








Characteristic Data <Reference Data> FSB (10,20,30A) series : option-H
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Characteristic Data <Reference Data> FSB (10,20,30A) series : option-U
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FSB series(40,50,60A)
External view

¶ Tolerance : ±1 [±0.04]
¶ Weight : 3.3kg max
¶ Mounting Plate : Hot-dip Galvanized Steel board t=1.2 [0.05]
¶ Case Material : PBT
¶ Dimensions in mm, [　]=inches
¶ Terminal block screw tightening torque M5 : 3.0N-m(30.7kgf-cm)max
¶ Protection Earth(PE) screw tightening torque M4 : 1.6N-m(16.9kgf-cm)max
¶ Can not be mounted upside-down(mounted the top surface)
¶ Keep free ventilation holes for cooling
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FSB-8

FSB series(40,50,60A)
Three phase input type(2-stage filter)

 FSB -60 -324 -O 

Ordering information

1 2 3 4 

Features of FSB series

Circuit Diagram Derating Curve

EMI/EMC Filter for motor drive system (AC servo)
-  Improve saturation resistance (There is such as performance 

improvement type “-324-HU”)
-  Book type (Space-saving type)

R

Specifi cations
No. Items FSB-40-324 FSB-50-324 FSB-60-324
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz  *2 *3

2 Rated Current[A] 40 50 60
3 Test Voltage (Terminal-Mounting Plate) 2,800 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity  *4

4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 100MW min at room temperature and humidity *5

5 Leakage current 250/500V 60Hz 12mA/24mA max
6 DC resistance 17mW max 14mW max 10mW max
7 Safety agency approval temperatures -25 to +85C (Refer to Derating Curve)
8 Operating temperature -40 to +85C (Refer to Derating Curve)
9 Operating humidity 20 to 95%RH (Non condensing)

10 Storage temperature/humidity -40 to +85C/20 to 95%RH (Non condensing)
11 Vibration 10 to 55Hz, 19.6m/s2 (2G), 3min. Period, 1hour each X, Y and Z axis
12 Impact 196.1m/s2 (20G), 11ms Once each X, Y and Z axis
13 Safety agency approvals UL1283, CSA C22.2 No.8 (C-UL) , DIN EN60939 VDE0565 Teil 3-1, ENEC

14 Case size (without projection)
90X125X290 mm (WXHXD)
[3.54X4.92X11.42 inches] (WXHXD)

15 Weight 3.3kg max

*2  Only capacitor code “355”,Three Phase D-connection : 400 (440 max), Y-connection : 500 (528 max)
*3  Only “FSB-OO-OOO-U”, Three Phase 250 (275 max)
*4  Only capacitor code “203”,  “693”, “104”, 2,500VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity.
*5  Only capacitor code “355”, Isolation resistance specifi cation is deleted.
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*Keep free ventilation holes for cooling.

(1) Line to ground capacitor code : 203, 693, 104, 324 (2) Line to ground capacitor code : 355

(3) Line to ground capacitor code : 203, 693, 104, 324
 Option : U

(4) Line to ground capacitor code : 355
 Option : U
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1 Model Name
2 Rated Current
3 Line to ground capacitor code:See table 1.1.

table1.1  Line to ground capacitor code

Code
Leakage Current *1

Upper row : D-connection
Lower row :  Y-connection

Line to ground 
capacitor CY1 
(nominal value)

Line to ground 
capacitor CY2 
(nominal value)

203 1.0mA/2.0mA max
0.1mA/0.2mA max 0.01μF 0.01μF

693 2.5mA/5.0mA max
0.35mA/0.7mA max 0.022μF 0.047μF

104 3.5mA/7.0mA max
0.5mA/1.0mA max 0.033μF 0.068μF

324 12mA/24mA max
1.5mA/3.0mA max 0.1μF 0.22μF

355 180mA/270mA max
25mA/50mA max 0.22μF 3.3μF

* When the line to ground capacitor code is different, the 
attenuation characteristic is different.

*1  Input 250/500V 60Hz (Only D-connection of “355” is 250/400V 60Hz)

4 Option
 H :Ultra high-attenuation type
   “355” is not applied.
 U :Improve differential mode attenuation
   (Rated voltage 250V)
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FSB series(40,50,60A)
External view

¶ Tolerance : ±1 [±0.04]
¶ Weight : 3.3kg max
¶ Mounting Plate : Hot-dip Galvanized Steel board t=1.2 [0.05]
¶ Case Material : PBT
¶ Dimensions in mm, [　]=inches
¶ Terminal block screw tightening torque M5 : 3.0N-m(30.7kgf-cm)max
¶ Protection Earth(PE) screw tightening torque M4 : 1.6N-m(16.9kgf-cm)max
¶ Can not be mounted upside-down(mounted the top surface)
¶ Keep free ventilation holes for cooling
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Characteristic Data <Reference Data> FSB (40,50,60A) series : option-H
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Characteristic Data <Reference Data> FSB (40,50,60A) series
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Characteristic Data <Reference Data> FSB (40,50,60A) series : option-H
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Characteristic Data <Reference Data> FSB (40,50,60A) series : option-U
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FSB series(80,100,150A)
External view
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309head cap screws)
Hexagon socket

¶ The air hole for heat radiation is not on the opposite side side.

Mounting Plate

Input Terminal

Name Plate

3-M8 (Option-S:

head cap screws)
Hexagon socket

Output Terminal

3-M8 (Option-S:

head cap screws)
Hexagon socket

M6 (Option-S: head cap screws)
Hexagon socket

M6 (Option-S:

Mounting Hole

Mounting Hole

Protection Earth

Protection EarthTerminal Cover Terminal Cover

¶ Tolerance : ±1 [±0.04]
¶ Weight : 6.3kg max
¶ Mounting Plate : Aluminumｔ=2.0 [0.08]
¶ Dimensions in mm, [    ]=inches
¶ Terminal block screw tightening torque 
    M8：9.2N・m(93.9kgf・cm)max
¶ Protection Earth (PE) screw tightening torque 
    M6：5.8N・m(59.2kgf・cm)max
¶ Can not be mounted upside-down
    (mounted the top surface)
¶ Keep free ventilation holes for cooling
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head cap screws)
Hexagon socket

¶ The air hole for heat radiation is not on the opposite side side.

Mounting Plate

Input Terminal

Name Plate

3-M8 (Option-S:

head cap screws)
Hexagon socket

Output Terminal

3-M8 (Option-S:

head cap screws)
Hexagon socket

M6 (Option-S:
head cap screws)
Hexagon socket

M6 (Option-S:

Mounting Hole

Mounting Hole

Protection Earth
Protection Earth

Terminal Cover Terminal Cover

¶ Tolerance : ±1 [±0.04]
¶ Weight : 8.8kg max
¶ Mounting Plate : Aluminumｔ=2.0 [0.08]
¶ Dimensions in mm, [    ]=inches
¶ Terminal block screw tightening torque 
    M8：9.2N・m(93.9kgf・cm)max
¶ Protection Earth (PE) screw tightening torque 
    M6：5.8N・m(59.2kgf・cm)max
¶ Can not be mounted upside-down
    (mounted the top surface)
¶ Keep free ventilation holes for cooling
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FSB-80 / FSB-100

FSB-150

FSB-14

FSB series(80,100,150A)
Three phase input type(2-stage filter)

 FSB -150 -324 -O 

Ordering information

1 2 3 4 

Features of FSB series

Circuit Diagram Derating Curve

EMI/EMC Filter for motor drive system (AC servo)
-  Improve saturation resistance (There is such as performance 

improvement type “-324-HU”)
-  Book type (Space-saving type)

R

Specifi cations
No. Items FSB-80-324 FSB-100-324 FSB-150-324
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz  *2 *3

2 Rated Current[A] 80 100 150
3 Test Voltage (Terminal-Mounting Plate) 2,800 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity  *4

4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 100MW min at room temperature and humidity *5

5 Leakage current 250/500V 60Hz 12mA/24mA max
6 DC resistance 10mW max 8mW max 6mW max
7 Safety agency approval temperatures -25 to +85C (Refer to Derating Curve)
8 Operating temperature -40 to +85C (Refer to Derating Curve)
9 Operating humidity 20 to 95%RH (Non condensing)

10 Storage temperature/humidity -40 to +85C/20 to 95%RH (Non condensing)
11 Vibration 10 to 55Hz, 19.6m/s2 (2G), 3min. Period, 1hour each X, Y and Z axis
12 Impact 196.1m/s2 (20G), 11ms Once each X, Y and Z axis
13 Safety agency approvals UL1283, CSA C22.2 No.8 (C-UL) , DIN EN60939 VDE0565 Teil 3-1, ENEC

14 Case size (without projection)
100X170X350 mm (WXHXD) 100X210X400 mm (WXHXD)
[3.94X6.69X13.78 inches] (WXHXD) [3.94X8.27X15.75 inches] (WXHXD)

15 Weight 6.3kg max 8.8kg max

*2  Only capacitor code “355”,Three Phase D-connection : 400 (440 max), Y-connection : 500 (528 max)
*3  Only “FSB-OO-OOO-U”, Three Phase 250 (275 max)
*4  Only capacitor code “203”, “693”, “104”, 2,500VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity.
*5  Only capacitor code “355”, Isolation resistance specifi cation is deleted.
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*Keep free ventilation holes for cooling.

(1) Line to ground capacitor code : 203, 693, 104, 324 (2) Line to ground capacitor code : 355

(3) Line to ground capacitor code : 203, 693, 104, 324
 Option : U

(4) Line to ground capacitor code : 355
 Option : U

CY1
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1 Model Name
2 Rated Current
3 Line to ground capacitor code:See table 1.1.

table1.1  Line to ground capacitor code

Code
Leakage Current *1

Upper row : D-connection
Lower row :  Y-connection

Line to ground 
capacitor CY1 
(nominal value)

Line to ground 
capacitor CY2 
(nominal value)

203 1.0mA/2.0mA max
0.1mA/0.2mA max 0.01μF 0.01μF

693 2.5mA/5.0mA max
0.35mA/0.7mA max 0.022μF 0.047μF

104 3.5mA/7.0mA max
0.5mA/1.0mA max 0.033μF 0.068μF

324 12mA/24mA max
1.5mA/3.0mA max 0.1μF 0.22μF

355 330mA/515mA max
40mA/80mA max 0.22μF 3.3μF

* When the line to ground capacitor code is different, the 
attenuation characteristic is different.

*1  Input 250/500V 60Hz (Only D-connection of “355” is 250/400V 60Hz)

4 Option
 H :Ultra high-attenuation type
   “355” is not applied.
 S :Hexagon socket head cap screw
   (Standard type is Hexagon head screw)
 U :Improve differential mode attenuation
   (Rated voltage 250V)

FSB-13 – 762 –

EMI/EMC
Filter



FSB series(80,100,150A)
External view
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309head cap screws)
Hexagon socket

¶ The air hole for heat radiation is not on the opposite side side.

Mounting Plate

Input Terminal

Name Plate

3-M8 (Option-S:

head cap screws)
Hexagon socket

Output Terminal

3-M8 (Option-S:

head cap screws)
Hexagon socket

M6 (Option-S: head cap screws)
Hexagon socket

M6 (Option-S:

Mounting Hole

Mounting Hole

Protection Earth

Protection EarthTerminal Cover Terminal Cover

¶ Tolerance : ±1 [±0.04]
¶ Weight : 6.3kg max
¶ Mounting Plate : Aluminumｔ=2.0 [0.08]
¶ Dimensions in mm, [    ]=inches
¶ Terminal block screw tightening torque 
    M8：9.2N・m(93.9kgf・cm)max
¶ Protection Earth (PE) screw tightening torque 
    M6：5.8N・m(59.2kgf・cm)max
¶ Can not be mounted upside-down
    (mounted the top surface)
¶ Keep free ventilation holes for cooling
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head cap screws)
Hexagon socket

¶ The air hole for heat radiation is not on the opposite side side.

Mounting Plate

Input Terminal

Name Plate

3-M8 (Option-S:

head cap screws)
Hexagon socket

Output Terminal

3-M8 (Option-S:

head cap screws)
Hexagon socket

M6 (Option-S:
head cap screws)
Hexagon socket

M6 (Option-S:

Mounting Hole

Mounting Hole

Protection Earth
Protection Earth

Terminal Cover Terminal Cover

¶ Tolerance : ±1 [±0.04]
¶ Weight : 8.8kg max
¶ Mounting Plate : Aluminumｔ=2.0 [0.08]
¶ Dimensions in mm, [    ]=inches
¶ Terminal block screw tightening torque 
    M8：9.2N・m(93.9kgf・cm)max
¶ Protection Earth (PE) screw tightening torque 
    M6：5.8N・m(59.2kgf・cm)max
¶ Can not be mounted upside-down
    (mounted the top surface)
¶ Keep free ventilation holes for cooling
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Characteristic Data <Reference Data> FSB (80,100,150A) series : option-H

¡Attenuation Characteristic(Static characteristic)
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Characteristic Data <Reference Data> FSB (80,100,150A) series
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FSB-100-693
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Characteristic Data <Reference Data> FSB (80,100,150A) series : option-H

¡Attenuation Characteristic(Static characteristic)
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Characteristic Data <Reference Data> FSB (80,100,150A) series : option-U
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TSC series (400,600A)
External view
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¶ Tolerance : ±1 [±0.04]

¶ Weight : 9.5kg max

¶ Mounting Plate : Aluminum t=2.0 [0.08]

¶ Busbar : Copper (Unplated) t=6.0 [0.24]

¶ Dimensions in mm, [  ]=inches

¶ Protection Earth (PE) screw tightening torque
    M10 : 14.2N-m (144.9kgf-cm)max

¶ Can not be mounted upside-down
     (mounted the top surface)
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¶ Can not be mounted upside-down
     (mounted the top surface)
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¶ Tolerance : ±1 [±0.04]

¶ Weight : 10.0kg max

¶ Mounting Plate : Aluminum t=2.0 [0.08]

¶ Busbar : Copper (Unplated) t=8.0 [0.31]

¶ Dimensions in mm, [  ]=inches

¶ Protection Earth (PE) screw tightening torque
    M10 : 14.2N-m (144.9kgf-cm)max
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TS-2

TSC series(400,600A)
Three phase input type (Multistage filter)

 TSC -600 -665 -O 

Ordering information

1 Series Name
2 Rated Current
3 Line to ground capacitor code:See table 1.1

table1.1  Line to ground capacitor code

Code
Leakage Current

Upper row : D-connection
Lower row :  Y-connection

Line to ground capacitor 
(nominal value)

CY1 CY2 CY3

000*1
50μA/100μA max
50μA/100μA max

Not 
Provided

Not 
Provided

Not 
Provided

304*1
10.5mA/21.0mA max

1.5mA/3.0mA max
0.1µF 0.1µF 0.1µF

664*1
23mA/46mA max
3.5mA/7.0mA max

0.22µF 0.22µF 0.22µF

665*2
220mA/350mA max

20mA/40mA max
2.2μF 2.2μF 2.2μF

* When the line to ground capacitor code is different, 
the attenuation characteristic is different.
* Please contact us about low leakage current type

(Change to low grounding capacitor).
*1  D-connection : Input 250/500V 60Hz

Y-connection : Input 250/500V 60Hz
*2  D-connection : Input 250/400V 60Hz

Y-connection : Input 250/500V 60Hz
4  Option

H:Ultra high-attenuation type

1 2 3 4 

Features of TSC series

- Ultra high-attenuation type of common mode noise from 150kHz to 1MHz (Multi-stage filter)
- Input and output terminals : Busbar type
- Target application: Solar photovoltaic system, Large production equipment
- Selectable leakage current value

R

Specifications
No. Items TSC-400-665 TSC-600-665

1 Rated Voltage[V] AC Three Phase 500(voltage range:528 max)  50/60Hz  *3

2 Rated Current[A] 400 600

3 Test Voltage (Terminal-Mounting Plate) 3,600 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity

4 Leakage current 250/500V 60Hz 20mA/40mA max (Y-connection)

5 DC resistance 0.27mW max 0.2mW max

6 Safety agency approval temperatures -25 to +85C (Refer to Derating Curve)

7 Operating temperature -40 to +85C (Refer to Derating Curve)

8 Operating humidity 20 to 95%RH (Non condensing)

9 Storage temperature/humidity -40 to +85C/20 to 95%RH (Non condensing)

10 Vibration 10 to 55Hz, 9.8m/s2 (1G), 3min. Period, 1hour each X, Y and Z axis

11 Impact 98.1m/s2 (10G), 11ms Once each X, Y and Z axis

12 Safety agency approvals UL1283, CSA C22.2 No.8 (C-UL) , DIN EN60939 VDE0565 Teil3-1, ENEC

13 Case size (without projection) 210X100X360 mm [8.27X3.94X14.17 inches] (WXHXD)

14 Weight 9.5kg max 10.0kg max 

*3  Only capacitor code “665”,Three Phase D-connection : 400 (440 max), Y-connection : 500 (528 max)
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TSC series (400,600A)
External view
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¶ Tolerance : ±1 [±0.04]

¶ Weight : 9.5kg max

¶ Mounting Plate : Aluminum t=2.0 [0.08]

¶ Busbar : Copper (Unplated) t=6.0 [0.24]

¶ Dimensions in mm, [  ]=inches

¶ Protection Earth (PE) screw tightening torque
    M10 : 14.2N-m (144.9kgf-cm)max

¶ Can not be mounted upside-down
     (mounted the top surface)
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¶ Can not be mounted upside-down
     (mounted the top surface)
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¶ Tolerance : ±1 [±0.04]

¶ Weight : 10.0kg max

¶ Mounting Plate : Aluminum t=2.0 [0.08]

¶ Busbar : Copper (Unplated) t=8.0 [0.31]

¶ Dimensions in mm, [  ]=inches

¶ Protection Earth (PE) screw tightening torque
    M10 : 14.2N-m (144.9kgf-cm)max
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TSD series (400,600A)
External view
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¶ Dimensions in mm, [   ] = inches
¶ Tolerance : ±1 [±0.04]
¶ Weight : 10.0kg max
¶ Mounting Plate : Aluminum t = 2.0 [0.08]
¶ Busbar : Copper (Unplated) t = 6.0 [0.24]
¶ Proctive Earthing (PE) screw tightening torque
 M10 : 14.2N-m max
¶ Can not be mounted upside-down
 (mounted the top surface)

¶ Dimensions in mm, [   ] = inches
¶ Tolerance : ±1 [±0.04]
¶ Weight : 10.5kg max
¶ Mounting Plate : Aluminum t = 2.0 [0.08]
¶ Busbar : Copper (Unplated) t = 8.0 [0.31]
¶ Proctive Earthing (PE) screw tightening torque
 M10 : 14.2N-m max
¶ Can not be mounted upside-down
 (mounted the top surface)

TS-4

TSD series(400,600A)
Three phase input type (Multistage filter)

 TSD -600 -186  

Ordering information

1 Series Name
2 Rated Current
3 Line to ground capacitor code:See table 1.1

table1.1  Line to ground capacitor code

Code
Leakage Current *1
Upper row : D-connection
Lower row :  Y-connection

Line to ground capacitor 
(nominal value)

CY1 CY2 CY3

105 45mA/70mA max
3.5mA/7mA max 0.22µF 0.1µF 0.22µF

215 80mA/130mA max
7.5mA/15mA max 1.0µF 0.1µF 1.0µF

136 420mA/660mA max
40mA/80mA max 2.2μF 2.2μF 2.2μF

186 540mA/850mA max
50mA/100mA max 2.2μF 2.2μF 2.2μF

* When the line to ground capacitor code is different, 
the attenuation characteristic is different.

* Please contact us about low leakage current type. 
(Change to low grounding capacitor)

*1  D-connection : Input 250/400V 60Hz
Y-connection : Input 250/500V 60Hz

1 2 3  

Circuit Diagram Derating Curve

Features of TSD series

Ultra high-attenuation type for motor drive system (Multi-functional regenerative converter)
- Improve saturation resistance　- Input and output terminals : Busbar type
-  Target application: Large equipment with Multi-functional regenerative convertor (Transferred equipment, Air conditioning equipment)

Specifications
No. Items TSD-400-186 TSD-600-186
1 Rated Voltage[V] AC Three Phase Y-connection 500 (voltage range:528 max)  50/60Hz  *2

2 Rated Current[A] 400 600
3 Test Voltage (Terminal-Mounting Plate) 3,600 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity
4 Leakage current 250/500V 60Hz 50mA/100mA max (Y-connection)
5 DC resistance 0.27mW max 0.2mW max
6 Safety agency approval temperatures -40 to +85C (Refer to Derating Curve)
7 Operating temperature -40 to +85C (Refer to Derating Curve)
8 Operating humidity 20 to 95%RH (Non condensing)
9 Storage temperature/humidity -40 to +85C/20 to 95%RH (Non condensing)
10 Vibration 10 to 55Hz, 9.8m/s2 (1G), 3min. Period, 1hour each X, Y and Z axis
11 Impact 98.1m/s2 (10G), 11ms Once each X, Y and Z axis
12 Safety agency approvals UL60939, CSA C22.2 No.8 (C-UL), EN60939(DEMKO), ENEC
13 Case size (without projection) 210×125×360 mm [8.27X4.92X14.17 inches] (WXHXD)
14 Weight 10.0kg max 10.5kg max 

*2  Three Phase D-connection:400V (440V max)
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TSD series (400,600A)
External view
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¶ Dimensions in mm, [   ] = inches
¶ Tolerance : ±1 [±0.04]
¶ Weight : 10.0kg max
¶ Mounting Plate : Aluminum t = 2.0 [0.08]
¶ Busbar : Copper (Unplated) t = 6.0 [0.24]
¶ Proctive Earthing (PE) screw tightening torque
 M10 : 14.2N-m max
¶ Can not be mounted upside-down
 (mounted the top surface)

¶ Dimensions in mm, [   ] = inches
¶ Tolerance : ±1 [±0.04]
¶ Weight : 10.5kg max
¶ Mounting Plate : Aluminum t = 2.0 [0.08]
¶ Busbar : Copper (Unplated) t = 8.0 [0.31]
¶ Proctive Earthing (PE) screw tightening torque
 M10 : 14.2N-m max
¶ Can not be mounted upside-down
 (mounted the top surface)
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TSD series (800,1000A)
External view

¶ Dimensions in mm, [   ] = inches
¶ Tolerance : ±1 [±0.04]
¶ Weight : 11.5kg max
¶ Mounting plate Material :Aluminum t = 2.0 [0.08]
¶ Busber Material :Copper (Unplated) t = 8.0 [0.31]
¶ Protective Earthing(PE) screw tightening torque
 M10 : 14.2N-m max
¶ Can not be mounted upside-down
 (Mounted the top surface)
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TS-6

TSD series(800,1000A)
Three-phase input type (Multistage filter)

 TSD -1000 -356  

Ordering information

1 2 3  

Features of TSD series

Ultra high-attenuation type for motor drive system (Multi-functional regenerative converter)
- Improve saturation resistance　- Input and output terminals : Busbar type
-  Target application: Large equipment with Multi-functional regenerative convertor (Transferred equipment, Air conditioning equipment)

Specifications
No. Items TSD-800-356 TSD-1000-356

1 Rated Voltage
[VAC] Three-phase Y-Connection 500 (Voltage Range:528 max) 50/60Hz  *3

[VDC] 610

2 Rated Current[A] 800 1000

3 Test Voltage (Terminal-Mounting Plate) 3,600 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity  *4

4 Leakage Current 250/500V 60Hz (Y-Connection) 100mA / 200mA max

5 DC Resistance 0.1mW max

6 Operating Temperature/Humidity -40 to +85C (Refer to Derating Curve)/20 to 95%RH (Non condensing)

7 Storage Temperature/Humidity -40 to +85C/20 to 95%RH (Non condensing)

8 Vibration 10 to 55Hz, 9.8m/s2 (1G), 3min. Period, 1hour each X, Y and Z axis

9 Impact 98.1m/s2 (10G), 11ms Once each X, Y and Z axis

10 Safety Agency Approvals
UL60939 [Overvoltage Category : Ⅲ Altitude : 3000m], CSA C22. 2 No. 8 (C-UL) 
EN60939 (DEMKO) [Overvoltage Category: Ⅲ Altitude : 3000m], ENEC

11 Case Size (Without Projection)
190X155X346mm (W×H×D)
 [7.48X6.10X13.62 inches] (WXHXD)

12 Weight 11.5kg max

*3  Line to Ground Capacitor Code「186」 , 「356」 , 「446」 , Three-Phase D-Connection:400V (440V max), Three-Phase Y-Connection:500V (528V max)

*4  Line to Ground Capacitor Code「000」 , 2,500 VAC (Cutoff Current = 5mA), 1minute at room temperature and humidity
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(2) Line to Ground Capacitor Code : 304, 664, 316, 356, 446

1 Series Name
2 Rated Current
3 Line to Ground Capacitor Code:See Table 1.1

Table1.1  Line to Ground Capacitor Code

Code
Leakage Current

Upper row : D-Connection
Lower row :  Y-Connection

Line to Ground Capacitor 
(Nominal Value)

CY1 CY2 CY3

000 
*1

50uA/100uA max
50uA/100uA max

Not 
Provided

Not 
Provided

Not 
Provided

304 
*1

10.5mA/21.0mA max
1.5mA/3.0mA max

0.1μF
X1

0.1μF
X1

0.1μF
X1

664 
*1

23mA/46mA max
3.5mA/7.0mA max

0.22μF
X1

0.22μF
X1

0.22μF
X1

316 
*2

960mA/1500mA max
90mA/180mA max

2.2μF
X2

2.2μF
X2

2.2μF
X10

356 
*2

1080mA/1700mA max
100mA/200mA max

2.2μF
X4

2.2μF
X4

2.2μF
X8

446 
*2

1300mA/2100mA max
110mA/220mA max

2.2μF
X5

2.2μF
X5

2.2μF
X10

* When the line to ground capacitor code is different, 
the attenuation characteristic is different.

* Please contact us about low leakage current type 
(Change to low grounding capacitor).

*1  D-Connection : Input 250/500V 60Hz
Y-Connection : Input 250/500V 60Hz

*2  D-Connection : Input 250/400V 60Hz
Y-Connection : Input 250/400V 60Hz

Circuit Diagram Derating Curve
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TSD series (800,1000A)
External view

¶ Dimensions in mm, [   ] = inches
¶ Tolerance : ±1 [±0.04]
¶ Weight : 11.5kg max
¶ Mounting plate Material :Aluminum t = 2.0 [0.08]
¶ Busber Material :Copper (Unplated) t = 8.0 [0.31]
¶ Protective Earthing(PE) screw tightening torque
 M10 : 14.2N-m max
¶ Can not be mounted upside-down
 (Mounted the top surface)

TSD-800/1000-OOO

[2.05±0.12]

[0.55]
3×f14

[0.55]
3×f14

Mounting Hole

Mounting Plate

Mounting Hole

Name Plate

[0.79]

Input
Busber

2×f12 [0.47]
Mounting Hole

M10(Stud Terminal)
Protective Earthing

Output
Busber

M10(Stad Terminal)
Protective Earthing
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Characteristic Data <Reference Data> TSD (400,600,800,1000A) series

TS-8

TSD-800-664/TSD-1000-664 TSD-800-316/TSD-1000-316
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Characteristic Data <Reference Data> TSC/TSD (400,600A) series

TS-7

TSC-400-304/TSC-600-304TSC-400-000/TSC-600-000
¡Attenuation Characteristic(Static characteristic) Differential Mode

Common Mode

Frequency[MHz]

120

100

80

60

40

20

0

A
tte

nu
at

io
n[

dB
]

0.01 0.1 1 10 100

¡Attenuation Characteristic(Static characteristic)

120

100

80

60

40

20

0

Differential Mode
Common Mode

0.1 1 10 100
Frequency[MHz]

A
tte

nu
at

io
n[

dB
]

TSC-400-665/TSC-600-665TSC-400-664/TSC-600-664
¡Attenuation Characteristic(Static characteristic) Differential Mode

Common Mode

Frequency[MHz]

120

100

80

60

40

20

0

A
tte

nu
at

io
n[

dB
]

0.01 0.1 1 10 100

¡Attenuation Characteristic(Static characteristic) Differential Mode
Common Mode

Frequency[MHz]

120

100

80

60

40

20

0

A
tte

nu
at

io
n[

dB
]

0.01 0.1 1 10 100

TSC-400-665-H/TSC-600-665-HTSC-400-664-H/TSC-600-664-H
¡Attenuation Characteristic(Static characteristic) Differential Mode

Common Mode

Frequency[MHz]

120

100

80

60

40

20

0

A
tte

nu
at

io
n[

dB
]

0.01 0.1 1 10 100

¡Attenuation Characteristic(Static characteristic) Differential Mode
Common Mode

Frequency[MHz]

120

100

80

60

40

20

0

A
tte

nu
at

io
n[

dB
]

0.01 0.1 1 10 100

TSC-400-304-H/TSC-600-304-HTSC-400-000-H/TSC-600-000-H
¡Attenuation Characteristic(Static characteristic)

120

100

80

60

40

20

0

Differential Mode
Common Mode

0.1 1 10 100
Frequency[MHz]

A
tte

nu
at

io
n[

dB
]

¡Attenuation Characteristic(Static characteristic) Differential Mode
Common Mode

Frequency[MHz]

120

100

80

60

40

20

0
A

tte
nu

at
io

n[
dB

]

0.01 0.1 1 10 100

– 774 –

EMI/EMC
Filter



Characteristic Data <Reference Data> TSD (400,600,800,1000A) series

TS-8

TSD-800-664/TSD-1000-664 TSD-800-316/TSD-1000-316
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TSC/TSD series Instruction Manual

1 Busbar Connection Method
(1)TSC/TSD-400/600
 When wiring an M10 terminal to the busbar, the external 

dimension of the crimp terminal is critical in maintaining isolation 
distance between insulating resin, chassis, and mounting 
screws. We therefore recommend that you use terminals of the 
dimensions shown in table 1.1.

Mounting screw

Terminal

Fig.1.1  Busbar connection

a

b

Fig.1.2  Terminals dimension

table.1.1  Selected conditions terminals dimension
Model Name "a"Allowable dimension "b"Allowable dimension

TSC/TSD series 19.5mm max 38.5mm max

(2)TSC/TSD-800/1000
  For TSD (800A/1000A), bus bar connection is recommended.

When making bus-bar connections, be careful to avoid interfer-
ence with insulating resin parts and to maintain an insulation dis-
tance from the chassis and adjacent terminals.

Fig.1.3  Busbar Connection

Mounting screw

2 Notes on wiring and storage
¡ Notes on wiring
 Since the (copper) busbar has not been surface treated, surface 

oxidisation may form a resistive layer between the contacts. We 
therefore recommend abrasion of all mating surfaces before, and 
wearing gloves during, all wiring work. Please be careful not to 
leave fi ngerprints.

¡ Notes on storage
 Please avoid storage in environments where copper corrosion 

is concerned. Storage under a normal temperature and humidity 
environment is recommended.
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¡ To apply for safety standard approval using this EMI/EMC Filter, 
the following conditions must be met.

¿ The unit must be used as a component of an end-use equipment.
¿ Protection earth terminal (PE) must be connected to safety 

ground of end-use equipment.

3 Safety Considerations

Single Phase and Three Phase Input Type Instruction Manual

Manual-2

Single-phase and Three-phase Input Type Instruction Manual

(1) Single-phase

¶ Three-phase three-wire EMI/EMC filter is also available as a 
Single-phase input type.

(2) Three-phase three-wire

(3) Three-phase four-wire

 [Reference] Example of calculating input current calculation

  Input voltage 400 [V]
  Input capacity of the equipment 4000 [VA]

Input current =
4000 [VA]

400 [V]X   3 = 5.8 [A]

EMI/EMC
Filter

Device
1L

N

FG

2

3

4

EMI/EMC
Filter

Device

1L

N

FG

2

4

5

3 6

EMI/EMC
Filter

Device

1L1

L2

FG

2

4

5

3 6L3

EMI/EMC
Filter

Device

1L1

L2

FG

2

4

5

3 6L3

N N'N

1 Method of connecting 
EMI/EMC Filter

2 Caution when connecting 
EMI/EMC Filter

Please note the excessive temperature increase of EMI/EMC fi lter.
Please contact us if judgement is diffi cult.

(1) Input voltage and frequency
 Please use within the rated voltage (or maximum voltage) of each 

model.
 Input frequency specification for AC input EMI/EMC filter is 

considered as commercial frequency (50/60Hz).
 It should not be used under the following conditions.

  1) Distorted input voltage waveform.
   (Triangle wave, square wave etc.)
  2) High input frequency (ex: 400Hz)

(2) Input current
 Please use within the rated current of each model.

 EMI/EMC fi lters have short term peak current capability. Therefore, 
it can fl ow ~40A or ten times of rated current, non-repeated, within a 
few ms such as inrush current of power supply etc.

 However, it should not be used under the following conditions.

  1) Long duration peak current.
  2) Peak current or high-frequency current is continuously fl owing.

(3) Connection to a general-purpose inverter (servo driver)
 Please connect EMI/EMC filter to input side of inverter driver 

(servo driver).
 It should not be used between the inverter (servo driver) and the 

motor.

possible impossible

Inverter
or

servo driver
Motor

possible impossible

Inverter
or

servo driver
Motor

EMI/EMC
Filter

EMI/EMC
Filter

EMI/EMC
Filter

EMI/EMC
Filter

Three-phase
input type

Single-phase
input type

(4) Caution when a Three-phase four-wire system
 Three-phase three-wire system input voltage is not  supported.
 The neutral line(N phase) must be connected.
 If you have a Three-phase four-wire system with a Single-phase 

load connected between the neutral and each line, the neutral 
may carry considerably more current than the line current.

 Please use this while ensuring that the input current does not 
exceed the rated current of the EMI/EMC fi lter.
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¡ To apply for safety standard approval using this EMI/EMC Filter, 
the following conditions must be met.

¿ The unit must be used as a component of an end-use equipment.
¿ Protection earth terminal (PE) must be connected to safety 

ground of end-use equipment.

3 Safety Considerations

Single Phase and Three Phase Input Type Instruction Manual
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SNA series (1A,3A)
External view

Mounting Hole

Mounting Plate

Name Plate

¶ Tolerance : ±1 [±0.04]

Option harness : Refer to Instruction Manual 4

¶ Weight : 130g max

¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]

¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]    

¶ Case : PBT

¶ Dimensions in mm, [    ]=inches

¶ Keeping drawing current per pin below 2A for CN1 to CN4

[1
.5

7]
[1

.3
8]

[2
.0

5]

[3.23]

[0.18]

[3.66]

1

4

1

4

1

4

2-f4.5

CN3

CN4

CN1

CN2

1

4

Pin No. Function FunctionPin No.

FunctionPin No.

-Vout
COM-out

CN3

+Vout
COM-out

3,4
1,2

CN4

3,4
1,2

CN1

+Vin
COM-in

3,4
1,2

FunctionPin No.

CN2

-Vin
COM-in3,4

1,2

(Mfr:J.S.T)

TerminalMating connectorI/O Connector
CN1~CN4 B4B-XH-AM XHP-4

Bulk:BXH-001T-P0.6
Reel:SXH-001T-P0.6

35

93

52 40
±

0.
5

82 ±0.5

¶ Tolerance : ±1 [±0.04]

¶ Weight : 140g max

¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]

¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]

¶ Case : PBT

¶ Dimensions in mm, [    ]=inches

¶ Keeping drawing current per pin below 2A for CN1 to CN4

DIN rail

Option harness : Refer to Instruction Manual 4

Mounting PlateM4

FG

Name Plate

O
U

T

1

4

1

4

1

4

CN3

CN4

CN1

CN2

1

4

(9
)

87.5

52

35
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.3
5]

[1
.3

8]

[0
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1]

[0
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Pin No. Function FunctionPin No.

FunctionPin No.

-Vout
COM-out

CN3

+Vout
COM-out

3,4
1,2

CN4

3,4
1,2

CN1

+Vin
COM-in

3,4
1,2

FunctionPin No.

CN2

-Vin
COM-in3,4

1,2

TerminalMating connectorI/O Connector
CN1~CN4 B4B-XH-AM XHP-4

(Mfr:J.S.T)

Bulk:BXH-001T-P0.6
Reel:SXH-001T-P0.6

IN

84

[3.44]

[3.31]

Standard Type

DIN rail installation Type

¡Note when installing the EMI/EMC 
Filter on a DIN rail.

When the EMI/EMC Filter is grounded through 
the DIN rail, the proper noise attenuation may not 
be achieved.
Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.

Name Plate

IN

OUT

1 41 4

1 4

C
N

3

C
N

4

C
N

1

C
N

2 1 4

DIN rail

SN-2

SNA series (1A,3A)
Ripple noise attenuation type for switch mode power supplies(DC)

 SNA -03 -223 -O 

Ordering information

1 Model Name
2 Rated Current
3 Line to ground capacitor code:See table 1.1.

table1.1  Line to ground capacitor code

Code Line to ground capacitor (nominal value)
000 Not Provided
223 22000pF

4 Options
 D :DIN rail installation type

R

1 2 3 4 

Features of SNA series (1A and 3A)

Circuit Diagram Derating Curve
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Ripple noise attenuation type for switch mode power supplies(DC)
-±50 VDC -Best filter for switch mode power supplies of
  analog circuits
  (ex. power supply filter for an operational amplifier)

* The dimensions change when the option is set.
 Refer to External view.

¡Expected life : 10 years

Specifications

No. Items
SNA-01-223 SNA-03-223

Interface:Connector

1 Rated Voltage DC[V] ±50 (+Vin - COM-in, -Vin - COM-in)

2 Rated Current DC[A] 1 3

3 Test Voltage (Terminal-Mounting Plate) 500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity

4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 50MW min at room temperature and humidity

5 DC resistance 190mW max 90mW max

6 Operating temperature -40 to +71C (Refer to Derating Curve)

7 Operating humidity 20 to 95%RH (Non condensing)

8 Storage temperature/humidity -40 to +75C/20 to 95%RH (Non condensing)

9 Vibration 10 to 55Hz, 19.6m/s2(2G), 3min. Period, 1hour each X, Y and Z axis

10 Impact 196.1m/s2(20G), 11ms Once each X, Y and Z axis

11 Safety agency approvals UL60950-1, C-UL (CSA60950-1), EN62368-1

12 Case size (without projection) /Weight 52X35X93 mm [2.05X1.38X3.66 inches] (WXHXD) /130g max (Option : -D refer to external view)

IN OUT

CY

COM-out

+Vin +Vout

-Vout

COM-in

-Vin

Co

Co

+

+

CY

: Mounting PlateCY : Line to ground capacitor   Co : Electrolytic capacitor

DIN rail installation type is option
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SNA series (1A,3A)
External view

Mounting Hole

Mounting Plate

Name Plate

¶ Tolerance : ±1 [±0.04]

Option harness : Refer to Instruction Manual 4

¶ Weight : 130g max

¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]

¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]    

¶ Case : PBT

¶ Dimensions in mm, [    ]=inches

¶ Keeping drawing current per pin below 2A for CN1 to CN4
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FunctionPin No.
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(Mfr:J.S.T)

TerminalMating connectorI/O Connector
CN1~CN4 B4B-XH-AM XHP-4

Bulk:BXH-001T-P0.6
Reel:SXH-001T-P0.6

35
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82 ±0.5

¶ Tolerance : ±1 [±0.04]

¶ Weight : 140g max

¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]

¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]

¶ Case : PBT

¶ Dimensions in mm, [    ]=inches

¶ Keeping drawing current per pin below 2A for CN1 to CN4

DIN rail

Option harness : Refer to Instruction Manual 4
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TerminalMating connectorI/O Connector
CN1~CN4 B4B-XH-AM XHP-4

(Mfr:J.S.T)

Bulk:BXH-001T-P0.6
Reel:SXH-001T-P0.6

IN

84

[3.44]

[3.31]

Standard Type

DIN rail installation Type

¡Note when installing the EMI/EMC 
Filter on a DIN rail.

When the EMI/EMC Filter is grounded through 
the DIN rail, the proper noise attenuation may not 
be achieved.
Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.

Name Plate

IN

OUT

1 41 4

1 4
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SNA series (6A)
External view

¶ Tolerance : ±1 [±0.04]
¶ Weight : 150g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A for CN1 to CN4

¶ Tolerance : ±1 [±0.04]
¶ Weight : 160g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]    
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tighting torque M3:0.8N-m (8.5kgf-cm) max

Option harness : Refer to Instruction Manual 4
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(Mfr:J.S.T)

TerminalMating connectorI/O Connector
CN1~CN4 B4P-VH VHR-4N

Bulk:BVH-21T-P1.1
Reel:SVH-21T-P1.1

¶ Tolerance : ±1 [±0.04]
¶ Weight : 160g max
¶ PCB Material /thickness : CEM3 / 1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A for CN1 to CN4

¶ Tolerance : ±1 [±0.04]
¶ Weight : 170g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tighting torque M3:0.8N-m (8.5kgf-cm) max

Option harness : Refer to Instruction Manual 4
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Standard Type

DIN rail installation Type

Terminal block Type

Terminal block type+DIN rail installation Type

¡Note when installing the EMI/EMC 
Filter on a DIN rail.

When the EMI/EMC Filter is grounded through 
the DIN rail, the proper noise attenuation may not 
be achieved.
Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.
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SNA series (6A)
Ripple noise attenuation type for switch mode power supplies(DC)

 SNA -06 -223 -O 

Ordering information

R

1 2 3 4 

Features of SNA series (6A)

Circuit Diagram Derating Curve

Ripple noise attenuation type for switch mode power supplies(DC)
-±50 VDC -Best filter for switch mode power supplies of
  analog circuits
  (ex. power supply filter for an operational amplifier)
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1 Model Name
2 Rated Current
3 Line to ground capacitor code:See table 1.1.

table1.1  Line to ground capacitor code

Code Line to ground capacitor (nominal value)
000 Not Provided
223 22000pF

4 Options
 D :DIN rail installation type
 T :Terminal block type
 DT :Terminal block and DIN rail type

¡Expected life : 10 years

Specifications

No. Items
SNA-06-223

Interface:Connector

1 Rated Voltage DC[V] ±50 (+Vin - COM-in, -Vin - COM-in)

2 Rated Current DC[A] 6

3 Test Voltage (Terminal-Mounting Plate) 500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity

4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 50MW min at room temperature and humidity

5 DC resistance 50mW max

6 Operating temperature -40 to +71C (Refer to Derating Curve)

7 Operating humidity 20 to 95%RH (Non condensing)

8 Storage temperature/humidity -40 to +75C/20 to 95%RH (Non condensing)

9 Vibration 10 to 55Hz, 19.6m/s2 (2G), 3min. Period, 1hour each X, Y and Z axis

10 Impact 196.1m/s2 (20G), 11ms Once each X, Y and Z axis

11 Safety agency approvals UL60950-1, C-UL (CSA60950-1), EN62368-1

12 Case size (without projection) /Weight 52X35X117 mm [2.05X1.38X4.61 inches] (WXHXD) /150g max (Option : -D, -T, -DT refer to external view)

IN OUT

CY

COM-out

+Vin +Vout

-Vout

COM-in

-Vin

Co

Co

+

+

CY

: Mounting PlateCY : Line to ground capacitor   Co : Electrolytic capacitor

* The dimensions change when the option is set.
 Refer to External view.

DIN rail installation type and Terminal block type are option

Terminal block type DIN rail installation type
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EMI/EMC
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SNA series (6A)
External view

¶ Tolerance : ±1 [±0.04]
¶ Weight : 150g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A for CN1 to CN4

¶ Tolerance : ±1 [±0.04]
¶ Weight : 160g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]    
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tighting torque M3:0.8N-m (8.5kgf-cm) max

Option harness : Refer to Instruction Manual 4
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TerminalMating connectorI/O Connector
CN1~CN4 B4P-VH VHR-4N

Bulk:BVH-21T-P1.1
Reel:SVH-21T-P1.1

¶ Tolerance : ±1 [±0.04]
¶ Weight : 160g max
¶ PCB Material /thickness : CEM3 / 1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A for CN1 to CN4

¶ Tolerance : ±1 [±0.04]
¶ Weight : 170g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tighting torque M3:0.8N-m (8.5kgf-cm) max

Option harness : Refer to Instruction Manual 4
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Standard Type

DIN rail installation Type

Terminal block Type

Terminal block type+DIN rail installation Type

¡Note when installing the EMI/EMC 
Filter on a DIN rail.

When the EMI/EMC Filter is grounded through 
the DIN rail, the proper noise attenuation may not 
be achieved.
Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.
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SNR series (10A)
External view
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TerminalMating connectorI/O Connector
CN1,CN2 B6P-VH VHR-6N

Bulk:BVH-21T-P1.1
Reel:SVH-21T-P1.1

¶ Tolerance : ±1 [±0.04]
¶ Weight : 140g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A (7A at peak current)
     for CN1 to CN2

¶ Tolerance : ±1 [±0.04]
¶ Weight : 150g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]    
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tightening torque M3:0.8N-m (8.5kgf-cm) max
¶ Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2

Option harness : Refer to Instruction Manual 4
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Mounting PlateMounting Plate Terminal cover

Name Plate

DIN rail¶ Tolerance : ±1 [±0.04]
¶ Weight : 150g max
¶ PCB Material /thickness : CEM3 / 1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A (7A at peak current)
     for CN1 to CN2

¶ Tolerance : ±1 [±0.04]
¶ Weight : 160g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tightening torque M3:0.8N-m (8.5kgf-cm) max
¶ Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2

Option harness : Refer to Instruction Manual 4
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Standard Type

DIN rail installation Type

Terminal block Type

Terminal block type+DIN rail installation Type

¡Note when installing the EMI/EMC 
Filter on a DIN rail.

When the EMI/EMC Filter is grounded through 
the DIN rail, the proper noise attenuation may not 
be achieved.
Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.
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SNR series (10A)
Ripple noise attenuation type for switch mode power supplies(DC)

 SNR -10 -223 -O 

Ordering information

R

1 2 3 4 

Features of SNR series (10A)

Circuit Diagram Derating Curve

Ripple noise attenuation type for switch mode power supplies(DC)
-50 VDC -Best filter for switch mode power supplies of
  analog circuits
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1 Model Name
2 Rated Current
3 Line to ground capacitor code:See table 1.1.

table1.1  Line to ground capacitor code

Code Line to ground capacitor (nominal value)
000 Not Provided
223 22000pF

4 Options
 D :DIN rail installation type
 T :Terminal block type
 DT :Terminal block and DIN rail type

¡Expected life : 10 years

Specifications

No. Items
SNR-10-223

Interface:Connector

1 Rated Voltage DC[V] 50

2 Rated Current DC[A]                                               *1 10 (Peak 20)

3 Test Voltage (Terminal-Mounting Plate) 500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity

4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 50MW min at room temperature and humidity

5 DC resistance 20mW max

6 Operating temperature -40 to +71C (Refer to Derating Curve)

7 Operating humidity 20 to 95%RH (Non condensing)

8 Storage temperature/humidity -40 to +75C/20 to 95%RH (Non condensing)

9 Vibration 10 to 55Hz, 19.6m/s2 (2G), 3min. Period, 1hour each X, Y and Z axis

10 Impact 196.1m/s2 (20G), 11ms Once each X, Y and Z axis

11 Safety agency approvals UL60950-1, C-UL (CSA60950-1), EN62368-1

12 Case size (without projection) /Weight 52X35X117 mm [2.05X1.38X4.61 inches] (WXHXD) /140g max (Option : -D, -T, -DT refer to external view)

*1  Peak current for 10 sec. And Duty 35% max, refer to Instruction Manual 5. In detail.

: Mounting PlateCY : Line to ground capacitor   Co : Electrolytic capacitor

CY
+Vin +Vout

-Vout-Vin

Co
+

CY

* The dimensions change when the option is set.
 Refer to External view.

DIN rail installation type and Terminal block type are option
Terminal block type

DIN rail installation type

IN OUT
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SNR series (10A)
External view
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FunctionPin No.
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TerminalMating connectorI/O Connector
CN1,CN2 B6P-VH VHR-6N

Bulk:BVH-21T-P1.1
Reel:SVH-21T-P1.1

¶ Tolerance : ±1 [±0.04]
¶ Weight : 140g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A (7A at peak current)
     for CN1 to CN2

¶ Tolerance : ±1 [±0.04]
¶ Weight : 150g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]    
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tightening torque M3:0.8N-m (8.5kgf-cm) max
¶ Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2

Option harness : Refer to Instruction Manual 4
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DIN rail

Name Plate

Mounting PlateMounting Plate Terminal cover

Name Plate

DIN rail¶ Tolerance : ±1 [±0.04]
¶ Weight : 150g max
¶ PCB Material /thickness : CEM3 / 1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Keeping drawing current per pin below 5A (7A at peak current)
     for CN1 to CN2

¶ Tolerance : ±1 [±0.04]
¶ Weight : 160g max
¶ PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
¶ Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
¶ Case : PBT
¶ Dimensions in mm, [  ]=inches
¶ Terminal block screw tightening torque M3:0.8N-m (8.5kgf-cm) max
¶ Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2

Option harness : Refer to Instruction Manual 4
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TerminalMating connectorI/O Connector
CN1,CN2 B6P-VH VHR-6N

Bulk:BVH-21T-P1.1
Reel:SVH-21T-P1.1
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Standard Type

DIN rail installation Type

Terminal block Type

Terminal block type+DIN rail installation Type

¡Note when installing the EMI/EMC 
Filter on a DIN rail.

When the EMI/EMC Filter is grounded through 
the DIN rail, the proper noise attenuation may not 
be achieved.
Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.
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¡ Power supply for an operational amplifi er.

¡ Single output power supply.

Ripple noise attenuation type for switch mode power supplies(DC) Instruction Manual

¡ This fi lter uses polarized components (electrolytic capacitor), The 
filter will break if reverse voltage is applied to the input/output 
terminals. Please exercise caution when wiring.

1 Wiring to Input/Output 
terminals

2 Application examples

4 Optional Parts

¡ To apply for safety standard approval using this EMI/EMC Filter, 
the following conditions must be met.

¿ The unit must be used as a component of an end-use equipment.
¿ The unit must be used in the secondary circuit that is insulated 

from the primary circuit through double or reinforced insulation.
¿ The mounting plate (FG) must be connected to safety ground of 

end-use equipment.

3 Safety Considerations

¡ The harness for Input/Output of EMI/EMC Filter is available.

Model Harness model
SNA-01 H-OU-8
SNA-03 H-OU-8
SNA-06 H-OU-9
SNR-10 H-OU-18

 The same harness model applies to both input and output.

 Sold in units of 1 piece.

5 Peak current (SNR)
¡ Peak current is possible to draw as below.

 t1 [ 10 [sec], lave = 
Ip-t1 + Io-t2

 [ rated current                                           t1 + t2

       t1
 t1 + t2

 [ Duty

Duty is depended on peak current, refer to below chart.
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¡Example of attenuation output noise.

(Room temp,Room Humi)
BW:500MHz
LCA10S-12
12V  0.9A

LCA10S-12

LCA30S-12

LCA50S-12

LCA10S-12+SNA-01-223

LCA30S-12+SNA-03-223

LCA50S-12+SNA-06-223

(Room temp,Room Humi)
BW:500MHz
LCA30S-12
12V  2.5A

(Room temp,Room Humi)
BW:500MHz
LCA50S-12
12V  4.3A

5mV/DIV
4 S/DIV

5mV/DIV
4 S/DIV

10mV/DIV
4 S/DIV

5mV/DIV
4 S/DIV

5mV/DIV
4 S/DIV

10mV/DIV
4 S/DIV

 This product only reduces ripple noise of the switch mode 
power supply. It cannot be used effectively to reduce ripple 
noise at line frequency.

SNR-10-223

LEP240F-24 LEP240F-24+SNR-10-223
(Room temp,Room Humi)
BW:500MHz
LEP240F-24
24V  10A

50mV/DIV
4 S/DIV

50mV/DIV
4 S/DIV

 Measured by differential probe (KEISOKU-GIKEN:DP-100).

SNA-03-223SNA-01-223

SNA-06-223

¡Attenuation Characteristic(Static characteristic) Differential Mode
Common Mode
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¡Attenuation Characteristic(Static characteristic) Differential Mode
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¡Attenuation Characteristic(Static characteristic) Differential Mode
Common Mode
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¡Attenuation Characteristic(Static characteristic) Differential Mode
Common Mode
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¡ Power supply for an operational amplifi er.

¡ Single output power supply.

Ripple noise attenuation type for switch mode power supplies(DC) Instruction Manual

¡ This fi lter uses polarized components (electrolytic capacitor), The 
filter will break if reverse voltage is applied to the input/output 
terminals. Please exercise caution when wiring.

1 Wiring to Input/Output 
terminals

2 Application examples

4 Optional Parts

¡ To apply for safety standard approval using this EMI/EMC Filter, 
the following conditions must be met.

¿ The unit must be used as a component of an end-use equipment.
¿ The unit must be used in the secondary circuit that is insulated 

from the primary circuit through double or reinforced insulation.
¿ The mounting plate (FG) must be connected to safety ground of 

end-use equipment.

3 Safety Considerations

¡ The harness for Input/Output of EMI/EMC Filter is available.

Model Harness model
SNA-01 H-OU-8
SNA-03 H-OU-8
SNA-06 H-OU-9
SNR-10 H-OU-18

 The same harness model applies to both input and output.

 Sold in units of 1 piece.

5 Peak current (SNR)
¡ Peak current is possible to draw as below.

 t1 [ 10 [sec], lave = 
Ip-t1 + Io-t2

 [ rated current                                           t1 + t2

       t1
 t1 + t2

 [ Duty

Duty is depended on peak current, refer to below chart.
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Method of measuring characteristic data

 Attenuation= 20log(U01/U02)[dB]
U01 : Voltage in state without filters
U02 : Voltage in state which added filters
 N.A. : Network analyzer

¡Object product : DC input type (Common mode)
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¡Object product : DC input type (Differential mode)

(2) Pulse Attenuation Characteristic
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Method of measuring characteristic data

(1) Attenuation Characteristic(Static characteristic)  Attenuation= 20log(U01/U02)[dB]
U01 : Voltage in state without filters
U02 : Voltage in state which added filters
 N.A. : Network analyzer

¡ Object product : Single-phase input type (Differential mode)
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¶ Measured with the above test circuit (A) or (B)
¶1 Equilibrium measurement with mixed-mode S-parameters in the instrument
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¡Object product : Three-phase three-wire system (Common mode)
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¡ Object product : Single-phase input type (Common mode)
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¡Object product : Three-phase three-wire system (Differential mode)

¶1 Equilibrium measurement with mixed-mode S-parameters in the instrument
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¡Object product : Three-phase four-wire system (Differential mode)

■Object product : Three-phase four-wire system (Common mode)
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Method of measuring characteristic data

 Attenuation= 20log(U01/U02)[dB]
U01 : Voltage in state without filters
U02 : Voltage in state which added filters
 N.A. : Network analyzer

¡Object product : DC input type (Common mode)
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¡Object product : DC input type (Differential mode)
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