – X75: Service Connector

	Physical Dimensions
	PS 122R Power Supply Unit
	PS 130 Power Supply Unit
	PS 145R Power Supply Unit
	PS 120A Power Supply Unit
	CR 135 Commutating Reactor
	CR 170, CR 180 Commutating Reactor
	LF 135A Line Filter
	LF 180A Line Filter
	BR 9 Braking Resistor
	BR 18 Braking Resistor
	BR 10F and BR 18F Braking Resistor
	Three-Phase Current Capacitor
	PM 107, PM 207 Power Module
	PM 115A, PM 123A, PM 132A, PM 148A, PM 215A, and PM 223A Power Modules
	PM 170A Power Module
	PMD 107 Power Module
	PMD 115 Power Module
	PMD 125, PMD 140 Power Module
	PMD 160 Power Module
	PMD 196 Power Module
	PMD 207 Power Module
	PMD 215, PMD 225 Power Module
	DLF 110 DC-Link Filter
	DLF 120 DC-Link Filter
	DLF 130 DC-Link Filter
	Adapter Module


	Section 7 - Available Motors and Accessories
	Available Motors
	Spindle Motors
	Axis Motors

	Cables and Connectors
	Power Cables for Axis Motors
	Power Cables for Spindle Motors
	Miscellaneous Cables and Connectors
	Maximum Bend Radii of Power Cables with UL Certification

	Required Power Modules and Compact Inverters
	Axis Motors
	Spindle Motors
	Maximum Torque of a Drive

	Safety and Labeling Information
	Safety Precautions and Warranty Regulations
	Motor Nameplate Conventions

	DC-Link Voltages for ANILAM Motors
	Axis Motors
	Axis EcoDyn Motors
	Spindle Motors

	Connecting Speed (Rotary) Encoders to the Motors
	Power Connection of the ANILAM Motors
	AM 960, AM 1160, AM 1550 Series Axis Motors, Power Connection
	AM 820, AM 1150, 1400 Series Axis Motors, Power Connection
	SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F, SM 100C-F, SM 120C,SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F Spindle Motors, PowerConnection
	SM 120A Spindle Motor, Power Connection

	Connecting the Holding Brake
	Connecting the Fan to the Spindle Motor
	SM 055A, SM 075A, SM 100A, SM 055C–F, SM 075C–F, SM 100C–F, SM 120C,SM 120E, SM 150C–F, SM 200C–F, and SM 240C–F Spindle Motor Fan
	SM 120A Spindle Motor Fan

	Mechanical Data
	Mounting Flange and Design
	Mounting the Motor
	Shaft End
	Vibration Severity Grade
	Center Holes
	Feather Keys
	Rotatable Flange Sockets
	Spindle Motors
	Axis Motors


	Axis Motors – AM Series
	Axis Motors General Technical Information
	Axis Motors Mechanical Life
	AM 820 Series - Axis Motor Specifications
	AM 820 Series - Speed-Torque Characteristics Graph
	AM 960A Series - Axis Motor Specifications
	AM 960A Series - Speed-Torque Characteristics Graph
	AM 1150A Series - Axis Motor Specifications
	AM 1150 Series - Speed-Torque Characteristics Graph
	AM 1160A Series - Axis Motor Specifications
	AM 1160A Series - Speed-Torque Characteristics Graph
	AM 1160C Series - Axis Motor Specifications
	AM 1160C Series - Speed-Torque Characteristics Graph
	AM 1160E Series - Axis Motor Specifications
	AM 1160E Series - Speed-Torque Characteristics Graph
	AM 1300A-E Series - Axis Motor Specifications
	AM 1300A-E Series - Speed-Torque Characteristics Graph
	AM 1300C-E Series - Axis Motor Specifications
	AM 1300C-E Series - Speed-Torque Characteristics Graph
	AM 1400A Series - Axis Motor Specifications (nN=3000 rpm)
	AM 1400A Series - Speed-Torque Characteristics Graph (nN=3000 rpm)
	AM 1400C Series - Axis Motor Specifications (nN=2000 rpm)
	AM 1400C Series - Speed-Torque Characteristics Graph (nN=2000 rpm)
	AM 1550C Series - Axis Motor Specifications
	AM 1550C Series - Speed-Torque Characteristics Graph
	AM 1550E Series - Axis Motor Specifications
	AM 1550E Series - Speed-Torque Characteristics Graph
	AM 1550G Series - Axis Motor Specifications
	AM 1550G Series - Speed-Torque Characteristics Graph
	AM 1550A-E Series - Axis Motor Specifications
	AM 1550A-E Series - Speed-Torque Characteristics Graph
	AM 1550C-E Series - Axis Motor Specifications
	AM 1550C-E Series - Speed-Torque Characteristics Graph
	AM 1550D-E Series - Axis Motor Specifications
	AM 1550D-E Series - Speed-Torque Characteristics Graph
	AM 1550G-E Series - Axis Motor Specifications
	AM 1550G-E Series - Speed-Torque Characteristics Graph
	Axis Motors Dimension Drawings
	AM 820 Series - Dimensional Drawing
	AM 960 Series - Dimensional Drawing
	AM 960 Series - Connector Illustrations
	AM 1150 Series - Dimensional Drawing
	AM 1160 Series - Dimensional Drawing
	AM 1160 Series - Connector Illustrations
	AM 1300-E Series - Dimensional Drawing
	AM 1300-E Series - Connector Illustrations
	AM 1400 Series - Dimensional Drawing
	AM 1400 Series - Connector Illustrations
	AM 1550 Series - Dimensional Drawing
	AM 1550 Series - Connector Illustrations
	AM 1550E Series - Dimensional Drawing
	AM 1550E Series - Connector Illustrations

	Spindle Motors - SM Series
	Spindle Motors General Technical Information
	Spindle Motors Mechanical Life
	Shaft Bearing
	Shaft End
	SM 055A, SM 075A, and SM 100A - Specifications
	SM 055A - Power and Torque Characteristics
	SM 055A - Power Characteristics Graph
	SM 055A - Torque Characteristics Graph

	SM 075A - Power and Torque Characteristics
	SM 075A - Power Characteristics Graph
	SM 075A - Torque Characteristics Graph

	SM 100A - Power and Torque Characteristics
	SM 100A - Power Characteristics Graph
	SM 100A - Torque Characteristics Graph

	SM 120A - Specifications
	SM 120A - Power and Torque Characteristics
	SM 120A - Power Characteristics Graph
	SM 120A - Torque Characteristics Graph

	SM 055C–F, SM 075C–F, SM 100C–F Specifications Summary
	SM 055C–F - Specifications
	SM 055C–F - Power and Torque Characteristics
	SM 055C–F - Power Characteristics Graph
	SM 055C–F - Torque Characteristics Graph

	SM 075C–F - Specifications
	SM 075C–F - Power and Torque Characteristics
	SM 075C–F - Power Characteristics Graph
	SM 075C–F - Torque Characteristics Graph

	SM 100C–F - Specifications
	SM 100C–F - Power and Torque Characteristics
	SM 100C–F - Power Characteristics Graph
	SM 100C–F - Torque Characteristics Graph

	SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F SpecificationsSummary
	SM 120C, SM 120E - Specifications
	SM 120C, SM 120E - Power and Torque Characteristics
	SM 120C, SM 120E - Power Characteristics Graph
	SM 120C, SM 120E - Torque Characteristics Graph

	SM 150C–F - Specifications
	SM 150C–F - Power and Torque Characteristics
	SM 150C–F - Power Characteristics Graph
	SM 150C–F - Torque Characteristics Graph

	SM 200C–F - Specifications
	SM 200C–F - Power and Torque Characteristics
	SM 200C–F - Power Characteristics Graph
	SM 200C–F - Torque Characteristics Graph

	SM 240C–F - Specifications
	SM 240C–F - Power and Torque Characteristics
	SM 240C–F - Power Characteristics Graph
	SM 240C–F - Torque Characteristics Graph

	Spindle Motors Dimension Drawings
	SM 055A, SM 075A, SM 100A - Dimensional Drawing
	SM 055A, SM 075A, SM 100A, SM 120A, SM 055C–F, SM 075C–F, SM 100C–F,SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F - Connector for Speed (Rotary) Encoder
	SM 120A - Dimensional Drawing
	SM 120A - Connector for Power Connection
	SM 055C–F, SM 075C–F, SM 100C–F - Dimensional Drawing
	SM 120C, SM 120E, SM 240C–F - Dimensional Drawing
	SM 150C–F - Dimensional Drawing
	SM 200C–F - Dimensional Drawing

	Permissible Forces on the Motor Shaft
	General
	Axial Forces
	Radial Forces

	AM 960A, AM 960AB Axis Motors - Permissible Forces
	AM 960A, AM 960AB Axis Motors - Axial Force FA on a Bearing
	AM 960A, AM 960AB Axis Motors - Radial Force FR on a Bearing

	Combined Load on AM 1160 Series and AM 1550 Series
	AM 820, AM 1150, AM 1400 Series - Permissible Forces
	Axial Force FA
	Radial Force FR

	SM 055A, SM 075A, and SM 100A Spindle Motors - Permissible Forces
	Axial Force FA
	Radial Force FR

	SM 120A - Permissible Forces
	Axial Force FA
	Radial Force FR

	SM 055C–F, SM 075C–F, SM 100C–F - Permissible Forces
	Axial Force FA
	Radial Force FR

	SM 120C, SM 120E, SM 150C–F, SM 200C–F, SM 240C–F - Permissible Forces
	Axial Force FA
	Radial Force FR



	Index
	Back Cover



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




