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0.1. Index of Figures
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1. GENERAL DESCRIPTION

- IFD
- VTC 
- FOC 

- SYN
-

Available Sinus Penta models range from 1.5kW to 3MW. 
AVAILABLE Sinus Penta MODELS

NOTE 
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1.1. Feature List

IFD
VTC

FOC
SYN
RGN

MUP



INSTALLATION GUIDE SINUS PENTA

17/

1.2. Special Applications Available on Sinus Penta

APPLICATIONS,

multipump control 
application, regenerative inverter control application synchronous motor control application

NOTE 

Multipump application (MUP)

Regenerative application (RGN)

 Synchronous Motor application (SYN
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2. SAFETY STATEMENTS

SYMBOLS: 

DANGER

CAUTION

NOTE 

2.1. Installing and Operating the Equipment

NOTE 

DANGER
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CAUTION
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CAUTION

Motor insulation and bearing protection 

Sensors integrated into the motor

Critical torsional speed

Transient torque analysis

2.2. Permanent Magnet Motors 

DANGER

DANGER
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3. EQUIPMENT DESCRIPTION AND INSTALLATION

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

3.1. Products Covered in this Manual
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3.2. Delivery Check

Figure 1: Packaging of the Sinus Penta
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3.2.1. Nameplate

Figure 2: Example of a nameplate affixed on the drive metal enclosure

Figure 3: Example of a nameplate
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NOTE 
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3.2.2. Transport and Handling 

Figure 4: Lifting the packing from underneath

3.2.3. Unpacking   

CAUTION The whole original packing is to be kept for the full duration of the 
warranty period.  

Figure 5: How to open the packaging
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Figure 6: “This side up” pictogram

Figure 7: The Sinus Penta is unpacked

Figure 8: Sinus Penta packing box with the internal protective elements



INSTALLATION GUIDE SINUS PENTA

27/

3.3. Installing the Equipment

NOTE 

CAUTION

CAUTION

CAUTION

CAUTION

3.3.1. Environmental Requirements for the Equipment Installation, Storage 
and Transport

.
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CAUTION

CAUTION
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3.3.2. Air Cooling

Size A – Side clearance 
(mm)

B – Side clearance 
between two 

inverters (mm)
C – Bottom 

clearance (mm)
D – Top clearance 

(mm)

INVERTER 1

S000374

INVERTER 2

Figure 9: Clearance to be observed between two inverters
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Size

Minimum 
side 

clearance 
between 

two 
inverter 
modules 

(mm)

Maximum 
side 

clearance 
between 

two inverter  
modules 

(mm)

Maximum 
side 

clearance 
between 

two supply 
modules 

(mm)

Maximum 
side 

clearance 
between 
inverter 

modules and 
supply 

modules 
(mm)

Top
clearance 

(mm)

Bottom 
clearance 

(mm)

Clearance 
between 

two 
inverter 

units 
(mm)

Figure 10: Clearance to allow when installing the Inverter/Power supply unit modules
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Q Pti Pdsu t
Pti
Pdsu

t

(Pdsu) 
Pdsu t S

S

Q

Example: 
Sinus Penta 0113

(Pti)

Pi

Pa

Pti Pi Pa

Ti
Te

Ti Te t

W
H
D

S:
S W H W H D H D H D W =

Pdsu
Pdsu t S

Pti – Pdsu

Pdiss. Q
Q Pti Pdsu t
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3.3.3. Scheduled Maintenance

Maintenance tasks Minimum frequency What to do

3.3.4. Air  Filters
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3.3.5. Heat Sink and Ambient Temperature Check

3.3.5.1. Control Board

CAUTION

3.3.5.2. Cleaning the Heat Sink

3.3.6. Cooling Fans

3.3.6.1. Replacing the Cooling Fans

3.3.7. Capacitors

3.3.7.1. Capacitor Reforming

3.3.7.2. Replacing a Capacitor



INSTALLATION GUIDE SINUS PENTA

35/

3.3.8. Bypass Contactor

3.3.8.1. Replacing the Bypass Contactor 
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3.3.9. Size, Weight, Dissipated Power, Noise Level

3.3.9.1. IP20 and IP00 STAND-ALONE Models (S05–S60) Class 2T

NOTE 

Size Sinus Penta
MODEL

W H D Weight
Power 

dissipated 
at Inom

Noise level

mm mm mm kg W db(A)

S05

0007
0008
0010
0013
0015
0016
0020

S12
0023
0033
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524



INSTALLATION GUIDE SINUS PENTA

37/

3.3.9.2. IP20 and IP00 STAND-ALONE Models (S05–S60) Class 4T

NOTE 

Size Sinus Penta
MODEL

W H D Weight
Power 

Dissipated
at Inom

Noise 
level

mm mm mm kg W db(A)

S05

0005
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524
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3.3.9.3. IP20 and IP00 STAND-ALONE Models (S12–S52) Class 5T-6T

NOTE 

Size Sinus Penta
MODEL

W H D Weight
Power 

dissipated 
at Inom 

Noise 
Level

mm mm mm kg W db(A)

S12 5T

0003
0004
0006
0012
0018

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401
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3.3.9.4. Modular IP00 STAND-ALONE Models (S64–S90)

-
-

-
-

-
-
-

-

Number of power supply modules

0 1 2 3 

Number of  
IGBT 

modules 

3 S64 S65 S70

6 S74 S75 S80

9 S84 S90

CAUTION

CAUTION

a) control unit  

EQUIPMENT W H D Weight Dissipated power
mm mm mm kg W

Control unit

NOTE 
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b) Inverter modules and power supply unit

Size 
Sinus 
Penta 
Model

Voltage 
class

Modules Overall 
Dimensions

Overall 
Weight

Overall Power 
dissipated at 

Inom
Noise 
Level

Power 
Supply 

Modules
Inverter
Modules WxHxD kg kW db(A)

S65

0598
0748
0831
0457
0524
0598
0748

S70 0831

Size 
Sinus 
Penta 
Model

Voltage 
Class

Voltage class
Modules Overall 

Dimensions
Overall 
Weight

Noise 
LevelPower 

Supply 
Modules

Inverter 
Modules (*)

WxHxD kg kW db(A)

S75

0964
1130
1296
0964
1130

S80 1296

S90

1800
2076
1800
2076

(*):
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c) Inverter modules, power supply unit and braking unit

Size 
Sinus 
Penta 
Model

Voltage 
class

Modules
Overall 

Dimensions
Overall 
Weight

Power 
Dissipated 
with 50% 

Braking Duty 
Cycle

Noise 
Level

Power 
Supply 

Modules
Inverter 
Modules

Braking 
Modules

WxHxD kg kW db(A)

S65

0598
0748
0831
0457
0524
0598
0748

S70 0831

Size 
Sinus 
Penta 
Model

Voltage 
class

Modules
Overall 

Dimensions
Overall 
Weight

Power 
Dissipated 
with 50% 

Braking Duty 
Cycle

Noise Level
Power 
Supply 

Modules

Inverter 
Modules 

(*)

Braking 
Modules

(**) WxHxD kg kW db(A)

S75

0964
1130
1296
0964
1130

S80 1296

S90

1800
2076
1800
2076

 (*)
(**):
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d) Inverter modules only

-
-

Size 
Sinus 
Penta 
Model

Voltage 
Class

Modules
Overall 

Dimensions
Overall 
Weight

Overall Power 
dissipated at 

Inom
Noise 
LevelInverter 

Modules 
with Aux. 

Power 
Supply Unit

Inverter 
modules (*)

WxHxD kg kW db(A)

S64

0598
0748
0831
0457
0524
0598
0748
0831

(*):

Size 
Sinus 
Penta 
Model

Voltage 
Class

Modules
Overall 

Dimensions
Overall 
Weight

Overall Power 
dissipated at 

Inom
Noise 
LevelInverter 

Modules 
with Aux. 

Power Supply 
Unit

Inverter 
modules (*)

WxHxD kg kW db(A)

S74

0964
1130
1296
0964
1130
1296

S84

1800
2076
1800
2076

(*):
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e) Inverter modules and braking module only

Size
Sinus 
Penta 
Model

Voltage 
Class

Modules
Overall 

Dimensions
Overall 
Weight

Overall 
Power 

Dissipated 
with 50% 
Braking 

Duty Cycle

Noise 
Level

Inverter 
Modules
with Aux. 

Power 
Supply Unit

Inverter 
Modules 

(*)
Braking 
Module

WxHxD kg kW db(A)

S64

0598
0748
0831
0457
0524
0598
0748
0831

(*):

Size
Sinus 
Penta 
Model

Voltage 
Class

Modules
Overall 

Dimensions
Overall 
Weight

Overall 
Power 

Dissipated 
with 50% 
Braking 

Duty 
Cycle

Noise LevelInverter 
Modules
with Aux. 

Power 
Supply 

Unit

Inverter 
Modules 

(*)

Braking 
Module

(**)
WxHxD kg kW db(A)

S74

0964
1130
1296
0964
1130
1296

S84

1800
2076
1800
2076

(*):
(**):
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3.3.9.5. IP54 STAND-ALONE Models (S05–S30) Class 2T

Size Sinus Penta Model W H D Weight
Power 

Dissipated at 
Inom.

Noise Level

mm mm mm kg W db(A)

S05

0007
0008
0010
0013
0015
0016
0020

S12
0023
0033
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

OPTIONAL FEATURES: 

NOTE 
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3.3.9.6. IP54 STAND-ALONE Models (S05–S30) Class 4T

Size Sinus Penta Model W H D Weight
Power 

Dissipated at 
Inom.

Noise Level

mm mm mm kg W db(A)

S05

0005
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

OPTIONAL FEATURES

NOTE 
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3.3.9.7. IP54 STAND-ALONE Models (S12–S32) Class 5T-6T

Size Sinus Penta
Model 

W H D Weight
Power 

dissipated at 
Inom

Noise Level

mm mm mm kg W db(A)

S12 5T

0003
0004
0006
0012
0018

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

OPTIONAL FEATURES

NOTE 
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3.3.9.8. IP54 BOX Models (S05–S20) Class 2T

Size Sinus Penta Model W H D Weight Power dissipated at 
Inom.

mm mm mm kg W

S05B

Sinus Penta BOX 0007
Sinus Penta BOX 0008
Sinus Penta BOX 0010
Sinus Penta BOX 0013
Sinus Penta BOX 0015
Sinus Penta BOX 0016
Sinus Penta BOX 0020

S12B
Sinus Penta BOX 0023
Sinus Penta BOX 0033
Sinus Penta BOX 0037

S15B Sinus Penta BOX 0040
Sinus Penta BOX 0049

S20B

Sinus Penta BOX 0060
Sinus Penta BOX 0067
Sinus Penta BOX 0074
Sinus Penta BOX 0086

OPTIONAL FEATURES

NOTE 
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3.3.9.9. IP54 BOX Models (S05–S20) Class 4T

Size Sinus Penta Model W H D Weight Power dissipated at 
Inom.

mm mm mm kg W

S05B

Sinus Penta BOX 0005
Sinus Penta BOX 0007
Sinus Penta BOX 0009
Sinus Penta BOX 0011
Sinus Penta BOX 0014

S12B

Sinus Penta BOX 0016
Sinus Penta BOX 0017
Sinus Penta BOX 0020
Sinus Penta BOX 0025
Sinus Penta BOX 0030
Sinus Penta BOX 0034
Sinus Penta BOX 0036

S15B Sinus Penta BOX 0040
Sinus Penta BOX 0049

S20B

Sinus Penta BOX 0060
Sinus Penta BOX 0067
Sinus Penta BOX 0074
Sinus Penta BOX 0086

OPTIONAL FEATURES

NOTE 
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3.3.9.10. IP24 and IP54 Cabinet Models (S15–S90)

Size Sinus Penta CABINET
Model Voltage Class

W H D Weight
Power 

dissipated at 
Inom

mm mm mm kg W 

S15C 0040
0049

S20C

0060
0067
0074
0086

S22C

0042
0051
0062
0069

S30C

0113
0129
0150
0162

S32C

0076
0088
0131
0164

S41C

0180
0202
0217
0260

S42C

0181
0201
0218
0259

S51C
0313
0367
0402

S52C

0290
0314
0368
0401



SINUS PENTA INSTALLATION GUIDE

50/

S60C 0457
0524

S65C

0598
0748
0831
0457
0524
0598
0748

S70C 0831

S75C

0964
1130
1296
0964
1130

S80C 1296

S90C

1800
2076
1800
2076

NOTE 

AVAILABLE OPTIONAL COMPONENTS: 
-
-
-
-

LOCAL/REMOTE EMERGENCY
pushbutton

-
-
-
-
-
-
-

-

NOTE 
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3.3.10. Standard Mounting and Piercing Templates (IP20 and IP00 Stand-
Alone Models S05–S60) 

Sinus Penta
Size

Piercing Templates (mm)
(Standard Mounting)

X X1 Y D1 D2 Fastening screws
S05
S12
S14
S15
S20
S22
S30
S32
S41
S42
S51
S52
S60

NOTE 

Figure 11: Piercing template for STAND-ALONE models from S05 to S52 included
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Figure 12: Piercing template for size S60
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3.3.11. Through-Panel Assembly and Piercing Templates (IP20 and IP00 
Stand-Alone Models S05–S52)

3.3.11.1. Sinus Penta S05

Figure 13: Fittings for through-panel assembly for Sinus Penta S05

Figure 14: Piercing templates for through-panel assembly for Sinus Penta S05



SINUS PENTA INSTALLATION GUIDE

54/

3.3.11.2. Sinus Penta S12

Figure 15: Fittings for through-panel assembly for Sinus Penta S12

Figure 16: Piercing template for through-panel assembly for Sinus Penta S12
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3.3.11.3. Sinus Penta S14

Figure 17: Fittings for through-panel assembly for Sinus Penta S14

4 x M4

S0
00

26
9

Figure 18: Piercing template for through-panel assembly for Sinus Penta S14
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3.3.11.4. Sinus Penta S15–S20–S30

Figure 19: Through-panel assembly and piercing template for Sinus Penta S15, S20 and S30

Inverter size Front and rear 
projection

Slot size for 
through-panel 

assembly
Templates for fastening 

holes 
Thread and 
fastening 
screws

S15
S20
S30
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3.3.11.5. Sinus Penta S22–S32

*

*=GROWER

M10

M10

M10

M6

M6

M10

*

*

*
*

*
*

*

*

**

**

*

*

*

*

*

Figure 20: Fittings for through-panel assembly for Sinus Penta S22 and S32
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Figure 21: Piercing template for through-panel assembly for Sinus Penta S22 and S32
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3.3.11.6. Sinus Penta S41–S42–S51–S52

Figure 22: Mechanical parts for the through-panel assembly for Sinus Penta S41, S42, S51 and S52
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Figure 23: Piercing templates for the through-panel assembly for Sinus Penta S41, S42, S51 and S52
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3.3.12. Standard Mounting and Piercing Templates (IP00 Modular Models 
S64–S90)

a) Control unit integrated into the inverter

MODULE
Piercing Templates (mm)

(Single Module)
Modules Fitted
Inverter Size

X Y D1 D2 Fastening 
screws S64 S65 S70 S74 S75 S80 S84 S90

b) Control unit separate from the inverter module

MODULE
Fixing Templates (mm)

(Single Module)
Modules Fitted
Inverter Size

X Y D1 D2 Fastening 
screws S64 S65 S70 S74 S75 S80 S84 S90
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Figure 24: Piercing templates for modular units

Figure 25: Piercing templates for control unit (stand-alone model)
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3.3.12.1. Installation and Lay-out of the Connections of a Modular Inverter (S65)

Figure 26: Installation example for Sinus Penta S65 (in cabinet)
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3.3.13. Standard Mounting and Piercing Templates (IP54 Stand-Alone 
Models S05–S32) 

Sinus Penta
IP54
Size

Fixing templates (mm)
(standard mounting)

X Y D1 D2 Fastening screws
S05
S12
S14
S15
S20
S22
S30
S32

Figure 27: Piercing template for IP54 inverter  
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3.4. Power Connections

CAUTION
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DANGER

CAUTION

The user has the responsibility to provide a grounding system in 
compliance with the regulations in force.
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3.4.1. Wiring Diagram for inverters S05–S60

Figure 28: Wiring diagram
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CAUTION

NOTE 

NOTE 

CAUTION

[*] 

NOTE 

CAUTION D +

[**] 

CAUTION

[**] 

CAUTION

CAUTION
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3.4.2. Wiring Diagram for Modular Inverters S64–S90 

3.4.2.1. External Connections for Modular Inverters S65 and S70

Figure 29: External connections for modular inverters S65-S70 

NOTE 

NOTE 

CAUTION
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NOTE 

3.4.2.2. External Connections for Modular Inverters S64

Figure 30: External connections for modular inverters S64

CAUTION

NOTE 
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3.4.2.3. External Connections for Modular Inverters S74, S75 and S80

3.4.2.4. External Connections for Modular inverters S84 and S90

3.4.2.5. 12-pulse Connection for Modular Inverters

Figure 31: Layout of 12-pulse connection 
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Model Standard AC (4T) DC Voltage (4C) AC 12-pulse AC 18-pulse

0598, 0748, 0831 S65 S64 S70
S65

+ 2 Power Supply
units

0964, 1130, 1296 S75 S74 S75 S80

1800, 2076 S90 S84
S90

+ 1 Power Supply
unit

S90

Model Standard AC (5T/6T) DC Voltage (5C/6C) AC 12-pulse AC 18-pulse

0457, 0524, 0598, 
0748 S65 S64 S70

S65
+ 2 Power Supply

units

0831 S70 S64 S70
S65

+ 2 Power Supply
units

0964, 1130 S75 S74 S75 S80  

1296 S80 S74 S75 S90

1800, 2076 S90 S84
S90

+ 1 Power Supply
unit

S90
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3.4.2.6. Internal Connections for Modular Inverters S65 and S70

Connector Female SUB-
D conn.

Female SUB-
D conn.

-
-
-
-
-

Figure 32: Single optical fibre connector
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-
-
-
-
-
-
-

Figure 33: Double optical fibre connector

-
-
-



INSTALLATION GUIDE SINUS PENTA

75/

Signal Type of connection Cable 
marking Component Board Connector Component Board Connector

 (*)

CAUTION

CAUTION
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Figure 34: Internal wiring for Sinus Penta S65-S70



INSTALLATION GUIDE SINUS PENTA

77/

Figure 35: ES840 Supply Board

Figure 36: ES841 Inverter Module Gate Unit Board
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Figure 37: ES843 Bus-bar Voltage Acquisition Board

Figure 38: Position of the fastening screws in the terminal board cover and the control unit
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Figure 39: ES842 Control Unit
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3.4.2.7. Internal Connections for Modular Inverters S64

Connector 
SUB-D 
female 

connector

SUB-D 
female 

connector

-

-
-
-

Figure 40: Single optical-fibre connector
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-
-
-
-
-
-
-

Figure 41: Double optical-fibre connector

-
-
-
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Signal Type of 
Connection

Cable 
Marking Component Board Connector Component Board Connector

(*)
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CAUTION

CAUTION

Figure 42: Internal wiring for inverters S64
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3.4.2.8. Internal Connections for Modular Inverters S74, S75 and S80 

3.4.2.9. Internal Connections for Modular Inverters S84 and S90
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3.4.3. Power Terminals for S05–S52   

DESCRIPTION

41/R – 42/S – 43/T

44/U – 45/V – 46/W

47/+

50/+ 

47/D 47/+

48/B

49/– 

50/+

S05 (4T) S15 S20 Terminal board: 

S05 (2T) Terminal board: 

CAUTION
47D 47+ 

47D 47+

CAUTION 47/D 47/+
47/+

CAUTION 47/+ 48/B 

R S T U V W + B –

R S T U V W + D B –
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S12 Terminal board (2T-4T) S14: 

CAUTION
47/D 47/+ 

47/D 47/+

CAUTION 47/D 47/+
47/+

CAUTION 47/+ 48/B 

S12 Terminal board (5T):

S22 32 Terminal board:

CAUTION
47/D 47/+ 

47/D 47/+

CAUTION 47/D 47/+
47/+

NOTE 50/+ 48/B
50/+ 48/B

S30 Terminal board:

NOTE 50/+ 48/B
50/+ 48/B

R S T + D B – U V W

R S T U V W + – B +

R S T + D – U V W

B + D – R S T U V W+
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Connection bars for S41 S42 S51 S52:

CAUTION
47/D 47/+

47/D 47/+

CAUTION

NOTE 47/+ 49/–

Figure 43: Connection bars in S41–S42–S51–S52

U V W

+ D – R S T
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R S T U V W D + B

3.4.4. Power Terminals Modified for a DC Inductor

CAUTION

NOTE 

CAUTION

S15 S20 Terminal board:

NOTE 47/+ 48/B 

S30 Terminal board:

NOTE 47/+ 48/B 

R S T U V W D + B
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3.4.5. Connection Bars for S60 Inverters

Figure 44: S60 Connection bars 

CAUTION
47/D 47/+

47/D 47/+

CAUTION
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3.4.6. Connection Bars for Modular Inverters S64–S70

Figure 45: Connection bars for S64-S70

CAUTION

CAUTION



INSTALLATION GUIDE SINUS PENTA

91/

3.4.7. Connection Bars for Modular Inverters S74–S80 

Figure 46: Connection bars for S74-S80

CAUTION

CAUTION
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3.4.8. Connection Bars for Modular Inverters S84–S90 

Figure 47: Connection bars for S84-S90

CAUTION

CAUTION

CAUTION

CAUTION
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3.4.9. Auxiliary Power Supply Terminals 

Inverter Terminal Description Ratings

S64 S74-S84 
63/Raux
65/Saux
67/Taux

S65 S64
S70 S74-S75
S80-S84-S90

61 62

3.4.10. Cross-sections of the Power Cables and Sizes of the Protective 
Devices 
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3.4.10.1. 2T Voltage Class

Si
ze

Sinus 
Penta
Model 

R
at

ed
 

In
ve

rt
er

 
C

ur
re

nt Cable Cross-
section 

Fitting the 
Terminal C

ab
le

 
St

rip
pi

ng

Tightening 
Torque

Cable Cross-
section to 
Mains and 
Motor Side

Fast Fuses 
(700V) +

Disc. 
Switch

Magnetic 
Circuit 
Breaker

AC1 
Contactor

A mm2

(AWG/kcmils) mm Nm mm2

(AWG/kcmils) A A A 

S05

0007
0008
0010
0013
0015
0016
0020

S12
0023
0033
0037

S15
0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

S41

0180

0202

0217

0260

S51

0313

0367

0402

S60
0457

0524

CAUTION
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3.4.10.2. UL-approved Fuses - 2T Voltage Class  

UL-approved semiconductor fuses

Si
ze

 

Si
nu

s 
Pe

nt
a

M
od

el

UL-approved Fuses Manufactured by:
SIBA Sicherungen-Bau GmbH
(200 kARMS Symmetrical A.I.C.)

Bussmann Div Cooper (UK) Ltd
(200 kARMS Symmetrical A.I.C.)

Mod. No.
Ratings

Mod. No.
Ratings

Current 
ARMS

I2t (230V) 
A2sec Vac Current ARMS

I2t (230V) 
A2sec Vac

S05 0008
0010
0013
0015
0016
0020

S12
0023
0033
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

S41

0180 
0202 
0217 
0260 

S51
0313 
0367 
0402 

S60 0457
0524
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3.4.10.3. UL-approved Surge Protective Devices (SPDs) - 2T Voltage Class

UL-approved Surge Protective Devices (SPDs)

Si
ze Sinus 

Penta
Model

Rated
Inverter 
Current

UL-approved SPDs Manufactured by 
Phoenix Contact Dehn ERICO

P/N Ratings P/N Ratings P/N Ratings

A
Short 

Circuit 
Current 

(kA)

Protection 
Level
(kV)

Short 
Circuit 
Current 

(kA)

Protection 
Level
(kV)

Short 
Circuit 
Current 

(kA)

Protection 
Level
(kV)

S05

0007
0008
0010
0013
0015
0016
0020

S12
0023
0033
0037
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3.4.10.4. 4T Voltage Class

Si
ze

Sinus 
Penta
Model 

R
at

ed
 

In
ve

rt
er

 
C

ur
re

nt
 Cable Cross-

section 
Fitting the 
Terminal C

ab
le

 
St

rip
pi

ng

Tightening 
Torque

Cable 
Cross-

section to 
Mains and 
Motor Side

Fast Fuses 
(700V) +

Disc. Switch

Magnetic 
Circuit 
Breaker

AC1 
Contactor

A mm2

(AWG/kcmils) mm Nm mm2

(AWG/kcmils) A A A 

S05
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15
0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162
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Si
ze

Sinus 
Penta
Model 

R
at

ed
 

In
ve

rt
er

 
C

ur
re

nt
 Cable Cross-

section 
Fitting the 
Terminal C

ab
le

 
St

rip
pi

ng

Tightening 
Torque

Cable Cross-
section to 
Mains and 
Motor Side

Fast Fuses 
(700V) +

Disc. Switch

Magnetic 
Circuit 
Breaker

AC1 
Contactor

A mm2

(AWG/kcmils) mm Nm mm2

(AWG/kcmils) A A A 

S41

0180

0202

0217

0260

S51

0313

0367

0402

S60
0457

0524

S65

0598

0748

0831

S75

0964

1130

1296

S90  
1800

2076

CAUTION
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Si
ze

Sinus 
Penta
Model 

Rated Output 
Current 

Rated Input 
Current 

Cable Cross-section 
Fitting the Terminal

Tightening 
Torque

Motor Cable Cross-
section

A Adc mm2

(AWG/kcmils) Nm mm2

(AWG/kcmils)

S64

0598

0748

0831

S74

0964

1130

1296

S84
1800

2076

CAUTION
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3.4.10.5. UL-approved Fuses - 4T Voltage Class  

UL-approved semiconductor fuses

NOTE 

Si
ze

 

Si
nu

s 
Pe

nt
a

M
od

el

UL-approved Fuses Manufactured by:
SIBA Sicherungen-Bau GmbH
(200 kARMS Symmetrical A.I.C.)

Bussmann Div Cooper (UK) Ltd
(100/200 kARMS Symmetrical A.I.C.)

Mod. No.
Ratings

Mod. No.
Ratings

Current 
Arms

I2t (500V) 
A2sec Vac Current

Arms
I2t (500V) 

A2sec Vac

S05

0005
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524

S65
0598
0748
0831

S75
0964
1130
1296

S90 1800
2076



INSTALLATION GUIDE SINUS PENTA

101/

3.4.10.6. 5T and 6T Voltage Classes

Si
ze

Si
nu

s 
Pe

nt
a 

M
od

el
 

R
at

ed
 

In
ve

rt
er

 
C

ur
re

nt

Te
rm

in
al

 
C

ro
ss

-
se

ct
io

n

C
ab

le
 

St
rip

pi
ng

 

Ti
gh

te
ni

ng
 

To
rq

ue
 

C
ab

le
 C

ro
ss

-
se

ct
io

n 
to

 
M

ai
ns

 a
nd

 
M

ot
or

 S
id

e

Fa
st

 F
us

es
 

(7
00

V)
 +

D
is

c.
 

Sw
itc

h
M

ag
ne

tic
 

C
irc

ui
t 

B
re

ak
er

A
C

1 
Co

nt
ac

to
r

A 
mm2

(AWG or 
kcmils)

mm Nm mm2

(AWG or kcmils) A A A 

S12 5T
S14 6T

0003
0004
0006
0012
0018

S14

0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401

S65

0457

0524

0598

0748

S70 0831

S75
0964

1130

S80 1296

S90
1800

2076
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CAUTION

NOTE 

Si
ze

Sinus 
Penta
Model 

Rated Output 
Current 

Rated Input 
Current 

Cable Cross-section 
Fitting the Terminal

Tightening 
Torque

Motor Cable Cross-
section

A Adc mm2

(AWG or kcmils) Nm mm2

(AWG or kcmils)

S64

0457

0524

0598

0748

0831

S74

0964

1130

1296

S84 
1800

2076

CAUTION
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3.4.10.7. UL-approved Fuses - 5T and 6T Voltage Classes

UL-approved semiconductor fuses

Si
ze

Si
nu

s 
Pe

nt
a

M
od

el

UL-approved Fuses Manufactured by:

SIBA Sicherungen-Bau GmbH
(200 kARMS Symmetrical A.I.C.)

Bussmann Div Cooper (UK) Ltd
(100/200 kARMS Symmetrical A.I.C.)

Mod. No.
Ratings

Mod. No.
Ratings

Current
Arms

I2t (690V) 
kA2sec Vac Current

Arms
I2t (690V) 
kA2sec Vac 

S12 5T
S14 6T

0003
0004
0006
0012 

0018 

S14 

0019
0021
0022
0024
0032

S22 

0042
0051
0062
0069

S32 

0076
0088
0131
0164

S42 

0181
0201
0218
0259

S52 

0290
0314
0368
0401

S65 

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076

NOTE 
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3.4.11. Inverter and Motor Ground Connection

DANGER

DANGER

NOTE 

Protective earthing conductor cross-section (refer to EN 61800-5-1): 
Cross-sectional area of phase conductors

of the inverter (mm2)
Minimum cross-sectional area of the 

corresponding 
protective earthing conductor (mm2)

NOTE 

NOTE (*)

2
2
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3.5. Control Terminals

3.5.1. Main Features

Screwable terminal board in six extractable sections suitable for cross-sections 0.08 ÷ 1.5mm2 (AWG 
28-16). Decisive voltage class A according to IEC 61800-5-1.

No. Name Description I/O Features DIP-switch 
1 CMA
2 REF

3 -10VR

4 +10VR

5 AIN1+

6 AIN1-

7 AIN2+/PTC1

8 AIN2-/ PTC2

9 CMA
10 AO1

11 AO2

12 AO3

13 CMA
14 START (MDI1)

15 ENABLE (MDI2)

16 RESET (MDI3)

17 MDI4
18 MDI5
19 MDI6 / ECHA / 

FINA
20 MDI7 / ECHB

21 MDI8 / FINB

22 CMD
23 +24V

24 +VMDO1
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25 MDO1/
FOUT

26 CMDO1
27 MDO2

28 CMDO2

Screwable terminal board in two extractable sections suitable for cross-sections 0.2 ÷ 2.5 mm2 (AWG 
24-12). 
Recommended cross-sections 2.5÷4.0mm2 (AWG 12-10).
N. Name Description I/O Features DIP-switch

29 MDO3-NC

30 MDO3-C

31 MDO3-NO

32 MDO4-NC

33 MDO4-C

34 MDO4-NO

NOTE 
-
-
-
-

NOTE 

Figure 48: Control terminals
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3.5.1.1. Gaining Access to Control Terminals and Power Terminals in IP20 and IP00 Models 

DANGER

DANGER

NOTE 

Figure 49: Gaining access to the control terminals
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3.5.1.2. Gaining Access to Control Terminals and Power Terminals in IP54 Models

DANGER

DANGER

NOTE 

-
-
-

CAUTION

CAUTION
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3.5.1.3. Grounding Shielded Cable Braiding

Figure 50: Clamping a signal shielded cable

CAUTION
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3.5.2. Control Board Signals and Programming

Figure 51: Control board: signals and programming
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3.5.2.1. Display and Indicator LEDs

- Green LED L1 (uC run)

- Yellow LED L2 (CA run)

CAUTION

- Yellow LED L3 (CB run):
- Green LED L4 (+15V ok)

- Green LED L5 (-15V ok):

- Green LED L6 (+5V ok)

o

o

o

Normal operation and alarms
Symbol or sequence displayed Inverter condition

C181



SINUS PENTA INSTALLATION GUIDE

112/

P254 P255.

P065 P066.

A019

Hardware failure messages
Symbol or sequence displayed Inverter condition
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Operating firmware update (flash memory) messages
Symbol or sequence displayed Inverter condition

Current limit and voltage limit while running
Symbol or sequence displayed Inverter condition

NOTE 
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3.5.2.2. DIP-switches

-
-
-

Figure 52: Gaining access to DIP-switches SW1 and SW2

Figure 53: Gaining access to DIP-switch SW3 and connector RS485 (Sinus Penta S05 to S22) 
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Figure 54: Position of DIP-switch SW3 and connector RS485 (Sinus Penta S30 to S60)

DIP-switch SW1: analog input configuration
Switch(es) Functionality

SW1-1 OFF ON
SW1-2 OFF ON

SW1-3 OFF ON

SW1-4, 
SW1-5

Both OFF Both ON

DIP-switch SW2: analog output configuration
Switches Functionality

SW2-1,
SW2-2

1=ON, 2=OFF 1=OFF, 2=ON

SW2-3,
SW2-4

3=ON, 4=OFF 3=OFF, 4=ON

SW2-5,
SW2-6

5=ON, 6=OFF 5=OFF, 6=ON
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ON

1

ON

12 3 4 5 2 3 4 5 6 ON 1 2

SW1- All OFF except 2 and 3 SW2 – Odd numbers ON SW3 - OFF

-
-
-

3.5.2.3. Configuration Jumpers

Jumper Position

J1 -

J2

DIP-switch SW3: interface RS485 terminator
Switches Functions

SW3-1,
SW3-2

Both OFF Both ON
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3.5.3. Digital Inputs (Terminals 14 to 21)

Figure 55: PNP command (active to +24V) 
A) through a voltage-free contact

     B) outcoming from a different device (PLC, digital output board, etc.)

NOTE 

M033

3.5.3.1. START (Terminal 14)
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3.5.3.2. ENABLE (Terminal 15)

3.5.3.3. RESET (Terminal 16)

NOTE 

CAUTION

DANGER

CAUTION
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3.5.3.4. Connecting the Encoder and Frequency Input (Terminals 19 to 21)

Figure 56: Connecting an incremental encoder
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Figure 57: Signal sent from a push-pull, +24V output

3.5.3.5. Technical Sheet for Digital Inputs

Specification Min. Type Max. Unit 
of m.

CAUTION

NOTE
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3.5.4. Analog Inputs (Terminals 1 to 9) 

Type of preset data 
acquisition

HW configuration 
for SW1

Full-scale values and notes

NOTE 

NOTE 

CAUTION



SINUS PENTA INSTALLATION GUIDE

122/

3.5.4.1. REF Single-ended Reference Input (Terminal 2)

Figure 58: Potentiometer linked to the REF Input
A) for unipolar command 0 REFMAX
B) Potentiometer wiring for bipolar command –REFmax +REFmax
C) 4 20mA Sensor wiring

NOTE 
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3.5.4.2. Differential Auxiliary Inputs (Terminals 5–8)

-
-

Figure 59: Wiring of a PLC analog output, axis control board, etc.

NOTE 
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Figure 60: Wiring of unipolar remote potentiometer 0 REF max

Figure 61: 4 20 mA Sensor wiring 
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3.5.4.3. Motor Thermal Protection Input (PTC, Terminals 7-8) 

Figure 62: Standard pattern of the thermistor resistor for the motor thermal protection
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NOTE 

Do the following to use the thermistor:

CAUTION
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3.5.4.4. Technical Sheet for Analog Inputs

Specification Min. Type Max. Unit of 
m.

CAUTION

NOTE 
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3.5.5. Digital Outputs (Terminals 24 to 34)

3.5.5.1. Push-Pull Output MDO1 and Wiring Diagrams (Terminals 24 to 26) 

Figure 63: PNP output wiring for relay control
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Figure 64: NPN output wiring for relay control

Figure 65: Cascade connection: frequency output frequency input

CAUTION

NOTE either or
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3.5.5.2. Open-collector MDO2 Output and Wiring Diagrams (Terminals 27-28) 

M056

Figure 66: PNP output wiring for relay control

Figure 67: NPN output wiring for relay control

CAUTION

NOTE either or
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3.5.5.3. Relay Outputs (Terminals 29..34) 

CAUTION

CAUTION

CAUTION

NOTE 
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3.5.5.4. Technical Sheet for Digital Outputs

Specification Min. Type Max. Unit 
of m.

CAUTION

NOTE 

NOTE 
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3.5.6. Analog Outputs (Terminals 10 to 13)

Type of acquisition set 
for the inverter 

parameters 

Hardware 
configuration for 

SW2

Full-scale value and notes

CAUTION

NOTE

3.5.6.1. Technical Sheet for Analog Outputs

Specification Min. Type Max. Unit of 
m.

NOTE 
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3.6. Operating and Remoting the Keypad

3.6.1. Indicator LEDs on the Display/Keypad

Figure 68: Display/keypad
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3.6.2. Function Keys

Key Functions

TX|RX

NOTE 

ESC

SAVE

ENTER

MENU

TX

RX

LOC

REM

RESET

START

STOP

JOG

FWD REV
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3.6.3. Setting the Operating Mode

3.6.3.1. Adjusting the Display Contrast

3.6.3.2. Adjusting the Display Contrast, Back-light and Buzzer

Parameter Possible 
values

Description
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3.6.4. Remoting the Display/Keypad

-
-
-
-

NOTE 
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Figure 69: Removing the display/keypad module
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Figure 70: Front/rear view of the display/keypad and its shell.

CAUTION

CAUTION

CAUTION
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3.6.5. Using the Display/Keypad for Parameter Transfer

CAUTION

CAUTION
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3.7. Serial Communications

3.7.1. General Features

Figure 71: Example of multidrop and direct connection
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3.7.2. Direct Connection

3.7.3. Multidrop Network Connection

3.7.3.1. Connection 

PIN FUNCTION

PIN FUNCTION
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Figure 72: Pin lay-out of serial link 1 connector

Figure 73: Recommended wiring diagram for “2-wire” MODBUS connection
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NOTE 

NOTE 

NOTE 

3.7.3.2. Line Terminators

NOTE 

CAUTION
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3.7.4. How to Use Isolated Serial Board ES822 (Optional)

3.7.5. The Software

3.7.6. Serial Communication Ratings

NOTE 
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3.8. Auxiliary Power Supply

Features Min. Type Max. Unit of m.

CAUTION
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4. START UP

DANGER

DANGER

CAUTION
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4.1. “IFD” Motor Control   

C010

1) Wiring:

2) Power on: START 

3) Parameter setting:

C008

C015
C016
C017
C018
C019
C029

C013

C034
4) Autotune: Although it is not strictly necessary for the IFD control algorithm, the 

Autotune function is always recommended.
ENABLE I073
I074 ESC
ENABLE W32

C022 C023
A097 A065

ENABLE

RESET

5) Overload: C043 C044 C045

6) Startup: ENABLE START

C014
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7) Possible failures:

M001 M030
M029 M033

8) Additional parameter 
alterations: 

P003
Cxxx

P003
Cxxx

9) Reset:
RESET 

NOTE 
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4.2. “VTC” Motor Control  

1) Wiring:

2) Power on START 

3) Parameter setting:

C008

C010

C015
C016
C017
C018
C019
C029

4) Autotune: ENABLE I073
I074 ESC

ENABLE
W32

C022 C023

A097 A065
ENABLE

RESET

5) Overload: C048

6) Startup: ENABLE START

C014
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7) Speed regulator
adjustment: 

P125, P126
P128, P129

P128 P129
P128 P129

P125 P126

8) Possible failures:

M000
M002 M030
M029 M033

9) Additional parameter 
alterations: 

P003
Cxxx

P003
Cxxx

10) Reset:
RESET 
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4.3. “FOC” Motor Control

1) Wiring:

2) Power on: START 

3) Parameter 
setting: 

C008

C010

C015
C016
C017
C018
C019
C029

C021 I0 I0 

M026
I0

NOTE: 

I0 

NOTE: C021 I0

C021
C024

I073 I074
C024
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4) Encoder TEST: The motor must run when testing the encoder.

ES836 ES913
C189 C190 C191

C012
I073

ESC ENABLE
W32

W31

C199
A59

5) Autotune of the 
stator resistance 
and leakage 
inductance: 

ENABLE I073 I074
ESC ENABLE

W32
C022 C023 A097

A065
ENABLE

RESET

6) Autotune of the 
current loop: 

ENABLE I073 I074
ESC ENABLE

W32
P155 P156 A065

ENABLE

RESET

NOTE ENABLE
C021
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7) Tuning the rotor 
time constant:

C025

I073 I074

W32

C025

8) Startup:
ENABLE START

C014

9) Speed regulator
adjustment: 

P125, P126
P128, P129 P128 P129

P128 P129
P125 P126

10) Possible 
failures: 

A060

C021

C025

M000 M002
M030 M029

M033
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11) Additional 
parameter 
alterations: 

C021
C024 C025

C021

- C021

- C024

C024

- C025

C025
M026

P003
Cxxx

P003
Cxxx

P000

12) Reset:
RESET 

4.4. “SYN” Motor Control
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5. TECHNICAL SPECIFICATIONS

Earthing system

Power Range

Overvoltage category

MTBF

Specifications for motor wiring

Mains

Environmental Requirements

NOTE (*)
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M
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PR
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TE
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TI
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O
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M
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N
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A
TI
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D

IS
PL

A
Y

SAFETY REQUIREMENTS
PERFORMANCE AND 
FUNCTIONALITY
Compliance
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5.1. Choosing the Product

The Sinus Penta series is characterized by 3 current values: 

- Inom
- Imax

- Ipeak

Overload Up to Applicability(60/120s) (3s)
LIGHT

STANDARD

HEAVY

STRONG
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Application OVERLOAD
LIGHT STANDARD HEAVY STRONG 

NOTE 

MAKE SURE THAT: 
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EXAMPLE: 

CAUTION
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5.1.1. LIGHT Applications: Overload up to 120% (60/120s) or up to 144% 
(3s)

5.1.1.1. Technical Sheet for 2T and 4T Voltage Classes

Size Sinus Penta Model
Applicable Motor Power

Inom Imax Ipeak 
(3s)200-240Vac 380-415Vac 440-460Vac 480-500Vac

kW HP A kW HP A kW HP A kW HP A A A A

S05

SINUS 0005 - - 4.5 6 5.5 7.5 6.5 9
SINUS 0007 3 4 5.5 7.5 7.5 10 7.5 10
SINUS 0008 3.7 5 - - - - - -
SINUS 0009 - - 7.5 10 9.2 12.5 9.2 12.5
SINUS 0010 4 5.5 - - - - - -
SINUS 0011 - - 7.5 10 9.2 12.5 11 15
SINUS 0013 4.5 6 - - - - - -
SINUS 0014 - - 7.5 10 9.2 12.5 11 15
SINUS 0015 5.5 7.5 - - - - - -
SINUS 0016 7.5 10 - - - - - -
SINUS 0020 9.2 12.5 - - - - - -

S12 

SINUS 0016 - - 11 15 15 20 15 20
SINUS 0017 - - 15 20 18.5 25 18.5 25
SINUS 0020 - - 15 20 18.5 25 18.5 25
SINUS 0023 11 15 - - - - - -
SINUS 0025 - - 22 30 22 30 22 30
SINUS 0030 - - 22 30 22 30 25 35
SINUS 0033 15 20 - - - - - -
SINUS 0034 - - 30 40 30 40 37 50
SINUS 0036 - - 30 40 37 50 37 50
SINUS 0037 18.5 25 - - - - - -

S15 SINUS 0040 22 30 37 50 45 60 50 70
SINUS 0049 25 35 45 60 50 65 55 75

S20

SINUS 0060 28 38 50 70 55 75 65 90
SINUS 0067 30 40 55 75 65 90 75 100
SINUS 0074 37 50 65 90 75 100 85 115
SINUS 0086 45 60 75 100 90 125 90 125

S30

SINUS 0113 55 75 100 135 110 150 132 180
SINUS 0129 65 90 110 150 125 170 140 190
SINUS 0150 70 95 120 165 132 180 150 200
SINUS 0162 75 100 132 180 150 200 175 238
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S41

SINUS 0180 90 125 160 220 200 270 220 300
SINUS 0202 110 150 200 270 220 300 250 340
SINUS 0217 120 165 220 300 250 340 260 350
SINUS 0260 132 180 250 340 280 380 300 410

S51 
SINUS 0313 160 220 280 380 315 430 355 485
SINUS 0367 185 250 315 430 375 510 400 550
SINUS 0402 200 270 400 550 450 610 500 680

S60 SINUS 0457 250 340 400 550 450 610 500 680
SINUS 0524 260 350 450 610 500 680 560 760

S651)
SINUS 0598 - - 500 680 560 760 630 860
SINUS 0748 - - 560 760 630 860 710 970
SINUS 0831 - - 710 970 800 1090 900 1230

S751)
SINUS 0964 - - 900 1230 1000 1360 1100 1500
SINUS 1130 - - 1000 1360 1170 1600 1270 1730
SINUS 1296 - - 1200 1650 1400 1830 1460 1990

S901) SINUS 1800 - - 1500 2000 1750 2400 1850 2500
SINUS 2076 - - 1750 2400 2000 2720 2100 2900

Inverter supply voltage 200-240Vac;
280-360Vdc.

380-500Vac; 
530-705Vdc.

Inom
Imax

Ipeak = 
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5.1.1.2. Technical Sheet for 5T and 6T Voltage Classes

Size Sinus Penta Model
Applicable Motor Power

Inom Imax Ipeak
(3s)575Vac 660-690Vac

kW HP A kW HP A A A A

S12 5T
S14 6T

SINUS 0003 4 5.5 5.5 7.5
SINUS 0004 5.5 7.5 7.5 10
SINUS 0006 7.5 10 9.2 12.5
SINUS 0012 9.2 12.5 11 15
SINUS 0018 11 15 15 20

S14

SINUS 0019 15 20 18.5 25
SINUS 0021 18.5 25 22 30
SINUS 0022 22 30 30 40
SINUS 0024 30 40 37 50
SINUS 0032 37 50 45 60

S22

SINUS 0042 45 60 55 75
SINUS 0051 55 75 75 100
SINUS 0062 65 90 75 100
SINUS 0069 75 100 90 125

S32

SINUS 0076 90 125 110 150
SINUS 0088 110 150 132 180
SINUS 0131 132 180 160 220
SINUS 0164 160 220 220 300

S42

SINUS 0181 220 300 250 340
SINUS 0201 250 340 315 430
SINUS 0218 300 410 355 485
SINUS 0259 330 450 400 550

S52

SINUS 0290 355 485 450 610
SINUS 0314 400 550 500 680
SINUS 0368 450 610 560 770
SINUS 0401 560 770 630 860

S65 1)

SINUS 0457 630 860 710 970
SINUS 0524 710 970 800 1090
SINUS 0598 800 1090 900 1230
SINUS 0748 900 1230 1000 1360

S70 1) SINUS 0831 1000 1360 1240 1690

S75 1) SINUS 0964 1270 1730 1530 2090
SINUS 1130 1460 1990 1750 2380

S80 1) SINUS 1296 1750 2380 2100 2860

S90 1) SINUS 1800 2000 2720 2400 3300
SINUS 2076 2500 3400 3000 4000

Inverter supply voltage 500-600Vac;
705-845Vdc.

600-690Vac;
845-970Vdc.



SINUS PENTA INSTALLATION GUIDE

164/

5.1.2. STANDARD Applications: Overload up to 140% (60/120s) or up to 
168% (3s)

5.1.2.1. Technical Sheet for 2T and 4T Voltage Classes

Size Sinus Penta 
Model 

Applicable Motor Power
Inom Imax Ipeak

(3 s.)200-240Vac 380-415Vac 440-460Vac 480-500Vac
kW HP A kW HP A kW HP A kW HP A

S05

SINUS 0005 - - 4 5.5 4.5 6 5.5 7.5
SINUS 0007 2.2 3 4.5 6 5.5 7.5 6.5 9
SINUS 0008 3 4 - - - - - -
SINUS 0009 - - 5.5 7.5 7.5 10 7.5 10
SINUS 0010 3.7 5 - - - - - -
SINUS 0011 - - 7.5 10 9.2 12.5 9.2 12.5
SINUS 0013 4 5.5 - - - - - -
SINUS 0014 - - 7.5 10 9.2 12.5 11 15
SINUS 0015 4.5 6 - - - - - -
SINUS 0016 5.5 7.5 - - - - - -
SINUS 0020 7.5 10 - - - - - -

S12

SINUS 0016 - - 9.2 12.5 11 15 15 20
SINUS 0017 - - 11 15 11 15 15 20
SINUS 0020 - - 15 20 15 20 18.5 25
SINUS 0023 9.2 12.5 - - - - - -
SINUS 0025 - - 18.5 25 18.5 25 22 30
SINUS 0030 - - 22 30 22 30 25 35
SINUS 0033 11 15 - - - - - -
SINUS 0034 - - 25 35 30 40 30 40
SINUS 0036 - - 30 40 30 40 37 50
SINUS 0037 15 20 - - - - - -

S15 SINUS 0040 18.5 25 30 40 37 50 40 55
SINUS 0049 22 30 37 50 45 60 45 60

S20

SINUS 0060 25 35 45 60 55 75 55 75
SINUS 0067 30 40 55 75 60 80 65 90
SINUS 0074 37 50 65 90 70 95 75 100
SINUS 0086 40 55 75 100 75 100 85 115

S30

SINUS 0113 45 60 90 125 90 125 90 125
SINUS 0129 55 75 100 135 110 150 110 150
SINUS 0150 65 90 110 150 132 180 150 200
SINUS 0162 75 100 132 180 150 200 160 220
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S41

SINUS 0180 80 110 160 220 185 250 200 270
SINUS 0202 90 125 200 270 220 300 250 340
SINUS 0217 110 150 220 300 250 340 260 350
SINUS 0260 132 180 250 340 280 380 300 410

S51 
SINUS 0313 150 200 280 380 315 430 355 485
SINUS 0367 160 220 315 430 375 510 400 550
SINUS 0402 185 250 400 550 450 610 500 680

S60 SINUS 0457 220 300 400 550 450 610 500 680
SINUS 0524 260 350 450 610 500 680 560 770

S651)
SINUS 0598 - - 500 680 560 760 630 860
SINUS 0748 - - 560 760 630 860 710 970
SINUS 0831 - - 630 860 800 1090 800 1090

S75 1)
SINUS 0964 - - 800 1090 900 1230 1000 1360
SINUS 1130 - - 900 1230 1100 1500 1170 1600
SINUS 1296 - - 1200 1650 1400 1830 1460 1990

S90 1) SINUS 1800 - - 1400 1910 1700 2300 1750 2400
SINUS 2076 - - 1750 2400 2000 2720 2100 2900

Inverter supply 
voltage

200-240Vac; 
280-360Vdc.

380-500Vac; 
530-705Vdc.

Inom
Imax

Ipeak = 
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5.1.2.2. Technical Sheet for 5T and 6T Voltage Classes

Size Sinus Penta 
Model 

Applicable Motor Power
Inom Imax Ipeak

(3 s.)575Vac 660-690Vac
kW HP A kW HP A

S12 5T
S14 6T

SINUS 0003 4 5.5 4 5.5
SINUS 0004 5.5 7.5 5.5 7.5
SINUS 0006 7.5 10 7.5 10
SINUS 0012 7.5 10 9.2 12.5
SINUS 0018 11 15 11 15

S14

SINUS 0019 11 15 15 20
SINUS 0021 15 20 18.5 25
SINUS 0022 22 30 22 30
SINUS 0024 25 35 30 40
SINUS 0032 37 50 37 50

S22

SINUS 0042 45 60 45 60
SINUS 0051 55 75 55 75
SINUS 0062 65 90 75 100
SINUS 0069 75 100 90 125

S32

SINUS 0076 90 125 110 150
SINUS 0088 110 150 132 180
SINUS 0131 132 180 160 220
SINUS 0164 160 220 200 270

S42

SINUS 0181 220 300 250 340
SINUS 0201 250 340 315 430
SINUS 0218 300 410 315 430
SINUS 0259 330 450 400 550

S52

SINUS 0290 355 485 450 610
SINUS 0314 400 550 450 610
SINUS 0368 450 610 500 680
SINUS 0401 450 610 630 860

S65 1)

SINUS 0457 560 770 630 860
SINUS 0524 630 860 710 970
SINUS 0598 710 970 900 1230
SINUS 0748 900 1230 1000 1360

S70 1) SINUS 0831 1000 1360 1100 1500

S75 1) SINUS 0964 1180 1610 1410 1920
SINUS 1130 1350 1840 1620 2210

S80 1) SINUS 1296 1750 2380 1850 2520

S90 1) SINUS 1800 2000 2720 2400 3300
SINUS 2076 2500 3400 3000 4000

Inverter supply 
voltage

500-600Vac; 
705-845Vdc.

600-690Vac; 
845-970Vdc.

Inom
Imax
Ipeak = 
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5.1.3. HEAVY Applications: Overload up to 175% (60/120s) or up to 210% 
(3s)

5.1.3.1. Technical Sheet for 2T and 4T Voltage Classes

Size Sinus Penta 
Model 

Applicable Motor Power
Inom Imax Ipeak

(3 s.)200-240Vac 380-415Vac 440-460Vac 480-500Vac
kW HP A kW HP A kW HP A kW HP A

S05

SINUS 0005 - - 3 4 3.7 5 4.5 6
SINUS 0007 1.8 2.5 4 5.5 4.5 6 5.5 7.5
SINUS 0008 2.2 3 - - - - - -
SINUS 0009 - - 4.5 6 5.5 7.5 7.5 10
SINUS 0010 3 4 - - - - - -
SINUS 0011 - - 5.5 7.5 7.5 10 9.2 12.5
SINUS 0013 3.7 5 - - - - - -
SINUS 0014 - - 7.5 10 9.2 12.5 11 15
SINUS 0015 4 5.5 - - - - - -
SINUS 0016 4.5 6 - - - - - -
SINUS 0020 5.5 7.5 - - - - - -

S12

SINUS 0016 - - 9.2 12.5 11 15 12.5 17
SINUS 0017 - - 9.2 12.5 11 15 12.5 17
SINUS 0020 - - 11 15 15 20 15 20
SINUS 0023 7.5 10 - - - - - -
SINUS 0025 - - 15 20 18.5 25 18.5 25
SINUS 0030 - - 18.5 25 22 30 22 30
SINUS 0033 11 15 - - - - - -
SINUS 0034 - - 22 30 25 35 28 38
SINUS 0036 - - 25 35 30 40 30 40
SINUS 0037 15 20 - - - - - -

S15 SINUS 0040 15 20 25 35 30 40 37 50
SINUS 0049 18.5 25 30 40 37 50 45 60

S20

SINUS 0060 22 30 37 50 45 60 50 70
SINUS 0067 25 35 45 60 50 70 55 75
SINUS 0074 30 40 50 70 55 75 65 90
SINUS 0086 32 45 55 75 65 90 75 100

S30

SINUS 0113 45 60 75 100 75 100 90 125
SINUS 0129 50 70 80 110 90 125 110 150
SINUS 0150 55 75 90 125 110 150 132 180
SINUS 0162 65 90 110 150 132 180 140 190
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S41

SINUS 0180 75 100 132 180 160 220 160 220
SINUS 0202 80 110 150 200 185 250 200 270
SINUS 0217 110 150 185 250 220 300 220 300
SINUS 0260 110 150 200 270 260 350 280 380

S51 
SINUS 0313 132 180 220 300 260 350 300 400
SINUS 0367 150 200 250 340 315 430 355 485
SINUS 0402 160 220 315 430 375 510 400 550

S60 SINUS 0457 200 270 315 430 400 550 450 610
SINUS 0524 220 300 355 480 450 610 500 680

S65 1)
SINUS 0598 - - 400 550 500 680 560 760
SINUS 0748 - - 500 680 560 760 630 860
SINUS 0831 - - 560 760 630 860 710 970

S75 1)
SINUS 0964 - - 710 970 800 1090 900 1230
SINUS 1130 - - 800 1090 900 1230 1000 1360
SINUS 1296 - - 1000 1360 1100 1500 1170 1600

S90 1) SINUS 1800 - - 1200 1650 1450 1970 1500 2000
SINUS 2076 - - 1400 1910 1700 2300 1750 2400

Inverter supply 
voltage

200-240Vac; 
280-360Vdc

380-500Vac; 
530-705Vdc

Inom
Imax

Ipeak = 
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5.1.3.2. Technical Sheet for 5T and 6T Voltage Classes

Size Sinus Penta
Model 

Applicable Motor Power
Inom Imax Ipeak

(3 s.)575Vac 660-690Vac
kW HP A kW HP A

S12 5T
S14 6T

SINUS 0003 3 4 4 5.5
SINUS 0004 4 5.5 4 5.5
SINUS 0006 5.5 7.5 7.5 10
SINUS 0012 7.5 10 7.5 10
SINUS 0018 9.2 12.5 11 15

S14

SINUS 0019 11 15 11 15
SINUS 0021 15 20 15 20
SINUS 0022 18.5 25 22 30
SINUS 0024 22 30 22 30
SINUS 0032 30 40 37 50

S22

SINUS 0042 37 50 37 50
SINUS 0051 45 60 55 75
SINUS 0062 55 75 55 75
SINUS 0069 55 75 75 100

S32

SINUS 0076 75 100 90 125
SINUS 0088 110 150 110 150
SINUS 0131 110 150 160 220
SINUS 0164 132 180 185 250

S42

SINUS 0181 185 250 220 300
SINUS 0201 200 270 250 340
SINUS 0218 220 300 315 430
SINUS 0259 280 380 355 485

S52

SINUS 0290 300 400 400 550
SINUS 0314 330 450 450 610
SINUS 0368 355 485 500 680
SINUS 0401 400 550 560 770

S65 1)

SINUS 0457 500 680 560 770
SINUS 0524 560 770 630 860
SINUS 0598 630 860 710 970
SINUS 0748 710 970 900 1230

S70 1) SINUS 0831 800 1090 1000 1360

S75 1) SINUS 0964 1000 1360 1220 1660
SINUS 1130 1170 1600 1400 1910

S80 1) SINUS 1296 1340 1830 1610 2190

S90 1) SINUS 1800 1750 2400 2100 2860
SINUS 2076 2000 2720 2400 3300

Inverter Supply Voltage 500-600Vac; 
705-845Vdc.

600-690Vac;
845-970Vdc.

Inom
Imax
Ipeak = 
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5.1.4. STRONG Applications: Overload up to 200% (60/120s) or up to 240% 
(3s)

5.1.4.1. Technical Sheet for 2T and 4T Voltage Classes

Size Sinus Penta 
Model 

Applicable Motor Power
Inom Imax Ipeak 

(3s)200-240Vac 380-415Vac 440-460Vac 480-500Vac
kW HP A kW HP A kW HP A kW HP A

S05

SINUS 0005 - - 2.2 3 3 4 3.7 5
SINUS 0007 1.5 2 3 4 3.7 5 4.5 6
SINUS 0008 1.8 2.5 - - - - - -
SINUS 0009 - - 4 5.5 4.5 6 5.5 7.5
SINUS 0010 2.2 3 - - - - - -
SINUS 0011 - - 4.5 6 5.5 7.5 7.5 10
SINUS 0013 3 4 - - - - - -
SINUS 0014 - - 5.5 7.5 7.5 10 9.2 12.5
SINUS 0015 3.7 5 - - - - - -
SINUS 0016 4 5.5 - - - - - -
SINUS 0020 4.5 6 - - - - - -

S12

SINUS 0016 - - 7.5 10 9.2 12.5 11 15
SINUS 0017 - - 7.5 10 9.2 12.5 12.5 17
SINUS 0020 - - 9.2 12.5 11 15 12.5 17
SINUS 0023 5.5 7.5 - - - - - -
SINUS 0025 - - 11 15 15 20 15 20
SINUS 0030 - - 15 20 18.5 25 18.5 25
SINUS 0033 7.5 10 - - - - - -
SINUS 0034 - - 18.5 25 22 30 22 30
SINUS 0036 - - 22 30 25 35 28 38
SINUS 0037 11 15 - - - - - -

S15 SINUS 0040 12.5 17 22 30 25 35 30 40
SINUS 0049 15 20 25 35 30 40 37 50

S20

SINUS 0060 18.5 25 30 40 37 50 45 60
SINUS 0067 20 27 32 45 40 55 50 70
SINUS 0074 22 30 37 50 45 60 55 75
SINUS 0086 25 35 45 60 55 75 65 90

S30

SINUS 0113 30 40 55 75 65 88 75 100
SINUS 0129 37 50 65 90 75 100 85 115
SINUS 0150 45 60 75 100 90 125 90 125
SINUS 0162 55 75 90 125 110 150 110 150
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S41

SINUS 0180 60 85 110 150 120 165 132 180
SINUS 0202 65 90 132 180 150 200 160 220
SINUS 0217 75 100 150 200 160 220 185 250
SINUS 0260 90 125 160 220 200 270 200 270

S51 
SINUS 0313 110 150 185 250 220 300 250 340
SINUS 0367 120 165 200 270 250 340 260 350
SINUS 0402 132 180 280 380 315 430 355 480

S60 SINUS 0457 160 220 280 380 330 450 375 510
SINUS 0524 185 250 315 430 375 510 400 550

S65 1)
SINUS 0598 - - 355 480 400 550 450 610
SINUS 0748 - - 400 550 500 680 560 760
SINUS 0831 - - 450 610 560 760 630 860

S75 1)
SINUS 0964 - - 560 770 710 970 800 1090
SINUS 1130 - - 710 970 800 1090 900 1230
SINUS 1296 - - 800 1090 900 1230 1000 1360

S90 1) SINUS 1800 - - 1000 1360 1170 1600 1200 1650
SINUS 2076 - - 1200 1650 1450 1970 1500 2000

Inverter  
supply voltage

200-240Vac; 
280-360Vdc.

380-500Vac; 
530-705Vdc.

Inom
Imax

Ipeak = 
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5.1.4.2. Technical Sheet for 5T and 6T Voltage Classes

Size Sinus Penta
Model 

Applicable Motor Power
Inom Imax Ipeak 

(3s)575Vac 660-690Vac
kW HP A kW HP A A A

S12 5T
S14 6T

SINUS 0003 3 4 3 4
SINUS 0004 4 5.5 4 5.5
SINUS 0006 4 5.5 5.5 7.5
SINUS 0012 5.5 7.5 7.5 10
SINUS 0018 7.5 10 9.2 12.5

S14

SINUS 0019 9.2 12.5 11 15
SINUS 0021 11 15 11 15
SINUS 0022 15 20 18.5 25
SINUS 0024 18.5 25 22 30
SINUS 0032 25 35 30 40

S22

SINUS 0042 30 40 30 40
SINUS 0051 37 50 45 60
SINUS 0062 45 60 55 75
SINUS 0069 45 60 55 75

S32

SINUS 0076 55 75 75 100
SINUS 0088 75 100 90 125
SINUS 0131 90 125 110 150
SINUS 0164 110 150 132 180

S42

SINUS 0181 160 220 200 270
SINUS 0201 160 220 220 300
SINUS 0218 200 270 250 340
SINUS 0259 220 300 315 430

S52

SINUS 0290 250 340 355 480
SINUS 0314 280 380 375 510
SINUS 0368 315 430 400 550
SINUS 0401 355 480 500 680

S65 1)

SINUS 0457 400 550 500 680
SINUS 0524 450 610 560 770
SINUS 0598 560 770 630 860
SINUS 0748 630 860 800 1090

S70 1) SINUS 0831 710 970 900 1230

S75 1) SINUS 0964 900 1230 1000 1360
SINUS 1130 1000 1360 1100 1500

S80 1) SINUS 1296 1150 1570 1380 1880

S90 1) SINUS 1800 1460 1990 1750 2380
SINUS 2076 1750 2400 2100 2860

Inverter supply voltage 500-600Vac; 
705-845Vdc

600-690Vac; 
845-970Vdc

Inom
Imax
Ipeak = 
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5.2. Carrier Frequency Setting 

C002

A094

A094

CAUTION C002
C002

C002 C002

5.2.1. IP20 and IP00 Models – Class 2T-4T

Size Sinus Penta Model 

Maximum Recommended Carrier Frequency 
(kHz)

(parameters C001 and C002) based on the 
output current

Carrier 
(kHz)

Inom 0.85*
Inom

0.70*
Inom

0.55*
Inom Def. Max.

S05 4T

0005
0007
0009
0011
0014

S05 2T

0007
0008
0010
0013
0015
0016
0020

S12 4T

0016
0017
0020
0025
0030
0034
0036

S12 2T
0023
0033
0037

S15 2T/4T 0040
0049
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Size Sinus Penta
Model 

Maximum Recommended Carrier 
Frequency (kHz)

(parameters C001 and C002) based on the 
output current

Carrier 
(kHz)

Inom 0.85*
Inom

0.70*
Inom

0.55*
Inom Def. Max.

S20 2T/4T

0060
0067
0074
0086

S30 2T/4T

0113
0129
0150
0162

S41 2T/4T

0180
0202
0217
0260

S51 2T/4T
0313
0367
0402

S60 2T/4T
0457
0524

S65 4T
0598
0748
0831

S75 4T
0964
1130
1296

S90 4T 1800
2076
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5.2.2. IP20 and IP00 Models – Class 5T-6T

Size Sinus Penta Model

Maximum Recommended Carrier Frequency 
(kHz)

(parameters C001 and C002) based on the 
output current

Carrier 
(kHz)

Inom 0.85*
Inom

0.70*
Inom

0.55*
Inom Def. Max.

S12 5T

0003
0004
0006
0012
0018

S14 6T

0003
0004
0006
0012
0018

S14 5T/6T

0019
0021
0022
0024
0032

S22 5T/6T
0042
0051
0062
0069

S32 5T/6T
0076
0088
0131
0164

S42 5T/6T

0181
0201
0218
0259

S52 5T/6T

0290
0314
0368
0401

S65 5T/6T

0457
0524
0598
0748

S70 5T/6T 0831

S75 5T/6T 0964
1130

S80 5T/6T 1296

S90 5T/6T 1800
2072
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5.2.3. IP54 Models – Class 2T-4T

Size Sinus Penta
Model  

Maximum Recommended Carrier Frequency
(kHz)

(parameters C001 and C002) based on the 
output current

Carrier 
(kHz)

Inom 0.85*
Inom

0.70*
Inom

0.55*
Inom Def. Max.

S05 4T

0005
0007
0009
0011
0014

S05 2T

0007
0008
0010
0013
0015
0016
0020

S12 4T 

0016
0017
0020
0025
0030
0034
0036

S12 2T
0023
0033
0037

S15 2T/4T 0040
0049

S20 2T/4T

0060
0067
0074
0086

S30 2T/4T

0113
0129
0150
0162



INSTALLATION GUIDE SINUS PENTA

177/

5.2.4. IP54 Models – Class 5T-6T

Size Sinus Penta
Model 

Maximum Recommended Carrier Frequency 
(kHz)

(parameters C001 and C002) based on the 
output current

Carrier 
(kHz)

Inom 0.85*
Inom

0.70*
Inom

0.55*
Inom Def. Max.

S12 5T

0003
0004
0006
0012
0018

S14 6T

0003
0004
0006
0012
0018

S14 5T/6T

0019
0021
0022
0024
0032

S22 5T/6T
0042
0051
0062
0069

S32 5T/6T
0076
0088
0131
0164
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5.3. Operating Temperatures Based On Application Category

NOTE 

Size Sinus Penta
Model 

APPLICATION   -   CLASS 2T-4T
LIGHT STANDARD HEAVY STRONG

S05

0005
0007
0009
0011
0014
0015
0016
0020

S12

0016
0017
0020
0023
0025
0030
0033
0034
0036
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162
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Size Sinus Penta
Model 

APPLICATION   -   CLASS 2T-4T
LIGHT STANDARD HEAVY STRONG

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524

S65
0598
0748
0831

S75
0964
1130
1296

S90 1800
2076
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Size Sinus Penta
Model

APPLICATION CLASS 5T-6T
LIGHT STANDARD HEAVY STRONG

S12 5T

0003
0004
0006
0012
0018

S14 6T

0003
0004
0006
0012
0018

S14

0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401

S65

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076
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6. ACCESSORIES

6.1. Resistive Braking
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6.1.1. Braking Resistors

NOTE 

DANGER

CAUTION

CAUTION

6.1.1.1. Applications with DUTY CYCLE 10% - Class 2T

Size Model 

BRAKING RESISTORS
Min. 

Applicable 
Resistor ( )

Type Degree of 
Protection

Type of 
Connection 

Value
( ) 

Wire cross-
section

mm2 (AWG)

S05

0007
0008
0010
0013
0015
0016
0020

S12
0023
0033
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162



INSTALLATION GUIDE SINUS PENTA

183/

CAUTION

6.1.1.2. Applications with DUTY CYCLE 20% - Class 2T

Size Model 

BRAKING RESISTORS
Min. 

Applicable 
Resistor 

( )
Type Degree of 

Protection
Type of 

Connection 
Value

( ) 
Wire cross-

section
mm2 (AWG)

S05

0007
0008
0010
0013
0015
0016
0020

S12
0023
0033
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

CAUTION
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6.1.1.3. Applications with DUTY CYCLE 50% - Class 2T

Size Model 
BRAKING RESISTORS

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S05

0007
0008
0010
0013
0015
0016
0020

S12
0023
0033
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

CAUTION
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6.1.1.4. Applications with DUTY CYCLE 10% - Class 4T

Size Model 

BRAKING RESISTORS

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S05 

0005
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

CAUTION
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6.1.1.5. Applications with DUTY CYCLE 20% - Class 4T

Size Model 

BRAKING RESISTORS

Min. Applicable 
Resistor ( ) Type Degree of 

Protection
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S05

0005
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

CAUTION
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6.1.1.6. Applications with DUTY CYCLE 50% - Class 4T

Size Model 

BRAKING RESISTORS

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S05

0005
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162

CAUTION
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6.1.1.7. Applications with DUTY CYCLE 10% - Class 5T

Size Model 

BRAKING RESISTOR

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

CAUTION
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6.1.1.8. Applications with DUTY CYCLE 20% - Class 5T

Size Model 

BRAKING RESISTOR

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

CAUTION
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6.1.1.9. Applications with DUTY CYCLE 50% - Class 5T

Size Model 

BRAKING RESISTOR

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

CAUTION
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6.1.1.10. Applications with DUTY CYCLE 10% - Class 6T

Size Model 

BRAKING RESISTOR

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

CAUTION
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6.1.1.11. Applications with DUTY CYCLE 20% - Class 6T

Size Model 

BRAKING RESISTOR

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

CAUTION
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6.1.1.12. Applications with DUTY CYCLE 50% - Class 6T

Size Model 

BRAKING RESISTOR

Min. Applicable 
Resistor ( ) Type Degree of 

Protection 
Type of 

Connection
Value

( ) 
Wire cross-

section
mm2 (AWG)

S14

0003
0004
0006
0012
0018
0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

CAUTION
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6.2. Braking Unit (BU200) for S60  

6.2.1. Delivery Check
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6.2.1.1. Nameplate for BU200

Figure 74: Nameplate for BU200
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6.2.2. Operation

6.2.2.1. Configuration Jumpers

NOTE 

NOTE 

Figure 75: Positions of BU200 configuration jumpers
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DANGER

CAUTION Never

6.2.2.2. Adjusting Trimmers

CAUTION

Figure 76: Positions of BU200 adjusting trimmers
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6.2.2.3. Indicator LEDs

OK LED

B LED  

TMAX LED 

Figure 77: Position of the Indicator LEDs

6.2.3. Ratings

SIZE
Max. 

Braking 
Current (A)

Average 
Braking 

Current (A)

INVERTER SUPPLY VOLTAGE and JUMPER POSITIONS

MIN. BRAKING RESISTOR ( ) 

BU200
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6.2.4. Installing the Braking Unit

6.2.4.1. Environmental Requirements for the Braking Unit Installation, Storage and Transport 

CAUTION

6.2.4.2. Cooling System and Dissipated Power

CAUTION
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6.2.4.3. Mounting 

-
-

-

Figure 78: Dimensions and fixing points of BU200
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6.2.4.4. Lay-Out of Power Terminals and Signal Terminals

Terminal N. Type of 
terminal

Cable cross-section 
(mm2) Connection 

Terminal block M1:

N. Name Description Notes Features Cable cross-
section (mm2)

Figure 79: Terminals in BU200
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6.2.4.5. Wiring

Figure 80: Connecting one BU200 to the inverter

NOTE 

B
+

+
B – –

NOTE 

CAUTION
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6.2.4.6. Master – Slave Connection

Figure 81: Master – Slave multiple connection

NOTE 

NOTE 

CAUTION
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6.2.5. Braking Resistors for BU200 2T

NOTE 

CAUTION

DANGER

CAUTION

CAUTION

6.2.5.1. Applications with DUTY CYCLE 10% - Class 2T

Size 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

connection
Value

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524
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6.2.5.2. Applications with DUTY CYCLE 20% - Class 2T

Size 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

connection
Value

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524

6.2.5.3. Applications with DUTY CYCLE 50% - Class 2T

Size 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

connection
Value

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524
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6.2.6. Braking Resistors for BU200 4T

NOTE 

CAUTION

DANGER

CAUTION

CAUTION

6.2.6.1. Applications with DUTY CYCLE 10% - Class 4T

Size 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524



INSTALLATION GUIDE SINUS PENTA

207/

6.2.6.2. Applications with DUTY CYCLE 20% - Class 4T

Size 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524

6.2.6.3. Applications with DUTY CYCLE 50% - Class 4T

Size 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S41

0180
0202
0217
0260

S51
0313
0367
0402

S60 0457
0524
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6.3. Braking Units for S41–S51 (BU700 2T-4T) and S42–S52 (BU600 5T-6T) 

6.3.1. Delivery Check

6.3.1.1. Nameplate for BU600

Figure 82: Nameplate for BU600 
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6.3.2. Operating Mode

Figure 83 BRAKE connector supplied with the Sinus Penta

Figure 84: Cable connecting the Sinus Penta to braking unit BU600
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Figure 85: Diagnostic LEDs

+24V, –24V:  “

DSP RUN [*]:

BRAKE ON:

TYPE OF FAULT [*]:

BRAKE FAULT:

OTBR FAULT:

OTBU FAULT:

[*] NOTE 
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6.3.3. Specifications

MODEL
Max. Braking 

Current  
(A)

Average 
Braking 
Current 

(A)
Penta Supply Voltage

Min. Braking 
Resistor

( ) 

Power 
Dissipated 
(at Average 

Braking  
Current) 

(W)
BU700 2T-4T
BU700 2T-4T
BU600 5T-6T
BU600 5T-6T

6.3.4. Installing the Braking Unit

6.3.4.1. Environmental Requirements for the Braking Unit Installation, Storage and Transport 

CAUTION
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6.3.4.2. Mounting the Braking Unit 

Figure 86: Dimensions and fixing points of BU600/BU700
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6.3.4.3. Lay-Out of Power Terminals and Signal Terminals

Power connections

Terminal Type
Tightening 

Torque 
(Nm)

Connection Bar Cross-
section

mm2 (AWG or kcmils)
NOTES

+ 

Figure 87: Power terminals
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Signal connections

N. Name Description I/O Features NOTES

Cable Cross-
section Fitting 
the Terminal

mm2

(AWG/kcmils)

Tightening 
Torque
(Nm)

1 BRAKE

2 0V

3 BRERR 

4 BU

5 SLAVE 

6 0V

7 CANL 
8 CANH 

N. Name Description I/O Features NOTES

Cable Cross-
section Fitting 
the Terminal

mm2

(AWG/kcmils)

Tightening 
Torque
(Nm)

1 24VE

2 RESET 

3 24VE

4 PTR 
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N. Name Description I/O Features NOTES
Cable Cross-

section Fitting the 
Terminal 

mm2 (AWG/kcmils)

Tightening 
Torque 

(Nm)
1 RL1-NC
2 RL1-C
3 RL1-NO

N. Name Description I/O Features NOTES
Cable Cross-

section Fitting the 
Terminal 

mm2 (AWG/kcmils)

Tightening 
Torque 

(Nm)
1 RL2-NC
2 RL2-C
3 RL2-NO

Figure 88: Signal terminals

NOTE [*]
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6.3.4.4. Wiring Diagram

Figure 89: Wiring diagram for S41-S51/S42-S52 with braking unit BU600/700
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6.3.5. Braking Resistors for BU700 2T-4T

NOTE 

DANGER

CAUTION

CAUTION

6.3.5.1. Applications with DUTY CYCLE 10% - Class 2T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S41

0180
0202
0217
0260

S51
0313
0367
0402

6.3.5.2. Applications with DUTY CYCLE 20% - Class 2T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S41

0180
0202
0217
0260

S51
0313
0367
0402
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6.3.5.3. Applications with DUTY CYCLE 50% - Class 2T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section 

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S41

0180
0202
0217
0260

S51
0313
0367
0402

CAUTION

6.3.5.4. Applications with DUTY CYCLE 10% - Class 4T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S41

0180
0202
0217
0260

S51
0313
0367
0402
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6.3.5.5. Applications with DUTY CYCLE 20% - Class 4T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty

Recomm
ended 

Value ( )
Power
(kW)

Degree of 
Protection

S41

0180
0202
0217
0260

S51
0313
0367
0402

6.3.5.6. Applications with DUTY CYCLE 50% - Class 4T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty

Recomm
ended 

Value ( )
Power
(kW)

Degree of 
Protection 

S41

0180
0202
0217
0260

S51
0313
0367
0402

CAUTION
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6.3.6. Braking Resistors for BU600 5T-6T

NOTE 

DANGER

CAUTION

CAUTION

6.3.6.1. Applications with DUTY CYCLE 10% - Class 5T

SIZE Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401

6.3.6.2. Applications with DUTY CYCLE 20% - Class 5T

SIZE Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401
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6.3.6.3. Applications with DUTY CYCLE 50% - Class 5T

SIZE Model

Braking 
Unit

Braking Resistors

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401

CAUTION

6.3.6.4. Applications with DUTY CYCLE 10% - Class 6T

SIZE Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401
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6.3.6.5. Applications with DUTY CYCLE 20% - Class 6T

SIZE Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty

Recomm
ended 

Value ( )
Power
(kW)

Degree of 
Protection 

S42

0181
0201
0218
0259

S52
0290
0314
0368
0401

6.3.6.6. Applications with DUTY CYCLE 50% - Class 6T

SIZE Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty

Recomm
ended 

Value ( )
Power
(kW)

Degree of 
Protection 

S42

0181
0201
0218
0259

S52

0290
0314
0368
0401

CAUTION
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6.4. Braking Unit BU1440 for Modular Inverters  

6.4.1. Delivery Check

6.4.1.1. Nameplate for BU1440

Figure 90: Nameplate for BU1440  
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6.4.2. Operation

6.4.3. Ratings

SIZE Max. braking 
current (A)

Average 
braking 

current (A)
Inverter supply voltage

Min. braking 
resistor 

( ) 

Dissipated 
power

(at average 
braking 
current) 

(W)
BU1440-4T
BU1440-5T
BU1440-6T

6.4.4. Installing the Braking Unit

6.4.4.1. Environmental Requirements for the Braking Unit Installation, Storage and Transport 

CAUTION
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6.4.4.2. Mounting the Braking Unit

Figure 91: Dimensions and fixing points of BU1440
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6.4.4.3. Wiring Diagram

Power connections

Figure 92: External power connections for modular inverters S65-S70 provided with braking unit 
BU1440

NOTE 
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Figure 93: External power connections for modular inverters S75-S80 provided with braking unit 
BU1440

NOTE 
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Signal connections

CAUTION

-

-

Signal Type of wiring Wire 
marking Component Board Connector Component Board Connector

24V-GB

CAUTION

Figure 94: ES841 Unit gate board for the braking unit
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NOTE [*]

Figure 95 Connection points on ES842 for the braking unit optical fibres
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Figure 96: Internal wiring of inverters S65-S70 provided with a braking unit
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6.4.5. Braking Resistors for BU1440 4T

NOTE 

DANGER

CAUTION

CAUTION

CAUTION

6.4.5.1. Applications with DUTY CYCLE 10% - Class 4T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S65
0598
0748
0831

S75
0964
1130
1296

S90 1800
2076
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6.4.5.2. Applications with DUTY CYCLE 20% - Class 4T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S65
0598
0748
0831

S75
0964
1130
1296

S90 1800
2076

6.4.5.3. Applications with DUTY CYCLE 50% - Class 4T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S65
0598
0748
0831

S75
0964
1130
1296

S90 1800
2076
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6.4.6. Braking Resistors for BU1440 5T-6T

NOTE 

DANGER

CAUTION

CAUTION

6.4.6.1. Applications with DUTY CYCLE 10% - Class 5T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S65

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076
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6.4.6.2. Applications with DUTY CYCLE 20% - Class 5T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used 
Type of 

Connection
Value 

( ) 

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection 

S65

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076

6.4.6.3. Applications with DUTY CYCLE 50% - Class 5T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used Type of 
Connection

Value
( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Q.ty Recommended 

Value ( )
Power
(kW)

Degree of 
Protection

S65

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076
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CAUTION

6.4.6.4. Applications with DUTY CYCLE 10% - Class 6T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Recommended 

Value ( )
Power 
(kW)

Degree of 
Protection

S65

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076

6.4.6.5. Applications with DUTY CYCLE 20% - Class 6T

SIZE 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Recommended 

Value ( )
Power 
(kW)

Degree of 
Protection 

S65

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076
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6.4.6.6. Applications with DUTY CYCLE 50% - Class 6T

Size 
Sinus 
Penta 
Model

Braking 
Unit

Braking Resistor

Resistors to be used
Type of 

Connection
Value 

( )

Wire Cross-
section

mm2 (AWG 
or kcmils)Q.ty Recommended 

Value ( )
Power 
(kW)

Degree of 
Protection 

S65

0457
0524
0598
0748

S70 0831

S75 0964
1130

S80 1296

S90 1800
2076

CAUTION
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6.4.7. Available Braking Resistors

C211 C212

C211

C212

DANGER

CAUTION
C211 C212

CAUTION

6.4.7.1. 350W Models (IP55)

Figure 97: Overall dimensions, resistor 56-100 /350W
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(*) C211

C212

6.4.7.2. 1300W Models (IP33)

Figure 98: Overall dimensions and ratings for braking resistor 75 /1300W

Type L (mm) D (mm) Weight 
(g)

Mean power to 
be dissipated 

(W)

Max. duration of 
continuous operation for 

380-500Vac (s)*

(*) C211

C212

Type Weight (g)
Average Power to be 

Dissipated
(W)

Max. Duration of Continuous 
Operation for 200-240Vac (s)*
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6.4.7.3. IP55 Models from 1100W to 2200W

Figure 99: Overall dimensions and mechanical features for braking resistors from 1100W to 2200W
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RESISTOR A
(mm)

B
(mm)

L 
(mm)

I 
(mm)

P
(mm)

Weight
(g) 

Average 
power that 

can be 
dissipated 

(W) 

Max. duration of continuous operation 
(s) (*)

at 200-
240Vac

at 380-
500Vac

at 500-
575Vac

at 660-
690Vac

RE3083150

RE3083200

RE3083500

RE3084180

RE3084250

RE3093100

RE3093390

RE3093500

RE3094180

RE3094250

RE3103250

RE3104120

RE3104250

RE3113150

RE3113500

RE3113750

RE3114100

RE3114150

RE3114180

RE3114250

(*) C211

C212
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6.4.7.4. IP20 Models from 4kW-8kW-12kW

Figure 100: Overall dimensions for braking resistors 4kW, 8kW, 12kW
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RESISTOR A
(mm)

B
(mm)

L 
(mm)

I 
(mm)

P  
(mm)

Weight
(g) 

Average 
power that 

can be 
dissipated 

(W) 

Max. duration of continuous operation 
(s)  
(*)

at 200-
240Vac

at
380-

500Vac
at 500-
575Vac

at 660-
690Vac

RE3482500

RE3483150

RE3483200

RE3483250

RE3483390

RE3483500

RE3483600

RE3483820

RE3484100

RE3484120

RE3484150

RE3484180

RE3484250

RE3762330

RE3762500

RE3763100

RE3763450

RE3763820

RE3764120

RE4022330

RE4022660

RE4023100

RE4023450

(*) C211

C212

CAUTION
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6.4.7.5. IP23 Boxes from 4kW to 64kW

Figure 101: Overall dimensions of IP23 Box resistors

Figure 102: Position of electrical connections in box resistors

NOTE 

CAUTION
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RESISTOR P
(mm)

P1 
(mm)

P2 
(mm)

L
(mm)

H
(mm)

Weight
(kg)

Av
er

ag
e 

po
w

er
  (

W
) 

th
at

 c
an

 b
e 

di
ss

ip
at

ed Max. duration of continuous operation (s) (*)

at
200-240Vac

at
380-500Vac

at
500-575Vac

at
660-690Vac

RE3503300

RE3503450

RE3503500

RE3503600

RE3503820

RE3504100

RE3504120

RE3504150

RE3504180

RE3783150

RE3783180

RE3783220

RE3783300

RE3783450

RE3783500

RE3783600

RE3783820

RE4053100

RE4053120

RE4053150

RE4053180

RE4053200

RE4053220

RE4053300

RE4053450

RE4053600
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RESISTOR P
(mm)

P1 
(mm)

P2 
(mm)

L 
(mm)

H
(mm)

Weight
(kg)

Av
er

ag
e 

po
w

er
  (

W
) 

th
at

 c
an

 b
e 

di
ss

ip
at

ed

Max. duration of continuous operation (s) (*)

at
200-240Vac

at
380-500Vac

at
500-575Vac

at
660-690Vac

RE4162360

RE4162500

RE4162660

RE4162820

RE4163100

RE4163120

RE4163150

RE4163180

RE4163200

RE4163220

RE4163300

RE4163450

RE4292300

RE4292500

RE4292660

RE4292820

RE4293100

RE4293150

RE4293180

RE4293220

RE4293300
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RESISTOR P
(mm)

P1 
(mm)

P2 
(mm)

L 
(mm)

H
(mm)

Weight 
(kg)

Av
er

ag
e 

po
w

er
 (W

) 
th

at
 c

an
 b

e 
di

ss
ip

at
ed Max. duration of continuous operation (s) (*)

at
200-240Vac

at
380-500Vac

at
500-575Vac

at
660-690Vac

RE4362180

not 
applicable

RE4362240

RE4362280

RE4362300

RE4362360

RE4362420

RE4362500
12

RE4362600
14

RE4362660
15

RE4363100

RE4363150

RE4363180

RE4461450

RE4461600

RE4461800

RE4462120

RE4462140

RE4462160

RE4462210

RE4462240

RE4462280

RE4462300

RE4462360

RE4462420

RE4462500
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RESISTOR P
(mm)

P1 
(mm)

P2 
(mm)

L 
(mm)

H
(mm)

Weight 
(kg)

Av
er

ag
e 

po
w

er
 (W

)  
th

at
 c

an
 b

e 
di

ss
ip

at
ed Max. duration of continuous operation (s) (*)

at
200-240Vac

at
380-500Vac

at
500-575Vac

at
660-690Vac

RE4462600

RE4462660

RE4463100

RE4463120

RE4463150

RE4561300

RE4561450

RE4561600

RE4561800

RE4562120

RE4562140

RE4562160

RE4562180

RE4562210

RE4562240

RE4562280

RE4562300

RE4562360

RE4562420

RE4552500

RE4562600

RE4562660

RE4562820

RE4563100

(*) C211

C212
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6.5. Keypad Remoting Kits

6.5.1. Remoting the Keypad on the Cabinet

-
-
-
-

6.5.2. Remoting a Keypad Controlling Multiple Inverters

NOTE 

NOTE 

6.5.2.1. Kit Component Parts



INSTALLATION GUIDE SINUS PENTA

249/

6.5.2.2. Operating Conditions

6.5.2.3. Connecting the Keypad

PIN FUNCTION

do not connect

NOTE 

PIN FUNCTION
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Figure 103: Wiring diagram of the keypad remoting kit controlling multiple inverters

6.5.2.4. The Communications Protocol

Setting values to the inverter

Setting values to the keypad

CAUTION
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6.5.2.5. Connection 

Disconnect the keypad installed on the inverter (if any)

Connect the cable to the interface converter and the keypad

Check that communication is correct

Segregate the keypad power supply using the power supply unit
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6.6. Inductors

6.6.1. Input Inductors

Figure 104: Wiring diagram for optional inductors 

Harmonic currents
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Solving the problem

CAUTION

CAUTION

CAUTION

Harmonic currents in the inverter power supply
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80%

70%

60%

50%

40%

30%

20%

10%

5th 7th 11th 13th 17th 19th 23rd 25th

Figure 105 Amplitude of harmonic currents (approximate values)

CAUTION

CAUTION
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6.6.2. Output Inductors (DU/DT Filters)  

CAUTION

CAUTION

NOTE 

Figure 106: Output inductor wiring 



SINUS PENTA INSTALLATION GUIDE

256/

6.6.3. Applying the Inductor to the Inverter

NOTE 

6.6.3.1. Class 2T – AC and DC Inductors  

SIZE
Sinus 
Penta  

MODEL
INPUT AC 3-PHASE 

INDUCTOR DC INDUCTOR OUTPUT AC 
INDUCTOR

MAX. 
OUTPUT 

FREQ. (Hz)

S05

S12

S15

S20

S30

S41

S51

S60

CAUTION (*)
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6.6.3.2. Class 4T – AC and DC Inductors 

SIZE 
Sinus 
Penta 

MODEL 
INPUT AC 3-PHASE 

INDUCTOR DC INDUCTOR OUTPUT AC INDUCTOR
MAX. 

OUTPUT 
FREQ. (Hz)

S05

S12

S15

S20

S30

S41

S51

S60

S65

S75

S90

CAUTION (*)
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6.6.3.3. Class 5T-6T – AC and DC Inductors 

SIZE 
Sinus 
Penta 

MODEL
INPUT AC 3-

PHASE INDUCTOR DC INDUCTOR OUTPUT AC INDUCTOR MAX. OUTPUT 
FREQ. (Hz)

S12 5T
S14 6T

S14

S22

S32

S42

S52

S65

S70

S75

S80

S90
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CAUTION (*)
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6.6.4. Inductance Ratings

6.6.4.1. Class 2T-4T – AC 3-Phase Inductors 

INDUCTOR 
MODEL TYPE

INDUCTANCE 
RATINGS DIMENSIONS HOLE WGT LOSSES

6.6.4.2. Class 5T-6T – AC 3-Phase Inductors

INDUCTOR 
MODEL INPUT/OUTPUT

INDUCTANCE 
RATINGS DIMENSIONS HOLE WGT LOSSES
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Figure 107: Mechanical features of a 3-phase inductor 
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6.6.4.3. Class 2T-4T – DC Inductors 

INDUCTOR
MODEL USE

INDUCTANCE 
RATINGS DIMENSIONS HOLEWEIGHT LOSSES

6.6.4.4. Class 5T-6T – DC Inductors 

INDUCTOR
MODEL USE

INDUCTANCE 
RATINGS DIMENSIONS HOLE WEIGHTLOSSES
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Figure 108: Mechanical features of a DC inductor 
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6.6.4.5. Class 2T, 4T, 5T, 6T – 3-Phase DU/DT Inductors 

INDUCTOR 
MODEL USE

INDUCTANCE 
RATINGS DIMENSIONS HOLE WGT LOSSES

L

H

P

E

L

H

G P

P000979-B

E

M M

G M M

DETAIL K
SCALE 1:2

DETAIL J
SCALE 1:2

Figure 109: Mechanical features of the 3-phase du/dt inductors
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6.6.5. Class 2T – 3-Phase AC Inductors in IP54 Cabinet

SIZE Sinus Penta
MODEL

INDUCTOR 
MODEL USE

MECHANICAL 
DIMENSIONS

Figure 110
WEIGHT LOSSES

S05

0007
0008
0010
0015
0016
0020

S12
0023
0033
0037

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162
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6.6.6. Class 4T – 3-Phase AC Inductors in IP54 Cabinet

SIZE Sinus Penta
MODEL

INDUCTOR 
MODEL USE

MECHANICAL 
DIMENSIONS WEIGHT LOSSES

S05

0005
0007
0009
0011
0014

S12

0016
0017
0020
0025
0030
0034
0036

S15 0040
0049

S20

0060
0067
0074
0086

S30

0113
0129
0150
0162
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6.6.7. Class 5T-6T – 3-Phase AC Inductors In IP54 Cabinet

SIZE Sinus Penta
MODEL

INDUCTOR 
MODEL USE

MECHANICAL 
DIMENSIONS WEIGHT LOSSES

S12 5T
S14 6T

0003
0004
0006
0012
0018

S14

0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164

SIZE Sinus Penta
MODEL

INDUCTOR 
MODEL USE

MECHANICAL 
DIMENSIONS WEIGHT LOSSES

S12 5T
S14 6T

0003
0004
0006
0012
0018

S14

0019
0021
0022
0024
0032

S22

0042
0051
0062
0069

S32

0076
0088
0131
0164
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Figure 110: Mechanical features of a 3-phase inductor for Class 2T-4T in IP54 cabinet



INSTALLATION GUIDE SINUS PENTA

269/

6.6.8. Output Single-Phase Inductors for Modular Inverters S75, S80, S90

6.6.8.1. AC single-phase Inductors – Class 4T-5T-6T

INDUCTOR 
MODEL USE

INDUCTOR 
RATINGS DIMENSIONS HOLEWEIGHT LOSSES

H
P1 G

P000980-B

E

Material: Cu
Thickness: 6

DETAIL A
SCALE 1 : 3

M
L P

Figure 111: Mechanical features of a single-phase output inductor 
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6.6.9. Sinusoidal Filters

a) The sinusoidal filter reduces the voltage peak in the motor terminals

b) The sinusoidal filter reduces the motor losses
c) The sinusoidal filter reduces the motor noise

d) The sinusoidal filter reduces the probability of EMC disturbance

e) The sinusoidal filter allows controlling transformers: 

f) voltage generator at constant voltage and constant 
frequency.

Figure 112: Sinusoidal filter
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6.7. ES836/2 Encoder Board (Slot A)

Figure 113: Encoder board (ES836/2) 

6.7.1. Identification Data

Description Part 
Number

COMPATIBLE ENCODERS
POWER 
SUPPLY OUTPUT

6.7.2. Environmental Requirements
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6.7.3. Electrical Specifications

Decisive voltage class A according to IEC 61800-5-1.

Electrical Specifications
Ratings

Min. Type Max. Unit

ISOLATION:
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6.7.4. Installing ES836/2 Encoder Board on the Inverter (Slot A)

DANGER

CAUTION

NOTE 

Figure 114: Position of slot A for the installation of the encoder board

Figure 115: Encoder board fastened to its slot
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6.7.5. Terminals in Encoder Board

Terminal board, pitch 3.81 mm in two separate extractable sections (6-pole and 3-pole sections)
Terminal Signal Type and Features

CHA

CHB

CHZ

6.7.6. Configuration DIP-switches

Figure 116: Positions of DIP-switches and their factory-setting
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Switch
(factory-
setting)

OFF - open ON - closed

CAUTION

NOTE 

6.7.7. Jumper Selecting the Type of Encoder Supply
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6.7.8. Adjusting Trimmer

NOTE 

CAUTION

CAUTION

CAUTION

6.7.9. Encoder Wiring and Configuration

CAUTION

NOTE 

NOTE 

NOTE 

NOTE 
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Figure 117: LINE DRIVER or PUSH-PULL encoder with complementary outputs

CAUTION
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Figure 118: PUSH-PULL encoder with single-ended outputs

CAUTION . 

NOTE 
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Figure 119: PNP or NPN encoder with single-ended outputs and load resistors with external wiring

NOTE 
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Figure 120: PNP or NPN encoder with single-ended outputs and internal load resistors

NOTE 

NOTE 
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6.7.10. Wiring the Encoder Cable

Figure 121: Wiring the encoder cable
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6.8. ES913 Line Driver Encoder Board (Slot A)  

Figure 122: ES913 Encoder board

6.8.1. Identification Data

Description Part Number COMPATIBLE ENCODERS
POWER SUPPLY OUTPUT

6.8.2. Environmental Requirements
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6.8.3. Electrical Specifications

Decisive voltage class A according to IEC 61800-5-1 

Electrical Specifications 
Value

Min. Typ. Max. Unit

ISOLATION:
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6.8.4. Installing the Line Driver Board on the Inverter (Slot A) 

DANGER

CAUTION

NOTE 

Figure 123: Position of slot A for the installation of the encoder board

Figure 124: Encoder board fastened to its slot
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6.8.5. Terminals in the Line Driver Encoder Board 

Terminal board, pitch 3.81mm in two separate extractable sections (6-pole and 3-pole sections)
Terminal Signal Type and Features

CHA

CHB

CHZ

6.8.6. Configuration DIP-switches

Figure 125: Position of the configuration DIP-switches
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SW1.1 SW1.2

SW1.3 SW1.4

SW1.5 SW1.6

SW2.1

SW2.2

SW2.3

SW2.4

SW2.5

SW2.6

CAUTION

6.8.7. Encoder Supply Selection Jumper 

Jumper J1 Jumper J2 Encoder Supply Voltage
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Figure 126: Location of the jumpers selecting the encoder supply voltage

6.8.8. Adjusting Trimmer

NOTE 

CAUTION

CAUTION

CAUTION



SINUS PENTA INSTALLATION GUIDE

288/

6.9. ES822 Isolated Serial Board (Slot B)

Figure 127: ES822 board

6.9.1. Identification Data

Description Part Number

6.9.2. Environmental Requirements
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6.9.3. Electrical Features

WIRING:

PIN FUNCTION

PIN FUNCTION
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6.9.4. Installing ES822 Board on the Inverter (Slot B) 

DANGER

CAUTION

NOTE 

Figure 128: Position of the slot for the installation of the serial isolated board 
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6.9.5. Setting ES822 Board 

6.9.5.1. Jumper for RS232/RS485 Selection

Figure 129: Jumper setting RS232/RS485
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6.9.5.2. DIP-switch for RS485 Terminator 

Figure 130: Configuration of terminator DIP-switch for line RS485
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6.10. Optional Boards For Fieldbus (Slot B)

-
-
-
-
-
-
-
-

NOTE 

CAUTION
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6.10.1. Identification Data

Type of Fieldbus Part Number

NOTE 

6.10.2. Installing the Fieldbus Board on the Inverter (Slot B)

DANGER

CAUTION

NOTE 
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Figure 131: Location of the slot B inside the terminal board cover of the Sinus PENTA inverters

Figure 132: Checking contacts in the slot B
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Figure 133: Fastening the communications board to slot B
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6.10.3. Fieldbus PROFIBUS-DP® Board

Figure 134: PROFIBUS-DP® fieldbus communications board
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6.10.3.1. Profibus® Fieldbus Connector 

N. Name Description

6.10.3.2. Configuration of the Profibus-DP Communications Board

Fieldbus terminator on Termination of Fieldbus line cut out

ON ON
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Figure 135: Example of a Profibus network (the correct setting of the line terminators is highlighted)

Figure 136: Example of the rotary-switch position to set Profibus address “19”

NOTE 
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6.10.3.3. Connection to the Fieldbus

Allowable Baudrate Max. Length for Cable 
of Type A

-
-

-
-

NOTE 

NOTE 
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6.10.4. PROFIdrive® Fieldbus Board

6.10.5. DeviceNet® Fieldbus Board

-

-

-

-

-

-

-

Figure 137: DeviceNet® Fieldbus communications board
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6.10.5.1. DeviceNet® Fieldbus Terminals

N. Name Description

6.10.5.2. Board Configuration

Baudrate Setting of SW.1 & SW.2

MAC ID SW.3 (MSB) SW.4 SW.5 SW.6 SW.7 SW.8 (LSB)
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6.10.5.3. Connection to the Fieldbus

Figure 138: Outline of the topology of a DeviceNet trunk line

Baud Rate Max. length with 
FLAT cable

Max. length with 
THICK cable

Max. length with 
MID cable

Max. length with 
THIN cable
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NOTE 

NOTE 

NOTE 
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6.10.6. CANopen® Fieldbus Board

-

-

-

-

-

-

-

Figure 139: CANopen® fieldbus communications board
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6.10.6.1. CANopen® Fieldbus Connector

N. Name Description

CAUTION

6.10.6.2. Board Configuration

Figure 140: Example of the position of the rotary-switches for 125kbits/s and Device Address 29

NOTE 
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Rotary-switch setting Baudrate

6.10.6.3. Connection to the Fieldbus

Bus length [m]
Max. specific 

resistance of the 
cable [m /m]

Recommended 
cross-section for 
conductors [mm2]

Recommended 
terminator 

resistance [ ]
Max. baud rate

[Kbit/s]

Cross-section of the 
conductors [mm2]

Max. wiring length [m] based on the number of nodes

NOTE 
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6.10.7. Ethernet Board

-

-

-

-

-

-

-

Figure 141: Ethernet Fieldbus Communications Board
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6.10.7.1. Ethernet Connector

6.10.7.2. Connection to the Network

NOTE 

Figure 142: Cable of Cat. 5 for Ethernet and standard colour arrangement in the connector

N. Name Description
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Pin and wire colour (first part of the 
connector)

Pin and wire colour (last part of the 
connector)

NOTE 

NOTE 

NOTE 

NOTE 
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6.10.7.3. Board Configuration

NOTE 
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Point-to-point connection to the computer

Figure 143: Setting a computer for a point-to-point connection to the inverter



INSTALLATION GUIDE SINUS PENTA

313/

Figure 144: Setting the DIP-switches to set the IP address 192.168.0.2.

ping 192.168.0.2

Connection with a computer through a LAN without any DHCP server

-
-
-
-

-

arp –s 10.0.254.177 00-30-11-02-2A-02
ping 10.0.254.177

- arp –d 10.0.254.177
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Figure 145: Example of the ping command to the IP address of the inverter interface board

Connection with a computer through a LAN equipped with a DHCP server

Figure 146: Anybus IP config utility

Query of the inverter data through the ModScan programme
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Figure 147: Setting ModScan for a Modbus/TCP connection

Figure 148: Display of the output variables of the inverter through the Modbus/TCP protocol
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NOTE 
M042

NOTE 

6.10.8. Status LEDs

Figure 149: Position of indicator LEDs on the board

6.10.8.1. LEDs for Fieldbus Interface CPU Diagnostics

N. & Name Function
Red 
1 Hz Red blinker
2 Hz Red blinker
4 Hz Red blinker
2 Hz Green blinker
1 Hz Green blinker
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6.10.8.2. LEDs for PROFIBUS-DP® Board Diagnostics

N. & Name Function

Green
Off

Red 
Off

1 Hz Red blinker

2 Hz Red blinker

4 Hz Flash blinker
Off

6.10.8.3. LEDs for DeviceNet® Board Diagnostics

N. & Name Function

Off
Green
Flashing green 

Red

Flashing red

Off
Green
Flashing green
Red
Flashing red
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6.10.8.4. LEDs for CANopen® Board Diagnostics

N. & Name Function

Off
One flash
Flashing
On

Off
One flash
Two flashes
Three flashes

On
Off 
On

6.10.8.5. LEDs for Ethernet Board Diagnostics

N. & Name Function
Off
On
Off
Green
Flashing green 
Flashing red
Red
Flashing red/green 
Off 
Green 
Flashing green
Flashing red
Red
Flashing red/green 
Flashing green –

6.10.9. Environmental Requirements Common to All Boards
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6.11. ES919 Communications Board (Slot B)

-

-

CAUTION

CAUTION

CAUTION

6.11.1. Identification Data

Description Part Number

6.11.2. Environmental Requirements Common to All Boards

6.11.3. Electrical Features Common to All Boards

CAUTION
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6.11.4. Installing ES919 Board on the Inverter (Slot B)

DANGER

CAUTION

NOTE 

NOTE 

Figure 150: Position of the slot for ES919 board
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6.11.5. ES919 Board for Metasys® N2

Figure 151: ES919 Board for Metasys® N2

6.11.5.1. Configuration 

Fieldbus Port Inverter Port

6.11.5.2. RS485 Connector
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6.11.5.3. LEDs on the ASP485 ProtoCessor Module 

BLUE ORANGE YELLOW RED

6.11.5.4. Baud Rate DIP-switches

B2 B3 B4 Baud Rate

6.11.5.5. Address DIP-Switches

A1-A8

LED COLOUR DESCRIPTION



INSTALLATION GUIDE SINUS PENTA

323/

6.11.6. ES919 Board for BACnet/Ethernet

BACnet - A Data Communication Protocol for Building Automation and Control Networks

ISO 16484-5

Figure 152: ES919 Board for BACnet/Ethernet

6.11.6.1. Ethernet Connector

N. Name Description
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6.11.6.2. LEDs on the FFP485 ProtoCessor Module 

LED COLOUR DESCRIPTION

Figure 153: BACnet LEDs 

6.11.6.3. Troubleshooting Tips

PWR 

PWR PWR 

LA LB 

GP105 

TX RX 
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6.11.6.4. Board Configuration

Figure 154: BACnet IP Configuration 
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6.11.7. ES919 Board for BACnet/RS485

Figure 155: ES919 Board for BACnet/RS485

CAUTION

6.11.7.1. RS485 Connector 
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6.11.7.2. Board Configuration

Figure 156: BACnet MSTP Configuration

2.

3.
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6.12. ES851 Datalogger Board (Slot B)

-

-
-
-
-

Figure 157: ES851 DataLogger Board
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6.12.1. Identification Data

Description Part Number

6.12.2. Installing ES851 Board on the Inverter (Slot B)

DANGER

CAUTION

NOTE 

Figure 158: Position of the slot for the installation of ES851 DataLogger board



SINUS PENTA INSTALLATION GUIDE

330/

Figure 159: ES851 DataLogger fitted into slot B
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6.12.3. Connectivity

CAUTION

Port Description Terminal Board Link 

NOTE 

NOTE 

NOTE 
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6.12.3.1. Wiring RS232 Serial Links

-

-

Baud rate:
Data format:
Start bit:
Parity: (1)
Stop bits:
Protocol:

Supported functions:

Device address:
Electric standard:
Waiting time between 
packets:
Timeout:
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6.12.3.2. Wiring RS485 Serial Link

-

-

Figure 160: Recommended wiring diagram for the connection of 2-wire MODBUS devices
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NOTE

NOTE 

Baud rate:

Data format:
Start bit:
Parity: (1)
Stop bits:
Protocol:

Supported functions:

Device address:
Electric standard:
Waiting time between 
packets:
Timeout:
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6.12.3.3. COM1 Configuration and Wiring

SW4 [default] Function

RS232 Modbus RTU Mode

DB9Connector 
Pin N. Name Description 
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RS485 Modbus RTU Mode

CAUTION

CAUTION

DB9
Connector 

Pin N.
Name Description 



INSTALLATION GUIDE SINUS PENTA

337/

6.12.3.4. COM2 Configuration and Wiring

SW2 [default] Function

DB9 
Connector 

Pin N.
Name Description 
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6.12.3.5. Types of Ethernet Connections

N. Name Description

- Through a LAN
- Through a router

- Through a direct point-to-point connection.

CAUTION

Connection through a LAN

CAUTION

NOTE 

Figure 161:  Cable of Cat. 5 for Ethernet and standard colour arrangement in the connector 
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Connection through a router

Point-to-point connection

NOTE 

NOTE

NOTE 
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6.12.3.6. Ethernet Port Wiring

CAUTION

Figure 162: Location of the Ethernet port

Figure 163: Wiring of the Ethernet cable 
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6.13. ES851-RTC Real Time Clock (Slot B) 

Figure 164: Real Time Clock ES851-RTC Board

NOTE 

6.13.1. Identification Data

Description Part Number
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6.13.2. Installing ES851-RTC Board on the Inverter (Slot B)

DANGER

CAUTION

NOTE 

6.13.2.1. DIP-switch Configuration 
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6.14. ES847 I/O Expansion Board (Slot C)

6.14.1. Signal Conditioning and I/O Expansion Board

-
-

-

-

-
-
-
-

-

CAUTION

CAUTION

Figure 165: Signal conditioning and additional I/Os board (ES847)
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6.14.2. Identification Data

Description Part Number

6.14.3. Installing ES847 Board on the Inverter (Slot C) 

DANGER

CAUTION

NOTE 

CAUTION

Figure 166: Removing the inverter cover; location of slot C
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Figure 167: Fitting the strips inside ES847 board and fixing the board on slot C
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6.14.4. ES847 Board Terminals

Decisive voltage class A according to IEC 61800-5-1.

PD

PR

N. Name Description I/O Features DIP-
switch/Notes

1-2 XAIN1+
XAIN1– n.u.

3 CMA

4-5 +15VM
15VM

6 CMA
7-8 XAIN2+

XAIN2– n.u.

9-10 XAIN3+
XAIN3– n.u.

11-12 XAIN4+
XAIN4– PD

13 XAIN5 PD

14 CMA
15 XAIN6 n.u.

16 CMA
17 XAIN7 PR

18 CMA
19 VAP PR

20 VBP PR

21 VCP PR

22 CMA
23 IAP PR

24 IBP PR

25 ICP PR

26 CMA
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27 XAIN8/T1+

28 CMA/T1–

29 XAIN9/T2+

30 CMA/T2–

31 XAIN10/T3+

32 CMA/T3–

33 XAIN11/T4+

34 CMA/T4–
35 XAIN12 n.u.
36 CMA n.u.
37 XAIN13 n.u.
38 CMA n.u.
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39 XMDI1
40 XMDI2
41 XMDI3
42 XMDI4
43 CMD
44 +24V
45 XMDI5

46
XMDI6 / 
ECHA / 
FINA

47 XMDI7 / 
ECHB

48 XMDI8 / 
FINB

49 +24V

50 CMD
51 XMDO1
52 CMDO1
53 XMDO2
54 CMDO2
55 XMDO3
56 CMDO3
57 XMDO4
58 CMDO4
59 XMDO5
60 CMDO5
61 XMDO6
62 CMDO6

NOTE 
-
-
-

6.14.5. Configuration DIP-switches

– Do not change 
factory-setting–
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6.14.6. Possible Settings for DIP-switches SW1 and SW2 

Configuring Slow Analog Channel XAIN8
Mode: 0-10V f.s.

(Default configuration) Mode: 0-100mV f.s. Mode: 0-20mA f.s.
Temperature Reading 
with Thermistor PT100 

(default)

ON

1

SW1

33 42

ON

1

SW1

2 43

ON

1 2

SW1

3 4

ON

1

SW1

432

Setting Slow Analog Channel XAIN9
Mode: 0-10V f.s.

(Default configuration) Mode: 0-100mV f.s. Mode: 0-20mA f.s.
Temperature Reading 
with Thermistor PT100

(default)

5

SW1

37 86

ON

5

SW1

6 7 8

ON

5

SW1

36 7 8

ON

5

SW1

6 7 8

ON

Setting Slow Analog Channel XAIN10
Mode: 0-10V f.s.

(Default configuration) Mode: 0-100mV f.s. Mode: 0-20mA f.s.
Temperature Reading 
with Thermistor PT100

(default)

ON

1

SW2

33 42

ON

1

SW2

2 43

ON

1 2

SW2

3 4

ON

1

SW2

432

Setting Slow Analog Channel XAIN11
Mode: 0-10V f.s.

(Default configuration) Mode: 0-100mV f.s. Mode: 0-20mA f.s.
Temperature Reading 
with Thermistor PT100

(default)

5

SW2

37 86

ON

5

SW2

6 7 8

ON

5

SW2

36 7 8

ON

5

SW2

6 7 8

ON
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Type of Preset 
Acquisition 

Mode Set for SW1 and 
SW2

Full-scale Values and Notes

NOTE 

NOTE 

CAUTION
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6.14.7. Wiring Diagrams

6.14.7.1. Connection of “Fast” Differential Analog Inputs 

-
-
-

Figure 168: Connection of a bipolar voltage source to a differential input

NOTE 

NOTE 
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6.14.7.2. Connection of “Fast” Current Inputs 

Figure 169: Connection of 0÷20mA (4÷20mA) sensors to “fast” current inputs

NOTE 

6.14.7.3. Connecting “Slow” Analog Inputs to Voltage Sources

27,29,31,33,35,37

28,30,32,34,36,38

0V control 
board

ADC

Voltage analog input

XAINx

CMA

OUT

Voltage analog
 output

GND

P000273-B

Figure 170: Connecting a voltage source to a “slow” analog input
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6.14.7.4. Connecting “Slow” Analog Inputs to Current Sources 

6.14.7.5. Connecting “Slow” Analog Inputs to Thermistor PT100

Figure 171: Connecting thermoresistors PT100 to analog channels XAIN8–11 / T1–4

NOTE 

NOTE 

CAUTION
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6.14.7.6. Connecting Isolated Digital Inputs

Figure 172: PNP input wiring
A: PNP Command (active to +24V) sent via a voltage free contact

B: PNP Command (active to +24V) sent from a different device (PLC, digital output board, etc.)
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EncEEncod
d

Encoder
power supply 24V

outputs 24V

R

Fuse

+24V 
isolated

47

50

49

0V 
isolated

R46

CMD

24V

XMDI7

XMDI6

200mA

P000701-B

6.14.7.7. Connection to an Encoder or a Frequency Input

Figure 173: Connecting the incremental encoder to fast inputs XMDI7 and XMDI8

Figure 174: Signal sent from a 24V, Push-pull frequency output
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6.14.7.8. Connection to Isolated Digital Outputs

Figure 175: Connection of a PNP output for relay control

Figure 176: Connection of an NPN output for relay control



INSTALLATION GUIDE SINUS PENTA

357/

CAUTION

NOTE 

NOTE 

6.14.8. Environmental Requirements
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6.14.9. Electrical Ratings

6.14.9.1. Analog Inputs 

Fast Sampling Analog Inputs, ±10V f.s.
Value

Min. Type Max. Unit 

Fast Sampling Analog Inputs for Current Measure
Value

Min. Type Max. Unit 
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Slow Sampling Analog Inputs Configured in 0-10V mode
Value

Min. Type Max. Unit

Slow Sampling Analog Inputs Configured in 0-20mA mode
Value

Min. Type Max. Unit 

Slow Sampling Analog Inputs Configured in 0-100mV mode
Value

Min. Type Max. Unit 
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Slow Sampling Analog Inputs Configured in PT100 Temperature Measure 

Mode

Value

Min Type Max Unit .

6.14.9.2. Digital Inputs 

Features of the Digital Inputs
Value

Min. Type Max. Unit
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6.14.9.3. Digital Outputs 

Features of the Digital Outputs
Value

Min. Type Max. Unit

6.14.9.4. Supply Outputs 

Features of the Analog Supply Outputs Value

Min. Type Max. Unit

Features of the Digital Supply Outputs Value

Min. Type Max. Unit

CAUTION

NOTE 
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6.15. ES870 Relay I/O Expansion Board (Slot C)

-

-

Figure 177: Relay I/O expansion board ES870

CAUTION

6.15.1. Identification Data

Description Part Number
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6.15.2. Installing ES870 Board on the Inverter (Slot C) 

DANGER

CAUTION

NOTE 

CAUTION

Figure 178: Removing the inverter cover; location of slot C
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6.15.3. ES870 Board Terminals

Screwable terminal board in two extractable sections suitable for cross-sections 0.08 ÷ 1.5mm2 (AWG 
28-16)

N. Name Description I/O Features Note
1 XMDI1
2 XMDI2
3 XMDI3
4 XMDI4

5 CMD

6 +24V 

7 XMDI5

8
XMDI6 / 
ECHA / 
FINA

9 XMDI7 / 
ECHB

10 XMDI8 / 
FINB

11 +24VE 

12 0VE 

(*) 
NOTE 

Screwable terminal board in three extractable sections suitable for cross-sections 0.2 ÷ 2.5mm2

(AWG 24-12)
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6.15.3.1. Connection to an Encoder  or a Frequency Input

NOTE 

N. Name Description I/O Features

13 XDO1-NC 

14 XDO1-C 

15 XDO1-NO 

16 XDO2-NC 

17 XDO2-C 

18 XDO2-NO 

19 XDO3-NC 

20 XDO3-C 

21 XDO3-NO 

22 XDO4-NC 

23 XDO4-C 

24 XDO4-NO 

25 XDO5-NC 

26 XDO5-C 

27 XDO5-NO 

28 XDO6-NC 

29 XDO6-C 

30 XDO6-NO 
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6.16. ES914 Power Supply Unit Board 

Figure 179: ES914 Power supply unit board

Description of ES914 board
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Figure 180: Basic wiring diagram for ES914 board 

Figure 181: Block-diagram with 3-zone insulation
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6.16.1. Identification Data

Description Part Number

6.16.2. Wiring ES914 Board 

Terminal N. Name Description

Terminal N. Name Description

1 2 3 4 5

6 7 8 9

Am

Bm

0VE

SHIELD
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Terminal N. Name Description

Recommended connection to the inverter

Recommended connection to the Master

1 2 3 4 5

6 7 8 9

Ai

Bi

+9VM 0VM
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Power Supply LEDs

LED Colour Function

RS485 FAULT Signals

LED Colour Function

Diagnostic Display 

Configuration of ES914 board 

DIP-
switch

Function Notes
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Electrical Specifications
Value

Min. Typ. Max. Unit

Connection to the inverter
Value

Min. Typ. Max. Unit

Connection to the power supply line
Value

Min. Typ. Max. Unit

Compliance
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Figure 182: Position of the LEDs and DIP-switches in ES914 board
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6.17. “Loc-0-Rem” Key Selector Switch And Emergency Push-Button for IP54 
Models

POSITION OPERATING MODE DESCRIPTION

Important: C180

C140 C147

TERMINALS FEATURES FUNCTION DESCRIPTION

NOTE 
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6.17.1. Wiring IP54 Inverters with Optional “LOC-0-REM” Key Selector 
Switch and Emergency Push-button

Figure 183: Wiring diagram for IP54 inverters
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6.18. ES860 SIN/COS Encoder Board (Slot A)

NOTE 

Three-channel mode

Five-channel mode:

-
-

-
-
-

-
-
-
-

Figure 184: ES860 Sin/Cos Encoder board
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6.18.1. Identification Data

Description Part Number Compatibility

6.18.2. Installing ES860 Board on the Inverter (Slot A)

Figure 185: Location of Slot A inside the terminal board covers in Sinus PENTA inverters.
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Figure 186: Fitting the ES860 board inside the inverter.

DANGER

WARNING

NOTE 
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6.18.2.1. Sin/Cos Encoder Connector

Figure 187: Pin layout on the high density connector

No. Name Description
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6.18.3. ES860 Configuration and Operating Modes

Three-channel mode: 

Figure 188: DIP-switch SW1 setting in three-channel mode

Five-channel mode:

Figure 189: DIP-switch SW1 setting for five-channel mode

CAUTION



SINUS PENTA INSTALLATION GUIDE

380/

6.18.3.1. Configuring and Adjusting the Encoder Supply Voltage

Figure 190: Position of the jumper and voltage adjusting trimmer.

CAUTION

NOTE 



INSTALLATION GUIDE SINUS PENTA

381/

6.18.4. Connecting the Encoder Cable

Figure 191: Recommended dual shielded connection for encoder cable.

NOTE 

CAUTION
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6.18.5. Environmental Requirements

6.18.6. Electrical Ratings

Class A voltage according to IEC 61800-5-1

Encoder supply output
Ratings

Min Typ Max Unit

Static characteristics for signal inputs
Ratings

Min Typ Max Unit
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Max. absolute values
Value

Min Typ Max Unit

CAUTION

Dynamic characteristics of the input signals Value

   

CAUTION
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6.19. ES861 Resolver and Incremental Encoder Board (Slot C)

NOTE 

-

-

-

-

-

-

-

-

Figure 192: ES861 Incremental Encoder and Resolver expansion board
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CAUTION

-
-
-
-

-
-
-
-
-

6.19.1. Identification Data

Description Part Number Compatibility

-

-

6.19.2. Installing ES861 Board on the Inverter (Slot C)
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Figure 193: Location of slot C inside the terminal board cover of the Sinus Penta inverter

Figure 194: Terminal strips inserted into SLOT C
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Figure 195: Fitting the ES861 board inside the inverter.

DANGER

WARNING

NOTE 
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6.19.2.1.  Resolver Connector

Figure 196: Pin layout on the D-sub 9-pin female connector.

N. Name Description
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6.19.2.2. Incremental Encoder and Digital Lines Connectors

Figure 197: Input-output signal terminal boards

N. Name Description
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6.19.3. ES861 Configuration and Operating Modes

6.19.3.1. Configuring and Adjusting the Encoder Supply Voltage

Figure 198: Jumpers and trimmer for power supply configuration.

-
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-

-

-

CAUTION

NOTE 
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6.19.4. Connecting the Resolver Cable

Figure 199: Recommended dual shielded connection for resolver cable.

NOTE 

CAUTION
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6.19.5. Environmental Requirements

6.19.6. Electrical Ratings

Decisive voltage class A according to IEC 61800-5-1

Incremental encoder power supply output
Value

Min Typ Max Unit

Static characteristics for signal inputs
Value

Min Typ Max Unit
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Max. absolute values
Value

Min Typ Max Unit

Static characteristics of the digital outputs and the encoder
Value

Min Typ Max Unit

Static and dynamic characteristics for resolver signal excitation
Value

Min Typ Max Unit

CAUTION

Dynamic characteristics of the Resolver to Digital converter
Value

Min Typ Max Unit

CAUTION 

CAUTION
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6.20. ES950 BiSS/EnDat Encoder Board (Slot C) 

NOTE 

Figure 200: ES950 encoder BiSS/EnDat board.
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CAUTION

-

-

-

-
-

-

-
-

-
-

-
-
-
-

6.20.1. Identification Data

Description Part Number Compatibility

-

-

Description Part Number Compatibility

-

-
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6.20.2. Installing ES950 Board on the Inverter (Slot C)

Figure 201: Location of slot C inside the terminal board cover in Sinus PENTA inverters.



SINUS PENTA INSTALLATION GUIDE

398/

Figure 202: Terminal strips inserted into SLOT C

Figure 203: Fitting the ES950 board inside the inverter
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DANGER

CAUTION

NOTE 

6.20.2.1. BiSS/EnDat Encoder Connector

Figure 204: Pin layout on CN7 D-sub 15-pin female connector.

N. Name Description
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6.20.2.2. Incremental Encoder and Digital Line Connectors 

Figure 205: Input-output signal terminal board

N. Name Description



INSTALLATION GUIDE SINUS PENTA

401/

6.20.3. ES950 Configuration and Operating Modes

BiSS mode
EnDat mode

Figure 206: Block diagram for ES950 board interface.
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6.20.3.1. BiSS Operating Mode

6.20.3.2. EnDat Operating Mode

6.20.3.3. Configuring and Adjusting the Encoder Supply Voltage
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Figure 207: Jumpers and trimmer for power supply configuration
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- ±

- ±

CAUTION

NOTE 

6.20.4. Connecting the Encoder Cable

not
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Figure 208: Recommended dual shielded connection for encoder cable

NOTE 

CAUTION
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6.20.5. Environmental Requirements

6.20.6. Electrical Ratings

Decisive voltage class A according to IEC 61800-5-1

Encoder supply output
Value

Min Typ Max Unit

Static characteristics of the input signals
Value

Min Typ Max Unit
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Static characteristics of the encoder and digital outputs
Value

Min Typ Max Unit

Max. absolute values
Value

Min Typ Max Unit

CAUTION

Dynamic characteristics of the input signals Value

CAUTION

CAUTION
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6.21. Encoder Board Hiperface ES966  (Slot C) 

NOTE 

6.21.1. Part Number

Description Part Number Compatibility

-
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7. NORMATIVE REFERENCES

7.1. Electromagnetic Compatibility Directive

High frequency interference

FIRST ENVIRONMENT

SECOND ENVIRONMENT

PDS of Category C1

PDS of Category C2

PDS of Category C3

PDS of Category C4
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Emission Limits

A1 = EN 61800-3 issue 2 FIRST ENVIROMENT, Category C2, EN55011 gr.1 cl. A, 
EN50081-2,  EN61800-3/A11.

B = EN 61800-3 issue 2 FIRST ENVIROMENT, Category C1, EN55011 gr.1 cl. B, 
EN50081-1,-2,  EN61800-3/A11.

“FIRST ENVIRONMENT” Disturbance Limits
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log f (MHz)

dB (uV) Quasi-Peak Category C2

Mean value Category C2

Quasi-Peak Category C1

Mean value Category C1

A2 = EN 61800-3 issue 2 SECOND ENVIRONMENT Category C3, EN55011 
gr.2 cl. A, EN61800-3/A11.

“SECOND ENVIRONMENT” Disturbance Limits
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I

A2

A1

B

I A1 B

Immunity levels

EN 61800-3 
Ed.2

CAUTION

CAUTION

CAUTION

CAUTION
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7.1.1. RADIOFREQUENCY DISTURBANCE

Figure 209: Disturbance sources in a power drive system equipped with an inverter

Grounding
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7.1.1.1. The Power Supply Mains  

7.1.1.2. Output Toroid Filters  

7.1.1.3. The Cabinet  
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Figure 210: Example of correct wiring of an inverter inside a cabinet
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7.1.1.4. Input and Output Filters

Figure 211: Wiring the toroid filter for the inverters of the Sinus Penta series

NOTE 

NOTE 

7.2. Low Voltage Directive

Low Voltage Directive
2006/95/CE



INSTALLATION GUIDE SINUS PENTA

417/

8. INDEX

A

B

C

D

E

F

G

H

I

K

L

M



SINUS PENTA

418/

N

O

P

R

S

T

U

V

W


