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Characteristic Data <Reference Data> [FsB (10,20,304) series : option-H
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Characteristic Data <Reference Data> |FsB (10,20,304) series : option-U
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CO$EL Three phase input type(2-stage filter)

-60 -324 - |

FSB series(40,50,60A) | Fss

@ ® ®

(®Model Name

cMus @10

(@Rated Current
®Line to ground capacitor code:See table 1.1.

table1.1 Line to ground capacitor code

RoHS

Leakage Current 1 Line to ground |Line to ground
Code | Upper row : A-connection |capacitor CY1 |capacitor CY2
Lower row : Y-connection |(nominal value) |(nominal value)
1.0mA/2.0mA max
203 0.1mA/0.2mA max 0.01uF 0.01uF
2.5mA/5.0mA max
693 0.35mA/0.7mA max 0.022uF 0.047uF
3.5mA/7.0mA max
104 0.5mA/1.0mA max 0.033uF 0.068uF
12mA/24mA max
324 1.5mA/3.0mA max 0.-1uF 0.22uF
180mA/270mA max
355 25mA/50mA max 0.224F 3.3uF

Features of FSB series

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

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

EMI/EMC Filter for motor drive system (AC servo)  ;on

- Improve saturation resistance (There is such as performance
improvement type “-324-HU”)
- Book type (Space-saving type)

H:Ultra high-attenuation type
“355” is not applied.

U:Improve differential mode attenuation
(Rated voltage 250V)

Specifications

No. | ltems 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 x4
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity 5

5 Leakage current 250/500V 60Hz 12mA/24mA max

6 | DC resistance 17mQ max | 14mQ max [ 10mQ max
7 Safety agency approval temperatures -25 to +85°C (Refer to Derating Curve)

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

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

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

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

12 Impact 196.1m/s? (20G), 11ms Once each X, Y and Z axis

13 Safety agency approvals UL1283, CSA C22.2 No.8 (C-UL) , DIN EN60939 VDEO0565 Teil 3-1, ENEC

. . - 90 X 125 X290 mm (W XH XD)
14 Case size (without projection) [3.54X 4.92X 1142 inches] (WX HX D)
15 Weight 3.3kg max

%2 Only capacitor code “355”, Three Phase A -connection : 400 (440 max), Y-connection : 500 (528 max)
#*3 Only “FSB-[_F_I1-U”, Three Phase 250 (275 max)

*4 Only capacitor code “203", “693”, “104”, 2,500VAC (Cutoff Current = 100mA), Tminute at room temperature and humidity.

*5 Only capacitor code “355”, Isolation resistance specification is deleted.

Circuit Diagram Derating Curve

(1) Line to ground capacitor code : 203, 693, 104, 324 (2) Line to ground capacitor code : 355 100
LINE Case LOAD  LINE..Case | LOAD _ 80 N
Vo (009 00 » e (10 00 » = 8
26 (003 0 s 2 (003 0 5s 5 60 \
. (00 (o0 e 2 d (90 (o0 i g
BEE G  EEE BEE G060 \
ki 1 LTI ; § 2 N
; o1 cy2 ! ! 2] ! 0 ) ]
Do ot on o oy ot @: Lo 40 30 20 40 50 60 70 80 90
- = == o= = - == ) Ambient Temperature [C]
CY1, CLZ Line Iq ground capacitor cY1, C‘f Line tq ground capacitor
= ¢ Mounting plate = ¢ Mounting plate skKeep free ventilation holes for cooling.
(3) Line to ground capacitor code : 203, 693, 104, 324 (4) Line to ground capacitor code : 355
Option : U Option : U
LINE - Case LOAD  LINE, Case .LOAD
' o (00 (00 s 1‘ (00 (00 9
26 (00 (@0 . ) (90 @0 .
s E ]Em o . 5o E ][{ (10 A 9
i oY1 o2 3 : o1 on 3
D él oyt cv2 [an) [an) ¢1 oyt @: D
CY1,CY2: Line to ground capacitor CY1,CY2: Line to ground capacitor
=L : Mounting plate =L : Mounting plate

FSB-7 - 756 -



FSB series(40,50,60A) | CO$EL

External view
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¥ Tolerance : +1 [+0.04]

3% Weight : 3.3kg max

3 Mounting Plate : Hot-dip Galvanized Steel board t=1.2 [0.05]

% Case Material : PBT

3 Dimensions in mm, [ ]=inches

3 Terminal block screw tightening torque M5 : 3.0N - m(30.7kgf - cm)max

3 Protection Earth(PE) screw tightening torque M4 : 1.6N - m(16.9kgf - cm)max
3 Can not be mounted upside-down(mounted the top surface)

% Keep free ventilation holes for cooling

BMUEMC
Filter
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Characteristic Data <Reference Data> | FsB (40,50,60A) series
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Characteristic Data <Reference Data> |FsB (40,50604) series : option-H
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Characteristic Data <Reference Data> |FsB (40,50,604) series : option-U
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EMI/ENC
Filter

CO$EL Three phase input type(2-stage filter)

-150 -324 - |

FNB series(80,100,1504) | Fss

cMus @10

@ ® ®

(®Model Name
(@Rated Current
®Line to ground capacitor code:See table 1.1.

R OHS 3 ||““““|,l Z table1.1 Line to ground capacitor code

i
"

Leakage Current 1 Line to ground |Line to ground
Code | Upper row : A-connection |capacitor CY1 |capacitor CY2
Lower row : Y-connection |(nominal value) |(nominal value)
1.0mA/2.0mA max
203 0.1mA/0.2mA max 0.01uF 0.01uF
2.5mA/5.0mA max
693 0.35mA/0.7mA max 0.022uF 0.047uF
3.5mA/7.0mA max
104 0.5mA/1.0mA max 0.033uF 0.068uF
12mA/24mA max
324 1.5mA/3.0mA max 0.-1uF 0.22uF
330mA/515mA max
355 20mA/80mA max 0.22uF 3.3uF

Features of FSB series

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)

s When the line to ground capacitor code is different, the
attenuation characteristic is different.
%1 Input 250/500V 60Hz (Only A-connection of “355” is 250/400V 60Hz)
@®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)

Specifications
No. | ltems 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 x4
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity 5
5 Leakage current 250/500V 60Hz 12mA/24mA max
6 | DC resistance 10mQ max | 8mQ max | 6mQ max
7 Safety agency approval temperatures -25 to +85°C (Refer to Derating Curve)
8 Operating temperature -40 to +85°C (Refer to Derating Curve)
9 Operating humidity 20 to 95%RH (Non condensing)
10 Storage temperature/humidity -40 to +85°C/20 to 95%RH (Non condensing)
11 Vibration 10 to 55Hz, 19.6m/s? (2G), 3min. Period, 1hour each X, Y and Z axis
12 Impact 196.1m/s? (20G), 11ms Once each X, Y and Z axis
13 Safety agency approvals UL1283, CSA C22.2 No.8 (C-UL) , DIN EN60939 VDEO0565 Teil 3-1, ENEC
14 Case size (without projection) 100X 170 X350 mm (W XHXD) 100X210X400 mm (WXHXD)
[3.94 X6.69 X 13.78 inches] (WX H X D) [3.94X8.27 X 15.75 inches] (WXHXD)
15 Weight 6.3kg max 8.8kg max

%2 Only capacitor code “355”, Three Phase A -connection : 400 (440 max), Y-connection : 500 (528 max)
#*3 Only “FSB-[_F_I1-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 specification is deleted.

Circuit Diagram Derating Curve

(1) Line to ground capacitor code : 203, 693, 104, 324 (2) Line to ground capacitor code : 355 100
LINE Case LOAD  LINE..Case | LOAD _ 80 N
Vo (109 (002 » e (10 (102 » = 8
26 (009 (009 s 2 (00 (009 5s 5 60 \
. (30 (00 o 2 d (90 (30) i g \
gt mgmemt dRg ‘ GUH{ man =
W%%%W ST LLJ{ | [jﬁ%‘m% i WWW T § 38 \\
: o 1 : o ouflow | % 50 20 “40 50 60 70 80 : 90
@ C‘)l cv1: cY2 T :E? @ @ ?l cw: I < @
- - - - S Ambient Temperature [C]
CY1,CY2: Line Iq ground capacitor cY1, C‘f Line tq ground capacitor
= ¢ Mounting plate = ¢ Mounting plate skKeep free ventilation holes for cooling.
(3) Line to ground capacitor code : 203, 693, 104, 324 (4) Line to ground capacitor code : 355
Option : U Option : U
LINE - Case LOAD  LINE, Case .LOAD
' o (00 (00) s 1‘ (00) (00) e
26 (90 (00) . ) (90 (90 .
. N (o0 : . 5o (10 (10 9
‘ grtement g 1 it
ﬁ%ﬁ{bﬂ W LJJ{ : ﬁ%ﬂﬁﬁlﬁ MHom  onm o
i o o2y | | ot ovllens |
@?l cw: Cvl;ﬁ)@ @?]; cv1: :ﬁ@
CY1,CY2: Line to ground capacitor CY1,CY2: Line to ground capacitor
=L : Mounting plate =L : Mounting plate
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FSB-80 / FSB-100

FSB series(80,100,150A)

Hexagon socket
head cap screws)

 CO$EL
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% Tolerance : £1[£0.04]

3% Weight : 6.3kg max

3% Mounting Plate : Aluminum t =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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% Tolerance : +1[+0.04]

% Weight : 8.8kg max

% Mounting Plate : Aluminum t =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

3% Can not be mounted upside-down
(mounted the top surface)

3 Keep free ventilation holes for cooling

FSB-14
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Characteristic Data <Reference Datay> | FsE (80,100,150A) series |

MAttenuation Characteristic(Static characteristic) Differential Mode B Attenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
T P,
| "4 |
20 20
) AN ) AN
% 40 AN » = % 40 AN = v
£ &0 N P r £ 50 P i
s} AN A Lt 3 T [HH——
S \ — =4 L~
2 80 5= L 80 — R
b= & z S SEA=Y
\ \
100 100 v
120 120
0.1 1 10 100 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
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MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
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MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
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Characteristic Data <Reference Data> |Fse (80,100,1504) series : option-H

MAttenuation Characteristic(Static characteristic) Differential Mode WAttenuation Characteristic(Static characteristic) —— Differential Mode
0 Common Mode 0 Common Mode
P e LN TN
20 / 20 /
) / =) [
% 40 N L | % 40 N > \a'
T 60 \\ = = § 60N ~ o
2 N ~=T 2 >N 11T
£ 80 -~ S 80 —
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MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode
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MAttenuation Characteristic(Static characteristic) Differential Mode
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MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
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BAttenuation Characteristic(Static characteristic) Differential Mode
o Common Mode
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o
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FSB-80-693-U

Characteristic Data <Reference Data> |Fss (80.100,1504) series : option-U

FSB-80-104-U

MAttenuation Characteristic(Static characteristic) Differential Mode B Attenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
. N 7 ]
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MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
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MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
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CO$EL Three phase input type (Multistage filter)

TSC series(400,6004) | Tsc -s00 65 -

® @ ® ®

(®Series Name

“ & @10 (@Rated Current
[H Us —— (®Line to ground capacitor code:See table 1.1

ROHS table1.1 Line to ground capacitor code
Leakage Current |Line to ground capacitor
Code |Upperrow: A tion | (nominal value)
Lower row : Y-cc i CYt1 | CY2 | CY3

50uA/1001A max Not Not Not
501A/1001A max | Provided | Provided | Provided
10.5mA/21.0mA max

30451 1.5mA/3.0mA max 0.1pF | 0.1pF | O.1pF

23mA/46mA max
6641 3.5mA/7.0mA max 0.22pF | 0.22pF | 0.22uF

220mA/350mA max

665:+2 20mMA/40mA max 224F | 22uF | 2.2uF

#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 A-connection : Input 250/500V 60Hz
Y-connection : Input 250/500V 60Hz
%2 A-connection : Input 250/400V 60Hz
Y-connection : Input 250/500V 60Hz
@®Option
H:Ultra high-attenuation type

000 1

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

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 0.27mQ max ‘ 0.2mQ max
6 Safety agency approval temperatures -25 to +85°C (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 +85°C/20 to 95%RH (Non condensing)
10 Vibration 10 to 55Hz, 9.8m/s?(1G), 3min. Period, Thour each X, Y and Z axis
11 Impact 98.1m/s?(10G), 11ms Once each X, Y and Z axis
12 Safety agency approvals UL1283, CSA C22.2 No.8 (C-UL) , DIN EN60939 VDEO0565 Teil3-1, ENEC
13 Case size (without projection) 210X 100X 360 mm [8.27 X 3.94 X 14.17 inches] (W XH X D)
14 | Weight 9.5kg max | 10.0kg max

%3 Only capacitor code “665”, Three Phase A -connection : 400 (440 max), Y-connection : 500 (528 max)

Circuit Diagram Derating Curve

(1) Line to ground capacitor code : 000 (2) Line to ground capacitor code : 304, 664, 665
LINE Case LOAD LINE Case LOAD 100
L A AN LY 5 LA S LIS La T a0 g
20 TP g FOLT Ls 2¢ (VPO 40 T bs 5 gg
i v v v I /- /. 4 ! Q
5 ‘ LB ‘ I ‘ LA ‘ e 3 UL 70 AT b6 g " \
HOE GHT wHt  onE WaE GHN GG oHd E \
Doy 5D i o1 cv2 cvs! - 20 \
[ T 3 cv1 cv2 cv3; 0 P}
= : Mounting Plate ! al al 1 -40 -30 -20 40 50 60 70 80 85 90
S o L S Ambient Temperature [C]

CY1, CY2, CY3 : Line to ground capacitor
=L : Mounting Plate

EMIENC
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TSC series (400,600A) | CO$EL

External view

TSC-400

M10 (Stud Terminal)
Protection Earth &

360
[14.17]
100
2:412 o4 Mounting Hole Bd]
Mounting Hole —_— 815
Input 30 B 2-11
Busbar EE] ‘ — ’
5 Output
% = ‘ S Busbar
O—° }
P [e
! ==l 4 | 4-f=== =
ol
= ; =
ols Name Plate =
o|g X2 b
RE®E =l — — + —— 1 — — 5= =
© 3 =3 [
(=3 8 a
| ©
= == o= =
© § ‘ | L@
= Fan) 1
A o © | © ,\m =
- # ]
M10 (Stud Terminal
70 Protection Earth &
[2.76] . Mounting Hole
Mounting Plate
335
[13.19]
40 3 4043
1157 11571 X Tolerance : £1[£0.04]
3-411 % Weight : 9.5kg max
[043] 15 | 15 % Mounting Plate : Aluminum t=2.0 [0.08]
059 5 059] % Busbar : Copper (Unplated) t=6.0 [0.24]
e ‘@’ © | o © 3-¢11 % Dimensions in mm, [ ]=inches
F{ | ﬂ % Protection Earth (PE) screw tightening torque
I s M10: 14.2N - m (144.9kgf * cm)max
S = % Can not be mounted upside-down
| ® =] Can not b ted upside-d
Q832 — °© e ~ g2 (mounted the top surface)
Njs dNjs . -
l
TSC-600 M10 (Stud Terminal)
Protection Earth &©
360
[14.17)
100
M Mounting Hole B.94]
Mounting Hole C— 815
Input 30 8 2'1]
Busbar Ti18] ‘ = ’
3 Output
¥ = ‘ = Busbar
k) o i b
\ °
=f- | A= =
; =1
olm Name Plate ©la
o|fF ®2 4
25T o — — 4+ ——+ — — —s = =
o8 e
©| i
| - )
i =irs | 8 tfr =
“ S Fan) a P .
A\ %4 0 & | © ,km =
i S
M10(Stud Terminal
70 Protection Earth &
[2.76] . Mounting Hole
Mounting Plate
335
[1319]
3
3-¢11 4[?5*7] ‘t?-ﬁjla % Tolerance : 1 [+0.04]
[043) | 15 % Weight : 10.0kg max
[059] S 1059 3 Mounting Plate : Aluminum t=2.0 [0.08]
® ¢@, © \ © ® 3-11 3 Busbar : Copper (Unplated) t=8.0 [0.31]
N~ . o )
‘ ﬂ 3 Dimensions in mm, [ ]=inches
%ﬂ I % Protection Earth (PE) screw tightening torque
¥ ® | k. s M10: 14.2N * m (144.9kgf - cm)max EMI/ENC
9 g 3 g — °© ‘ °© ~ <= % Can not be mounted upside-down Filter
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(mounted the top surface)
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CO$EL Three phase input type (Multistage filter)

TND series(400,6004) | Tsp -600 -18s

® @ ®

(MSeries Name

° o (DRated Current
GNIIS @ @5 P N (@Line to ground capacitor code:See table 1.1
RoHS

table1.1 Line to ground capacitor code

Leakage Current =< 1 |Line to ground capacitor
Code | Upper row : A ion | (nominal value)

Lower row : Y-connection | CY1 CY2 | CY3
105 | JSSMATOMAMAX {6 5oF | 0.14F |0.22uF
215 | SOMATSOMA MaX | 4 ouF | 0.1pF | 1.0pF
136 | 20MAIBOOMA MaX | o ouF | 2.24F | 2.20F
e S

sk When the line to ground capacitor code is different,
the attenuation characteristic is different.
skPlease contact us about low leakage current type.
(Change to low grounding capacitor)
#1 A-connection : Input 250/400V 60Hz
Y-connection : Input 250/500V 60Hz

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. | ltems 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 0.27mQ max \ 0.2mQ max
6 Safety agency approval temperatures -40 to +85°C (Refer to Derating Curve)

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

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

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

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

11 Impact 98.1m/s?(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) 210x125x360 mm [8.27 X4.92 X 14.17 inches] (W XH X D)

14 | Weight 10.0kg max | 10.5kg max

#2 Three Phase A-connection:400V (440V max)

Circuit Diagram Derating Curve

(1) Line to ground capacitor code : 105 (2) Line to ground capacitor code : 215
LINE Case LOAD LINE Case LOAD
e aavo) g gave ba 16 v g gave Sa 100
24 T o Ve s 24 T o Yoo s = 80 ~
3 (“ o0 u"c'u' % IHD’ (00 Se 3 (:‘ 00 u"c'u' % IHD’ (00 Se g gg
s g o gag g 6gg dd wag g \
i CY1 Cy2 CY3 : ! CY1 Cy2 CY3 § \\
i cy1 cv2 cvs! i cy1 cv2 cvs! - ?8 N\
| R al ! | al al ! 0 ) 1
Doy 0@ Doy o 40 -30 -20 40 50 60 70 808590
CY1, CY2, CY3: Line to ground capacitor CY1, CY2, CY3: Line to ground capacitor Ambient Temperature [cl
—L : Mounting Plate - : Mounting Plate
(3) Line to ground capacitor code : 136 (4) Line to ground capacitor code : 186
LINE Case LOAD LINE Case LOAD
e OGN g v Sa e (OGN g v ba
20 TG o et b5 20 TTLTH 179\ gt 35
sl ﬁjm Ie0 LT be sl ﬁjm Ie0 LT b6
3 CY1 Cy2 CY3 : 3 CY1 Cy2 cY3 :
i cv1 cy2 cvs! i cv1 cy2 cvs!
: ! ! A : el 1 A
N © o1 0@ Soy =9
Filter - ‘ - ‘
CY1, CY2, CY3: Line to ground capacitor CY1, CY2, CY3: Line to ground capacitor
=L : Mounting Plate —L : Mounting Plate
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TSD series (400,600A) | CO$EL

TSD-400 M10(Stud Terminal)
360 Protective Earthing ©
2-$12 [047) faam 125
Mounting Hole o2l
Mounting Hole 1065
Input 30 [419]
Busbar —
(8 SE Output
S = = Busbar
\ o @
] ==l 4 =
5 (]
ol =13
- Name Plate sl
SE88 = == s==5 =
S CR -
= 8|s
& °
= E== == =
© g ° ° | J @
o © _ © i _
5H i SH =l
M10(Stud Terminal)
70 Protective Earthing @
12.76] Mounting Hole
Mounting Plate
335
[13.19]
40 3 40 3
[157) [1.57] % Dimensions in mm, [ ] =inches
11 15 15 % Tolerance : +1 [+0.04]
[0.43] o~ 5} 550 -
0.5 ° © © ® @ % Weight : 10.0kg max
3-¢11 % Mounting Plate : Aluminum t = 2.0 [0.08]
®
ﬂ 3 Busbar : Copper (Unplated) t = 6.0 [0.24]
| I % Proctive Earthing (PE) screw tightening torque
— <ol . .
z wlg /© ©\ gz M10: 14.2N - m max
0|2 oS = )
qls == % Can not be mounted upside-down
(mounted the top surface)
TSD-600 M10(Stud Terminal)
360 Protective Earthing @
2-$12 [047) {4 125
Mounting Hole [4.92)
Mounting Hole 1065
'ETP“Q 30 (&1
usbar ﬂm] sl= . é%
NN ‘:’j: g 3 Output
S = = Busbar
\ o (€]
R =
= [©)
w2 slz
- Name|Plate ©lg
S58E =2 5-1=—=45 =
© s o|©
=2 o2
s °
Tl PRll==" =
= ] &=
© é o o j )
e © _ © i _
sl T #E i
M10(Stud Terminal)
70 Protective Earthing @
2.76] Mounting Hole
Mounting Plate
335
[13.19]
40 =3 40 3
1:57) 11.57) % Dimensions in mm, [ ]=inches
3[:)?3:1 15 — 15 % Tolerance : 1 [+0.04]
039 ° © © ° 05 3 Weight : 10.5kg max
3-611 % Mounting Plate : Aluminum t = 2.0 [0.08]
@
ﬂ % Busbar : Copper (Unplated) t = 8.0 [0.31]
e I % Proctive Earthing (PE) screw tightening torque
] [ 5 BMLEMC
= oy © © 2@ M10 : 14.2N - m max Fil
w2 |3 / \ = ) lter
s = % Can not be mounted upside-down
(mounted the top surface)
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CO$EL Three-phase input type (Multistage filter)

TND series(800,10004) | Tsp 1000 -356

® @ ®

%Series Name
© Rated Current
GNIIS @ @5 (®Line to Ground Capacitor Code:See Table 1.1

Table1.1 Line to Ground Capacitor Code
ROHS Leakage Current |Line to Ground Capacitor
= o Code |Upper row : A-Connection |(Nominal Value)
Lower row : Y-Connection| CY1 | CY2 | CY3

B 000 50uA/100uA max Not Not Not
» *1 50uA/100uA max | Provided | Provided | Provided
‘? e 304 | 10.5mA/21.0mA max | 0.1uF | 0.1uF | 0.1uF
a 1 | 1.5mA/3.0mA max X1 X1 X1
» 664 | 23mA/46mA max |0.224F | 0.224F | 0.22uF
s » 1 | 3.5mA/7.0mA max X1 X1 X1

316 | 960mA/1500mA max | 2.2uF | 2.2uF | 2.2uF
*2 90mA/180mA max | X2 X2 | X10
356 | 1080mA/1700mA max | 2.2uF | 2.2uF | 2.2uF
*2 | 100mA/200mA max X4 X4 X8
446 |1300mA/2100mA max | 2.2uF | 2.2uF | 2.2uF
#2 | 110mA/220mAmax | X5 | X5 | X10

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

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

#%1 A-Connection : Input 250/500V 60Hz

Y-Connection : Input 250/500V 60Hz

#2 A-Connection : Input 250/400V 60Hz
Y-Connection : Input 250/400V 60Hz

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
[VAC] | Three-phase Y-Connection 500 (Voltage Range:528 max) 50/60Hz =3
1 Rated Voltage
[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 0.1mQ max
6 Operating Temperature/Humidity -40 to +85°C (Refer to Derating Curve)/20 to 95%RH (Non condensing)
7 Storage Temperature/Humidity -40 to +857C/20 to 95%RH (Non condensing)
8 Vibration 10 to 55Hz, 9.8m/s?(1G), 3min. Period, 1hour each X, Y and Z axis
9 Impact 98.1m/s?(10G), 11ms Once each X, Y and Z axis
10 Safety Agency Approvals UL60939 [Overvoltage Category : II AItitud.e : 300_0m], .CSA C22.2 No. 8 (C-UL)
EN60939 (DEMKO) [Overvoltage Category: I Altitude : 3000m], ENEC
11 Case Size (Without Projection) 1[394); ;(5657 :i)%??gz(y:h;':? ()W XHXD)
12 Weight 11.5kg max

#3 Line to Ground Capacitor Code [186] , [356] , [446] , Three-Phase A -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

Circuit Diagram Derating Curve

(1) Line to Ground Capacitor Code : 000 (2) Line to Ground Capacitor Code : 304, 664, 316, 356, 446
LINE Case LOAD LINE LOAD 1 00
10 gl i 04 10 04 | = 80 N
ol ] o8 2 il o 58 <
30 7oL (O (o0 Os 3C E 06 ! 8 \
7 T | 40
wie  GHE dud  eng ohotd  oford Groty oz %
; i i cvs 3 20
| i | cvs | 0 )
! i i - = + i -40 -30 -20 40 50 60 70 80 85 90
EMVEMC ©o= 3¢ @?1 +°® ! Ambient Temperature ['C]
Filter =L : Mounting Plate CY1, CY2, CY3 : Line to Ground Capacitor

=L : Mounting Plate
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External view

TSD series (800,1000A)

 CO$EL

TSD-800/1000-[ ]

2x $ 12 [0.47) 346 M10(Stad Terminal)
Mounting Hole [13.62] Protective Earthing &
74 155
[2.91] Mounting Hole [6.10]
oS 136
Input 30 &2 30 (331
Busber [1.18] 1= [1.18]
| é Output ;é
\§ N o & - oI5 Busber -
™ ™ A} 72 h
T S R ]
B + = ——
wlf O
- 88
Name|Plate o F@
8% 88 1 : 2 5 ] —
T =3 lo
s oF
o
- F@
f 3 56 5 4 —/
Fan r r i@
Yo @ e
= = T = (] 153 = =5
B
= Mounting Plate
35
& < 74 | M10(Stud Terminal) Mounting Hole
- 2.91] Protective Earthing &
321
[12.64]
52+3 5213
[2.05:0.1] [2.05%012]
20 20
[0.79] [0.79]
° 0
3x¢14 3x¢14
1055] © © 1055]
@ ¢ ®
ol§ \5*\ r\/
w\= N\ N\
€] ® ™~ §
ol ® ® Cali™
Nle.

-T773 -

3 Dimensions in mm, [ ]=inches
% Tolerance : +1 [+0.04]
% Weight : 11.5kg max
3 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)

TS-6
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I:I:I$EL - Characteristic Data <Reference Data> [ Tsc/msp (400,6004) series |

TSC-400-000/TSC-600-000 TSC-400-304/TSC-600-304
WAttenuation Characteristic(Static characteristic) Differential Mode WAttenuation Characteristic(Static characteristic) ~ —— Differential Mode
0 Common Mode 0 Common Mode
N =™\ /’“
o — = 20 N -
o — o T~ [T
o 40 o 40 \ = 7
£ s =] 2 60 \ g =d
o N
S 80 N 2 8
< <
100 100
120 120
0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHZ]
TSC-400-664/TSC-600-664 TSC-400-665/TSC-600-665
WAttenuation Characteristic(Static characteristicy =~ — Differential Mode M Attenuation Characteristic(Static characteristic) ——Differential Mode
Common Mode 0 Common Mode
0 T N N
nY r !
o 0 \ fZ=2s o 5 i
% 40 T \ = % 40 = v /
2 60 \\ A\ = g 6 \ i il
2 _,f/ 2 X ‘.,/
§ a0 == § 80 \
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHZz]
TSC-400-000-H/TSC-600-000-H TSC-400-304-H/TSC-600-304-H
MAttenuation Characteristic(Static characteristic) — Differential Mode WAttenuation Characteristic(Static characteristicy ~ —— Differential Mode
0 Common Mode 0 Common Mode
= [
20 = 20 i \, =]
2 4 = g w0 T A e e
S \ L S \ B I~
T 60 \ = T 60 \ = ———
2 \— 2 A
£ 80 g 80
< <
100 100
120 120
0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHZz] Frequency[MHz]
TSC-400-664-H/TSC-600-664-H TSC-400-665-H/TSC-600-665-H
MAttenuation Characteristic(Static characteristicy ~ —— Differential Mode WAttenuation Characteristic(Static characteristicy ~ — Differential Mode
0 Common Mode 0 Common Mode
] } I
Sy = ~ =S
2 0 NG 1 =i o N i —
2 w0 il \\ =11 ——V/ S N =TT ——V/
S { N(HF ~ S { T =
g 00 \ TN T g €0 Nl | 1
8 80 ~ g 80 ~ ad
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHZz] Frequency[MHZ]

EMI/ENC
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CO$EL |

TSD-400-105/TSD-600-105

Characteristic Data <Reference Data> [ 7sb (400,600,800,10004) series |

TSD-400-215/TSD-600-215

MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
\§ "\ p lﬂ
20 \ TN 20 L
N L
T 40 T 40 ——:::————%:77————— S ) «f N WA R
S 60 S 60 \ anll
2 3 \
2 2 i
g 80 g 80
z <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
TSD-400-136/TSD-600-136 TSD-400-186/TSD-600-186
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
(‘ TN 7/ [1 A C N N
20 o HErT—A 20 \ i ]
g 40 = LA T 40 = A
S 60 \ L 5 &0 1\ BT s
g \\/ — g \ ,//
LA L
§ &0 A\ § 80 N
z <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
TSD-800-000/TSD-1000-000 TSD-800-304/TSD-1000-304
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
20 ™ 20 = i
o I H ) ]
40 = 4 =
2 ~ H R e Sy Y Eznilliad
£ 60 PH AP £ 60 Mo A e Y
El \ [ A 2 \ N A
% 80 \.,J‘*/ % 80 \'AU A
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
TSD-800-664/TSD-1000-664 TSD-800-316/TSD-1000-316
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mod‘e‘
—
20 T B 20 P\
\ NS
o N i 7 - o NN i N
A S at 2 =N AT =
2 60 ke ke a 2 60 Rastt L e
\ e L
£ 80 \ S 2 a0 e ANz
< z
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
TSD-800-356/TSD-1000-356 TSD-800-446/TSD-1000-446
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common MOdﬁ -
20 20 C
g 40 Qt,,,,,,,i N I A= o g a0 LI M
[ =
2 60 e AT L £ 60— PN L L
B q et S \ [
%C) 80 ‘\J.f\y ’--l' g 80 ‘\u 4 ot
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
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CO$EL | 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.

Terminal

Fig.1.2 Terminals dimension

table.1.1 Selected conditions terminals dimension

"a"Allowable dimension | "b"Allowable dimension
19.5mm max 38.5mm max

Model Name
TSC/TSD series

(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.

Mounting screw

EMIENC
Filter

Fig.1.3 Busbar Connection

2 Notes on wiring and storage

H 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 fingerprints.

B Notes on storage
Please avoid storage in environments where copper corrosion
is concerned. Storage under a normal temperature and humidity
environment is recommended.

TS-9 - 776 -






CO$EL

1 Method of connecting
EMI/EMC Filter

(1) Single-phase

LO—11 emvemc 3 [
N @ 2 Filter 4 —
FG@—‘—«

Device

LO—1 4
EMI/EMC .
NO—2 Fiter 5 Device
—3 6

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

(2) Three-phase three-wire

L1O—1 4
© EMI/EMC

L2 2 Filter

L13O—3

FG @—3—0

Device

(3) Three-phase four-wire

L1O—1 4
L2© 2 EMVEMC ° [
L3 @ 3 Filter 65—
NO—IN N'—
FG@—&—«.

Device

[Reference] Example of calculating input current calculation

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

4000 [VA]
400 [V]X4 3~

EMIENC
Filter

Input current = =5.8A]

Manual-1

Instruction Manual

2 Caution when connecting
EMI/EMC Filter

Please note the excessive temperature increase of EMI/EMC filter.
Please contact us if judgement is difficult.

(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 filters have short term peak current capability. Therefore,
it can flow ~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 flowing.

(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.
EMIEMC | | Inverter | | EMVEMC
Filter or Filter
servo driver| | single-phase
] [ inputtype
e

possible mpossibl

EMUEMC | | Inverter | | EMIEMC
Fiter || o || Filter
servo driver Three-phase
[] inputtype

impossible

possible

(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 filter.

-718-



CO$EL | Instruction Manual

3 Safety Considerations

Hl 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.

=779 -
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CO‘EL Ripple noise attenuation type for switch mode power supplies(DC)
SNA -03 -223 - |

@ ® ®

(MModel Name
(@Rated Current
®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
@®Options

D:DIN rail installation type

sk The dimensions change when the option is set.
Refer to External view.
DIN rail installation type is option

Features of SNA series (1A and 3A)

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

- +50VDC - Best filter for switch mode power supplies of
analog circuits
(ex. power supply filter for an operational amplifier)

Specifications
SNA-01-223 | SNA-03-223
No. | ltems
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), Tminute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 50MQ min at room temperature and humidity
5 DC resistance 190mQ max ‘ 90mQ max
6 Operating temperature -40 to +71°C (Refer to Derating Curve)
7 Operating humidity 20 to 95%RH (Non condensing)
8 Storage temperature/humidity -40 to +75°C/20 to 95%RH (Non condensing)
9 Vibration 10 to 55Hz, 19.6m/s?(2G), 3min. Period, 1hour each X, Y and Z axis
10 Impact 196.1m/s?(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 52 X35X93 mm [2.05 X 1.38 X 3.66 inches] (WX H X D) /130g max (Option : -D refer to external view)

Circuit Diagram Derating Curve

CcYy

+Vin O O +Vout 100 Y
IN ouT 80
o
COM-in O O COM-out & 6
o
S
@ 40
. ©
-Vin O -Vout 3
S 20
CYI 0 )

40 30 -20 10 O 40 50 60 707180

Ambient T t c
%MII/EMC CY : Line to ground capacitor Co : Electrolytic capacitor %: Mounting Plate mbient Temperature [C]
ilter

BExpected life : 10 years

SN-1 - 780 -



SNA series (1A,34) |

CO$EL

External view
Standard Type

2-$4.5
[0.18] Mounting Hole
CN1 CN3
Pin No. Function Pin No. Function
12 COM:-in 1,2 COM-out
= — CNZS,4 +Vin CN43,4 +Vout
0
- Name|Plate
Iy A5 Pin No. Function Pin No. Function
§8 |2 —
o F|T 1,2 -Vin 1,2 -Vout
— 34 | COM-in 34 | cCOM-out
I
1/0 Connector Mating connector Terminal
CN1~CN4 |B4B-XH-AM | XHP-4 Reel:SXH-001T-P0.6
Bulk:BXH-001T-P0.6
82 *o05
523 (Mfr:J.S.T)
. Option harness : Refer to Instruction Manual 4
Mounting Plate 93
[3.66]
% Tolerance : +1[+0.04]
3% Weight : 130g max
% PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
=)
S E 3% 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 installation Type
CN1 CN3
— Pin No. Function Pin No. Function
3 1,2 COM-in 12 COM-out
3.4 +Vin 3,4 +Vout
Name Plate
. —M CN2 CN4
N § ] Pin No. Function Pin No. Function
= — J[j 1,2 -Vin 1,2 -Vout
— 3,4 COM-in 3,4 COM-out
,‘EE 1/0 Connector Mating connector Terminal
CN1~CN4 |B4B-XH-AM | XHP-4 Reel:SXH-001T-P0.6
Bulk:BXH-001T-P0.6
M4 84 Mounting Plate (Mfr:J.S.T)
L 31 Option h : Refer to Instruction M 14
4 s 875 ption harness : Refer to Instruction Manual
[3.44]
% Tolerance : £1 [£0.04]
% Weight : 140g max
. 3 PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
0|8
= % Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
% Case : PBT
k @ % Dimensions in mm, [ ]=inches
% Keeping drawing current per pin below 2A for CN1 to CN4
8 DIN rail /
s
ENote when installing the EMI/EMC
Filter on a DIN rail.
When the EMI/EMC Filter is grounded through _ DIN rail
the DIN rail, the proper noise attenuation may not
be achieved. C—D CT—>O (J|NamePlate| D C—bH C—O
Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.
2 [
RMVENC
Filter
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CO‘EL Ripple noise attenuation type for switch mode power supplies(DC)

SNA series (6A) SNA -06 -223 -

@ ® ®
s ) =79

(MModel Name
(@Rated Current
®Line to ground capacitor code:See table 1.1.

A\
¢ s

ROHS " ; tablel1.1 Line to ground capacitor code

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

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

Terminal block type DIN rail installation type

k The dimensions change when the option is set.
Refer to External view.
DIN rail installation type and Terminal block type are option

Features of SNA series (6A)

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

- +50VDC - Best filter for switch mode power supplies of
analog circuits
(ex. power supply filter for an operational amplifier)

Specifications
SNA-06-223
No. | ltems
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), Tminute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 50MQ min at room temperature and humidity
5 DC resistance 50m€2 max
6 Operating temperature -40 to +71°C (Refer to Derating Curve)
7 Operating humidity 20 to 95%RH (Non condensing)
8 Storage temperature/humidity -40 to +75°C/20 to 95%RH (Non condensing)
9 Vibration 10 to 55Hz, 19.6m/s? (2G), 3min. Period, 1hour each X, Y and Z axis
10 Impact 196.1m/s? (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 [2.05X 1.38 X4.61 inches] (W XH X D) /150g max (Option : -D, -T, -DT refer to external view)

Circuit Diagram Derating Curve

CcYy

+Vin O O +Vout 100 Y
IN ouT 80
2
COM-in O O COM-out Z
o
©
©
& 40
. ©
-Vin O -Vout 3
= 20
CYI 0 )

40 -30 20 10 O 40 50 60 707180

Ambient T t c

%MII/EMC CY : Line to ground capacitor Co : Electrolytic capacitor %: Mounting Plate mbient Temperature [C]
ilter

BExpected life : 10 years

SN-3 -782-



Standard Type

SNA series (6A)

External view
Terminal block Type

 CO$EL

2-$4.5 6-M3 2-$4.5
[0.18]Mounting Hole / [0.18]Mounting Hole
N +Vout
o 4 i N T8 B2 | | COM-out
= . S| +Vin — - Name Plate -Vout
== NamePlate ,, =l = ~vout
RS 1 S E|E comin
Ola F| 2 41 OIS TS Vin /
I + T ©oF
=] L J [— I =)
CN4 N7 ©lg, i
106 +05 106 +05 | Terminal cover
Mounting [4.17] Mounting (@17
Plate 17 Plate 117
— [4.61] - [4.61]
88 9 &
3 Tolerance : £1[+0.04]
% Weight : 150g max . .
CN1 CN3 3% PCB Material /thickness : CEM3 /1.6mm [0.06 inches] § J&’féﬁ?"?éoﬁﬁfxo'o“
Pin No. | Function Pin No. | Function | 3% Mounting plate | rface finishing : nickel plating) t=1.0 [0.04 :
T2 Tcomr | 12 | Conran s tounting piate  ron (surface finshing : nickel Pating) 1.0 0041 . pcg Material thickness : CEM3 /1.6mm [0.06 inches]
3.4 +Vin 34 +Vout 3% Dimensions in mm, [ ]=inches >< lc\:/lount'lr;gBr_Jrlate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
CN2 CN4 3% Keeping drawing current per pin below 5A for CN1 to CN4 é Di?i:r;sions in mm, [ J=inches
EinNoYlTkuncion Rin[NoY|fnction O Clgrinsior 1N FIEmEdE llieiminal 3 Terminal block screw tighting torque M3:0.8N - m (8.5kgf - cm) max
1,2 |[-Vin 1,2 -Vout CN1~CN4 | B4P-VH| VHR-4N | Reel:SVH-21T-P1.1
34 COM-in 34 COM-out Bulk:BVH-21T-P1.1

DIN rail installation Type

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

Terminal block type+DIN rail installation Type

6-M3
Z =| z — 5 +Vout
3 B TB2 ||~ COM-out
Name Plate _ +Vin — - Name Plate -Vout | _
NE COM-in 4— N 1
) . S L]
Vin — -
S SENCY S =
M4 108.5 Mounting Plate M4 108.5 Mounting Plate /_Terminal cover
= FG 14.27) = FG 14.27]
112 112
[4.41] [4.41]
I = |=
o : %( \ . im 5 %
To T To JC
|z f 1 .
22 DIN rail % Tolerance : £1 [£0.04] 38 DIN rail
3 Weight : 160g max =
% PCB Material /thickness : CEM3 / 1.6mm [0.06 inches] % Tolerance : +1 [+0.04]
CN1 CN3 % Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04] 3 Weight : 170g max
Pin No. [ Function | [ Pin No. [ Function| 3 Case:PBT ) % PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
1,2 | COM-in 12 | cOM-out] * Dimensionsinmm, [ ]=inches 3% Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
3.4 +Vin 3.4 FVout % Keeping drawing current per pin below 5A for CN1 to CN4 % Case : PBT
CN2 CN4 3 Dimensions in mm, [ ]=inches
Pin No. | Function Pin No. | Function 1/0 Connector | Mating connector Terminal % Terminal block screw tighting torque M3:0.8N - m (8.5kgf - cm) max
12 |-Vin 12 -Vout CN1~CN4 | B4P-VH VHR-4N |Reel:SVH-21T-P1.1
3,4 COM-in 34 COM-out Bulk:BVH-21T-P1.1

ENote when installing the EMI/EMC
Filter on a DIN rail.
When the EMI/EMC Filter is grounded through =

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

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.

DIN rail

NamePlate| P C—DO C—DO

- 783 -
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CO‘EL Ripple noise attenuation type for switch mode power supplies(DC)

SNR series (10A) | SNR 10 223 -

@ ® @
7 (®Model Name

“ =" ) - (QRated Current
H s &= ) e SR e @®Line to ground capacitor code:See table 1.1.
e I
ROHS s 2 b poree i table1.1 Line to ground capacitor code
>l - Code |Line to ground capacitor (nominal value)
P 000 Not Provided
: 223 22000pF
: )
@®Options

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

DIN rail installation type

sk The dimensions change when the option is set.
Terminal block type Refer to External view.

DIN rail installation type and Terminal block type are option

Features of SNR series (10A)

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

- 50VDC - Best filter for switch mode power supplies of
analog circuits

Specifications
SNR-10-223
No. | ltems
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), Tminute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 50MQ min at room temperature and humidity
5 DC resistance 20m€Q max
6 Operating temperature -40 to +71°C (Refer to Derating Curve)
7 Operating humidity 20 to 95%RH (Non condensing)
8 Storage temperature/humidity -40 to +75°C/20 to 95%RH (Non condensing)
9 Vibration 10 to 55Hz, 19.6m/s? (2G), 3min. Period, 1hour each X, Y and Z axis
10 Impact 196.1m/s? (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 [2.05X 1.38 X4.61 inches] (W XH X D) /140g max (Option : -D, -T, -DT refer to external view)

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

Circuit Diagram Derating Curve

100

(«

<
(=}
V.

Al =2]
oo o
T
|
|
|
I
I
|
|
|
|
|
|
|
T
|
|
|
I
|
|
|
|

Load Factor [%]

N
o

1l
o
N

40 -30 -20 -10 0 40 50 60 707180
. -
%MII/EMC CY : Line to ground capacitor Co : Electrolytic capacitor -+ Mounting Plate Ambient Temperature [C]
ilter

BExpected life : 10 years
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SNR series (10A)

 CO$EL

External view
Terminal block Type

Standard Type

2-$4.5 8-M3 2-¢45
/ [0.18] Mounting Hole - /10.18]Mounting Hole
TB TB2 +Vout
° CN16 onz| [
7 Sle ﬂ NameiPlate GW _ 2| +Vin Name:Plate ]/ Vout
Y2 ok : : I — = e
N Fl= HJ HJ ©lJ o= -Vin é
L[ 1he = L
- — E= == 1iNRs
©|s,
106 05 106 £05 Terminal cover
Mounting [4.17] Mounting @A77
Plate 117 Plate 117
1461 [4.61]
8|2 -
A= 9 :gi
% Tolerance : +1[+0.04]
% Weight : 140g max . .
3 PCB Material /thickness : CEM3 /1.6mm [0.06 inches] é TWOelle;:tnC?S Oigu;—'xo-o“]
3% Mounti late : | rface finishing : nickel plating) t=1.0 [0.04 N
O o TFargion e o TFangion] . aounting plate :Iron (surface fnshing : nickel pating) =1.00041 .. pop aterial thickness : CEM3 /1.6mm [0.06 inches]
123 | Vin 123 | Vout >< Dimer;sions in mm, [ J=inches % Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
= = . : : X : % Case : PBT
i X K d t below 5A (7A at peak 1t
456 | +Vin 456 | +Vout fo?egwftorgmﬁ;g current per pin below 5A (7A at peak current) % Dimensions in mm, [ J=inches
- - 3 Terminal block screw tightening torque M3:0.8N * m (8.5kgf + cm) max
/0 Connector | Mafing connector Terminal 3 Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2
CN1,CN2|B6P-VH| VHR-6N | Reel:SVH-21T-P1.1
Bulk:BVH-21T-P1.1

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

DIN rail installation Type

Terminal block type+DIN rail installation Type

8-M3
B =
z[ CN1 CN2 3 z[ 181 TB2 5 +vout
1% | NamejPlat G i Name Plat A vout
H ame; Plate m oz ame Plate _-Vout = m
o o 0[S X e Qe
H uu_l o -Vin o, _lj
|[Het 1 e i _
<l 8l TEB— =
M4 4; 108.5 Mounting Plate M4 108.5 Mounting Plate Terminal cover
o - [4.27] L EG [4.27]
= FG 112 112
[4.41] [4.41]
88 of5 885
5% DIN rail SE i
Sls L % Tolerance : £1 [+0.04] 2|2 DIN rail
% Weight : 150g max
3 PCB Material /thickness : CEM3 / 1.6mm [0.06 inches] % Tolerance : £1 [+0.04]
CN1 CN2 3 Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04] Weight : 160g max
Pin No. [ Function| [ Pin No. [ Function| > Case:PBT ) % PCB Material /thickness : CEM3 /1.6mm [0.06 inches]
1,2,3 | -Vin 1,2,3 | -Vout % Dimensions in mm, [ ]=inches 3 Mounting plate : Iron (surface finishing : nickel plating) t=1.0 [0.04]
456 | +Vin 456 | +Vout 3% Keeping drawing current per pin below 5A (7A at peak current) % Case : PBT
for CN1to CN2 % Dimensions in mm, [ ]=inches
1/0 Connector |Mating connector Terminal 3 Terminal block screw tightening torque M3:0.8N - m (8.5kgf * cm) max
CNT.CN2|B6P-VH| VHR-6N | Reel:SVH-21T-P1.1 3% Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2
Bulk:BVH-21T-P1.1

ENote when installing the EMI/EMC

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

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

= >
—
F=g

el

DIN rail

p C—b C—>

EMI/ENC
Filter

-785-
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CO$EL  Characteristic Data <Reference Data> [ SNA/SNR series

SNA-01-223

SNA-03-223

—— Differential Mode

BAttenuation Characteristic(Static characteristic) Common Mode

0

—— Differential Mode

BAttenuation Characteristic(Static characteristic) Common Mode

0

T~ "n\
N ~N
20 ™ 2o 20 N
\\ / ‘\; p.

— N — N
% 40 il % 40 \\/_
5 o il GG 5 o SANAY])
AN AV,
o ~ /\M! s ¥
g 8 Z 80

100 100

120 120

0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
SNA-06-223 SNR-10-223

—— Differential Mode

M Attenuation Characteristic(Static characteristic) Common Moda

0

N
20 \ A o
N / Il
— \ ZANY4 Ml
g 40r\ N =
[ 1% d
| AT /
2 60 M — ANATAN
=}
=
5
2 8
100
120
0.01 0.1 1 10 100

Frequency[MHz]

—— Differential Mode

MAttenuation Characteristic(Static characteristic) Common Mode

0

N

20

40 ™ 1

60

\\\

80

Attenuation[dB]

100

120
0.01 0.1 1 10 100

Frequency[MHz]

EExample of attenuation output noise.

LCA10S-12

5mV/DIV
4uS/DIV

LCA30S-12

>

5mV/DIV
4uS/DIV

LCA50S-12

10mV/DIV
4uS/DIV

LEP24OF 24

50mV/DIV
44S/DIV

SN-7

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

LCA10S-12+SNA-01-223

(Room temp,Room Humi)
BW:500MHz

LCA10S-12

12V 0.9A

5mV/DIV
44S/DIV
(Room temp,Room Humi)
BW:500MHz
LCA30S-12
12V 2.5A
i 5mV/DIV
44S/DIV
LCA50S- 12+SNA 06-223
(Room temp,Room Humi)
BW:500MHz
LCA50S-12
mm 12V 4.3A
10mV/DIV
S 4uS/DIV
LEP240F-24+SNR-10-223
(Room temp,Room Humi)
BW:500MHz
LEP240F-24
24V 10A
50mV/DIV
44S/DIV

¥ Measured by differential probe (KEISOKU-GIKEN:DP-100).
- 786 -
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1 Wiring to Input/Output
terminals

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

2 Application examples

W Power supply for an operational amplifier.

+50V Vi Vout
Switch Mode +Vin *Vou
Power Supply| 0 (SNA)
COM-in  COM-out
Switch Mode [ 0
Power Supply -Vin -Vout
-50V
M Single output power supply.
+50V
+Vin +Vout
Switch Mode (SNA) Load
Power Supply - COM-in  COM-out
-Vin -Vout
+50V
+Vin +Vout
Switch Mode (SNR) Load
Power Supply - Vin Vout

3 Safety Considerations

W 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.

- 787 -

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

Instruction Manual

4 Optional Parts

M 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)

H Peak current is possible to draw as below.

Ip  :peak current (20A)
<
S lave : average current
3
lo
0
y o t [sec]
Ip-t1+lo-t2

t1 = 10 [sec], lave = = rated current

t1+1t2

= Du
t1 +1t2

ty

Duty is depended on peak current, refer to below chart.

16A 18A 20A

Peak current [A]

EMIENC
Filter

SN-8
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(1) Attenuation Characteristic(Static characteristic)

3% Attenuation= 20log(Uoi/Uez)[dB]

Uo: : Voltage in state without filters

Ue: : Voltage in state which added filters
3 N.A. : Network analyzer

HObject product : Single-phase input type (Differential mode)
| NA [ NA A A
: | ' ! : | 1 3 ‘ I
I l]s0| ! 50 50 !
5 ! | | I ! EMI/EMC ! I
[ ' balun balun Q 1 QY 1| balun i balun | | T2
| )| e : Uu1: ! ‘ Filter | Uoz:
| | | | | (Y [ | |
] | @ 4 |
I_ _ [ ‘7777 - S
Reference Connection B Test Connection
HObject product : Single-phase input type (Common mode)
| NA [ NA A A
: : ! ‘ : | 1 3 | |
I l]s0| ! 50 50 !
¥ | I ! EMI/EM !
! ! : Q : QT Fi{ter ¢ ! Q :
| | | Yot | I | Uoz,
| | | | | | 2 4 | |
| | @ |
I_ _ [ ‘7777 - S
B Reference Connection B Test Connection
BObject product : Three-phase three-wire system (Differential mode)
A [ NA A A
: | ! ! : | 1 4 ‘ I
I | ?f | | 50| EMIEMC lso]
I 'l balun balun | | 1 QT 1| balun | 12 Fiter 5[ | balun | I T2 |
I : | Uo1 I : ! Uoz
! | ! —3 @ 6 ‘ \
] | |
I_ _ [ — ‘7777 i -
Reference Connection (A) B Test Connection (A)
TNa T T T T T A ! T | o N
| NA ! | NA | NA. | | NA. !
! | ! | ! 1 4 |
150 | ! 50 I 50 ! 50 I
| I EMIEMC | |
: Q balun | || balun Q | : Q balun :* 2 Filter 5[ 1| balun Q !
| x| Il Yot | | IR Uoz:
I . L : I M3 @ 6 |
I et L __ 4 - T - A -
B Reference Connection (B) Test Connection (B)
% Measured with the above test circuit (A) or (B)
31 Equilibrium measurement with mixed-mode S-parameters in the instrument
BObject product : Three-phase three-wire system (Common mode)
| NA INA | D NA D NA
| : ! ‘ | | 1 4 ‘ |
s0[] 1[50 50| | Ll|so] !
o gL R S
I : | Yot I : ! Uoz,
I | | I 3@ 6 ! |
| | |
1L [ ‘7777 - -
B Reference Connection B Test Connection
HObject product : Three-phase four-wire system (Differential mode)
TNaA B T T T A ! o T | o B
| NA. ! | NA- | NA. | | NA. :
| | T ! | 11 4+ |
| 50 ! | s0 | | 50 ' ememc | | 50|
| Q balun |! /| balun Q | ;2 balun | 72 Filter 5[ 1| balun Q I
| || o Yor | | Y ez
I : L : | M3 6+ |
R e d ] __ o ot - —===4 —- —--=
f— f— = N @D N =
L
Reference Connection Test Connection
*1 Equilibrium measurement with mixed-mode S-parameters in the instrument
mObject product : Three-phase four-wire system (Common mode)
e [ — [ ——
LNA I NA I NA | NA. |
: : T | : ‘ 1 4 ‘ |
50| | Fllsof ! 50| | | 50| !
Y el B peeery DR
| | | Uu1‘ | | | Uoz,
! ! | | ! ! 3 6 ! |
__ L |- —_2 __1 [
— — = N DN =
E=

Reference Connection

Test Connection

Manual-3
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HObject product : DC input type (Differential mode)

2% Attenuation= 20log(Us:/Ucz)[dB]

Uo: : Voltage in state without filters

Uez : Voltage in state which added filters
X N.A. : Network analyzer

———n

| NA T I'NA | | NA I NA | | NA I NA |
| ‘ | | : fsvin  +vout|— : | I : —+vin  +vout}—] : |
1 @ 'l balun balun : Q@ | | 1| balun [—fcomn Comotf— balun | | Uo | 1| balun Filter balun | | Uoa !
! ‘ | Yo, ! ‘ (SNA) ! | [ ! (SNR) ! |
! ! | ! ! —-Vin  -Vout|- ! | ! ! F—-vin  -Vout{—| ! |
[ [ [ [ __ ]! [
= L e = L L
- Reference Connection - Test Connection(SNA) Test Connection(SNR)
HObject product : DC input type (Common mode)
. == —n P ——— = == —n P ——— =
1 NA PNA I NA. ! CNAL I NA. ! CNA
‘ ; | | | : ‘EMVENC : | | : T : !
: 50 | 1150 ! : 50 | L Filter —I | 50 ! : 50| | | EMIEMC | 50 !
| Q | : Q : b COMin COM-out | Q : e Filter | a :
| | | Uo1, | | (SNA) | Uoz, | | (SNR) | Uoz,
| ! | | | ! vin - vout| ! | | ! Vin Vout ! |
| | | | | | | |
R S I I -1 T _,,,J -1 T _,,,J
- Reference Connection - Test Connection(SNA) Test Connection(SNR)
(2) Pulse Attenuation Characteristic
. 1 3
Noise L EMIEMC Vi Vo
simulator 2 Filter 4
50 vi 50['50] Vo
Q @ olla 1 MU sec;
1 T
= = = = = = Input pulse waveform Output pulse waveform
Single-phase input type
- 789 - Manual-4
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[ IHead Office

COSEL CO,, LTD.

1-6-43 Kamiakae-machi,Toyama 930-0816, Japan
+81-76-432-8152

sales@cosel.co.jp

www.cosel.co.jp/en

[IWorldwide Sales / Support Network

(AMERICA]

COSEL U.S.A., INC.

(Free) +1-888-661-1705
sales@coselusa.com
www.coselusa.com

{Engineering and Technical Support)
(Free) +1-888-661-1692
techsupport@coselusa.com

(EUROPE)

COSEL EUROPE GmbH

+49-69-95 00 79-0 E,IZ%)ADE&(E
sales@coseleurope.eu

[URL] www.coseleurope.eu 2023

{Engineering and Technical Support) 2024
techsupport@coseleurope.eu

(ASIA)

COSEL ASIA LTD.
+852-2305-2712
sales@coselasia.com
www.coselasia.com

COSEL (SHANGHAI) ELECTRONICS CO., LTD.
+86-21-6440-0381

sales@coselasia.cn

www.coselasia.cn

Distributor:



