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/ Before using our product \
l Warning

@ When the product is in operation, inside there are components which have high voltage and high
temperature. They may cause electrical shock or burn if you touch the internal components.

@ Do not modify, disassemble or remove the enclosure of the product. This may cause electrical
shock, burn or fire hazard.

€ When the product is operating, keep your hands and face away from it. This may cause injury by
accident.

Il Attention

@ It is necessary to read the instruction manual and catalog. Please confirm the content of the
catalog and instruction manual before you use our products.

€ We make every effort to improve quality and reliability of our products. However the product may
accidentally malfunction or fail. Therefore, please ensure fail safe function of your product when
our product is used in equipment where high reliability is required (such as nuclear control,
aerospace, life-support, traffic control etc.).

' If the product is used in an environment where water, moisture, dust, strong electromagnetic field
or corrosive gas is present, it may cause the failure of the internal components of the product.

The life-limited components (such as electrolytic capacitor, internal fan.) should be replaced
periodically. Please arrange for the appropriate overhaul period depending on the usage
environment.

XS When you export the product, please comply with all appropriate export-related laws, and
procedures.

*k The content of the catalog may be changed without advanced notice.
If necessary, please request product specification from our representatives before ordering. /




EMI/EMC Filter Contents

H Single-phase type
Rated e Rated current [A] Released Option
voltage 3A 4A 6A 10A 16A 20A 30A 40A 50A 60A YL D F
AC250V | EAC [ ] — [ ] [ ] [ ] [ J [ ] — — — 10 [ ] —
AC250V | EAM [ ] — [ ] [ ] [ ] [ J [ ] — — — 10 [ ] —
AC250V | EAP [ ] — [ [ ] ([ ] [ ] ([ ] — - - 10 [ ] -
AC250V | ESC [ J — [ J [ ] [ ] — — — — — 10 [ —
AC250V | ESM [ J — [ J [ ] [ ] — — — — — 10 [ —
AC250V | ESP [ ] — [ ] [ ] [ J — — — — - 10 [ J —
AC250V | NAC - [ J [ J [ J [ J [ J [ J - - - 05 [ J —
AC250V | NAM — [ ] [ ] [ ] [ ] [ ] [ ] — — — ‘05 [ ] -
AC250V | NAH — — [ ] [ ] [ ] [ ] [ ] — — — ‘06 [ ] —
AC250V | NAP — [ ] [ ] [ ] [ ] [ ] [ ] — — — ‘05 [ ] —
AC277V CD
pcaoov| VA€ - - - - - - - ® ® L] Py - °
AC277V CNEW
bcaoov | NAM - - - - - - - L L L 21 - -
AC277V LNEW ]
pcaoov| NAH - - - - - - - ® L] L] Py - )
AC277V D
pcaoov| AP - - - - - - - i ® i 21 - b
AC250V | NBH — — [ ] [ ] [ ] [ ] [ ] - - — 07 [ ] —
AC250V | NBC — — [ ] [ ] [ ] [ ] [ ] — — — 07 [ ] -
e
AC250V | NBM — — [ ] [ ] [ ] [ ] [ ] — — — 07 [ ] —
Option  -D: DIN rail installation type  -F: High input voltage (Rated voltage 500VAC/600VDC)
H Three-phase type
Rated e Rated current [A] Rel d Option
voltage 4A | 6A | 10A | 20A | 25A | 30A | 36A | 40A | 50A | 60A | 64A | 80A |100A|120A|125A|150A(160A(200A|250A|300A|400A|600A(800A|1000A| Y84 | D |G |H | L
- ®o & & — | e — | — | — | —|—|—|—|—|—|—|—|—"|—|—=—|—|—-|-1|- 14 @ — @ —
o111 A T T e R Bt At S T S S S S S e e S T S S AR SRR, STt P
- -] =-]-]-]-1® ® @ | —-—|—-—|—-—|—=-|—-|=-|=-|=-|=-|=-|=-]=-1|-=-1]- 19 | —|—|@|—
AC500V|TAC| @ | @ | ®@ @ | — | @®@| — | — | —|=—|=|=|=|=|=|=|=|=-|=-|=|=|—=-|-1|- 05 |@|—|—|—|—|—
AC500V|TAH @ | @ | ®@ @ | — | @®@| — | — | —|—|=|=-|=-|—=-|=|=|=|—=-|=-|=|=-|—-|-1|-=- 06 |@|—|—|—|—
ACSOOV|TAC| — | — | — |- |- |- |-|-|®@|l®@|-|®@| @ — | — | @ |—|—|—|—|—|—=|—|—] 08 |—|—|—|—
JACS0OV|TAH| — | — | — | — | — |- |- |- |®@| @ — | @6 | | —|— | @ | — | —|—|—|—|—|—|— 16 | —|—|—|—
A Acsoov [ TAC | — | — | = | = | = | = | = =|=-|-|-|=-|-|-|-|-|—-|@®@|®@| @ | —| —| | —| 0 |—|—|—|—
- -] =-]-]-]-1® ® @| - |—-—|—-—|=-|—=-|=-|=-|=-|=-|=-|=-]=-1|-=-1]= 13 |- | @@ —
o1y I o 7 e e R R Bt Rt S b e S S B S B S T S T ORI SRR, SRt
e e -|-]-/-]/-]|-1®| @ - @ | @®|—|—|—|—|—|—|—|-= 11 — |0 0 —
-l -]-/-1®| - ®|-|-|-|@® | @ — | —|—|—|—|—|—|—|—-|—-|—-1]- 'IE? —|=|=|==]=
¥l AC500V | YAC
- - === =]|=-]=-]-]|-|-/-|-|-1@®@|-|-|@® | @| - | @|—|—|—|— v bt el el el el
AC500V | TBC |-l L T T T T o0 | -|®|® — | —-|® - |-|=-|l=-|l=|l=|l=|l=]."8 |=|=
- -] =-1=-]-|=-|=-/=-|-|-/-|-|/-|/-|-"1@©® | ®@| —| —| —| - 09 |—|—
ACS00V|FB| — | — | = | = | = | =| =] =-|-|-|-|®@| @ |- |@| - | =-|=|=|=|=|=|—=| 11 |=|—=
Y Bt e U2 .20 Bt 208 Bt Mot Bt St A It At ot St Mot At St Aot il St AU S ot
ACS00V|FSB | — | — | — | = | - |- |- | @ | ®@ | @ | —| | =-| | =|=|=|=|=|=|=|—=|-|~- 18 | —|—
- - =-=-=-]-]1-]/-]-|-|-1® &€ -—|—-—|@| - | —|—|—|—-—|—-|—-|- 17 | —|—
ACS0OV|TSC| — | — | — | = | = | = | = | = | =|=|=-|=|=-|=-|=-|=-|=-|-|-|-|®@| @| —| —| 13 |—|—
~=T=T-T1-T-T-T1-T-1-T-1-1-[-1-T-1-T-1-1- e [o |- [ - | = --- -
o1y o I -1 B e S Rt S S S e S S S S e e S S St EOE SRR SRSTLA:
LNEW ]
- === =-1-=-1-1-]/-|-/-1-|-/-|-|-/-/-|-|-|-1—-1@®|@ v bt el el el el
Option  -D: DIN rail installation type -G: With switch of line to ground capacitor -H: Ultra high-attenuation type
-L: Ultra high-attenuation type for EU -S: Hexagon socket head cap screw -U: Improve differential mode attenuation (Rated voltage 250V)
(Standard type is Hexagon head screw)
H DC type
Rated e Rated current [A] Rel y Option
voltage 1A 3A 6A 10A VET || D T
DC+50V| SNA [ ] [ ] [ ] — ‘05 ot
(Excluding 1A and 3A)
5| DC50V | SNR — - - ® 07 ® [

Option  -D: DIN rail installation type -T: Terminal block type
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EMI/EMC Filter Selection Guide by Type on o for otione et

Features Rated Voltage Rated Current
(itagerangemat) | 1 3 4 6 10 16 20 25 30 36 40 50 60 64 80 100 120 125 150 160 200 250 300 400 6008001000
; EA & |EAC: Attenuation for low b b b ol
| % frequency band :
Series = (150kHz to 1MHz) 250VAC : 3A 6A 10A 16A 20A 30A
- ©» S |EAM: Low leakage current :
é ® |EAP: Outside impulse attenuation [
= Es ﬁ & |ESC: Attenuation for low N S S S N B B
2 frequency band : o
Series 2 (150kHzZ to 1MHz) 250vAC | | RNISNEN i
& 2 |ESM: Low leaka t | P
g - = : leakage current : o
@ 1-stage filter 8 |ESP: Outside impulse attenuation oo
o ;
-] [
= NAC: High-attenuation for low b
% ® frequency band 250VAC b 4A 6A 10A 16A 20A 30A
o NA % (150kHz to 1MHz) ‘ ‘
= A B NAM: Low leakage current © ¢ 3k NAHonly, 6Ato 30A
= Series - NAH: Ultra high-attenuation for T T S S S B T
E 5 ultra low frequency band 277VAC [ N N B
3 g | . (9kHz to 1MHz) (305VAC) :
- ® | & |NAP: Outside impulse high- T T
z E] attenuation 300vDC | i P
= g @ovoo) | - i bbb
o©
NBC: High-attenuation for low R
T frequency band L
NB & (150KkHz to TMHz) A
-4 - % NBM: Low leakage current, [
Series g Withstand voltage 4,000VAC 250VAC [ 6A 10A 16A 20A 30A
2 NBH: Ultra high-attenuation and i B
E} broadband [ [ ;
(9kHz to 10MHz) [ [ :
A JAc gg High-attenuation for low frequency P
Series |33 band S20vAG
Y (150kHz to TMHz) (528VAC) | ¢
[} o
TAC - Tr—— B
| Sﬂies g It;ggnrgattenuauon for low frequency 500&22 .
S | (150kHz to TMHz) (528VAC)
8 L
TAH § Ultra high-attenuation for ultra low 500VAC
Series ° frequency band [
S (9kHz to 10MHz) (528VAC)
1-stage filter @ o
I ' '
"TBC g P
- £ |High-attenuation for low frequency | 500VAC [
Series € | band (150kHz to 1MHz) (528VAC) | | |
2
4 Lo
Tl
F1H FTA 2 9 |High-attenuation for low frequency 500VAC -
52k Series B g |pand vag |
SE w | 88 |(150kHz to IMHz) (528VAC)
o =~ ' '
FTB | 2 -
o ] () g Ultra high-attenuation for low 500VAC [
3 Series g | & |frequencyband Go8va0) | |
= s £ |(150kHz to 1MHz)
= (g =] i i
2 |3 P
FSB g |28 EMI/EMC Filter for motor drive [
Series 2 5 | system (AC servo) gggﬁg [
2 S |Improve saturation resistance ( )
@ i i
Tsc ¢
=3 . .
- $ S |Ultra high-attenuation from 150kHz | 500VAC
Series §2 |to MHz (528VAC) | | !
[=}
< L
=l 3 [
TSD = i P
Seri & £ |Ultra high-attenuation from 150kHz| 500VAC
eries 8 2 |10 1MHz (528vAC) | | |
YAc o High-attenuation for low frequency
seri 3 band
eries S (150kHz to 1MHz) 500/289VAC
g 2 . (528/305VAC) 25A 36A 64A 80A 120A 160A 200A 300A
3 1-stage filter: 25Ato 80A
B‘Sﬁ‘g 2 2-stage filter:120A to 300A
JSNA | ¢
Series ‘3_—3’;% For +V output power supply DC=50V 1A 3A 6A A T A
[rogeta] | 22 e
2% [
Series 85 |l ouputponersupply (Peak | pegoy | i AR A
32 Y




EMI/EMC Filter Selection Guide by Function o ot for omtome ot

2-stage filter multi-stage filter

1-stage filter

Ultra low 1 Saturation
frequency band Ultra high-attenuation ¥ resistance Ultra high-
for ultra low frequency band : attenuation type for moter
(9kHz to 10MHz) . drive system (Multi-functional
[ regenerative converter)
Compact High-attenuation Large capacity : Improve saturation resistance
i 4A to 300A (2-stage filter) (Multi-stage filter) y

BA to 60A size

Low profile

—
=
=
@D
P
=]
High-attenuation High-attenuation for High-attenuation for Ultra high-attenuation 93"
for low frequency band S low frequency band S low frequency band for low frequency band w
(150kHz to 1MHz) hape (150kHz to 1MHz) hape (150kHz to 1MHz) (150kHz to 1MHz) G
A L L L L L L EEEEE s s s s g ... N R I o 25A to 300A
' = Ay
= = |
' -
High-attenuation s Saturation §.
40A to 150A (2-stage filter) # B0A to 150A | resistance @
- 5 » m
4 v =1 High-attenuation
: m for low frequency band
. = (150kHz to 1MHz)
(]
Book High-attenuation for " High-attenuation for low EMVIEMC filter for moter —
ook type ' ! =
? low frequency band » frequency band drive system (AC servo) = *4 1-stage filter: 25Ato 80A
(Space-saving type) (150kHz to 1MHz) ¢ (150kHz to TMHz) Improve saturation resistance - 2-stage filter : 120A to 300A

1841} JN/ING B41m-3a.y) aseyd-aaiyL

'
1-stage filter " | 2-stage filter
@ g ! [z g
= Push down type . @
Q Small m High-attenuation NBC/NBM Broad |'|'|
_ 3A to 30A size 4A to 30 (2-stage fiffer) 6A to 30A -band 6A to 30A g BA
1 h Q? ) " : ~
1
ye) : , m
-5 . . g .
m SerE e Screw type Screw type : Screw type Screw type 0 For +V output
m wiyp Interface Large N Ultra high-attenuation power supply Large.
D capacity Installation and broadband =h capacity
compatible (9kHz to 10MHz) —
L]
m : ® SNR
'
= 3Ato 16A 40A to 60A : " 10A
'
— ® 3
= : £Z
m : 53
' =
= : g8
Screwless Screw type ] o »w For +V output power
@®
O Installation : -§ o supply (Peak load)
compatible(D . = § Installation )
_. ' 5 s compatible
= - *1 EAC/ESC : Attenuation type from *2 NAC : High-attenuation type from 150kHz to IMHz ~ *3 NBC : High-attenuation type _g %’
m Screwless 150kHz to 1MHz NAM : Low leakage current type from 150kHz to 1MHz =1 3
EAM/ESM : Low leakage current type NAH : Ultra high-attenuation from 9kHz to 1MHz NBM : Low leakage current, @ S
b EAP/ESP : Outside impulse attenuation NAP : Outside impulse high-attenuation Withstand voltage 4,000VAC 2

Diagram of Sample application

<Robot driver unit>

Servo motor

P A :
— Servo drivers
s L |

Main root / Three-phase FTA Series (1-stage filter : Book type, General purpose)  FSB Series (2-stage filter : Book type, High-attenuation)
JACITAC/TAHIFTA Series (1-stage filter : General purpose) FTB Series (2-stage filter : Book type, High-attenuation)

YAC Series(1 or 2-stage filter : General purpose)

TBCIFTB Series (2-stage filter : High-attenuation)

TSC Series (Multi-stage filter : Ulra high i e Py Inverter dri
$TSD Series (Mult-stage filter : Saturation resistance) T nverter drivers

<Carrier drive unit>

Inverter motor

JACITACITAH Series (1-stage filter : Low profile, General purpose) % FSB Series (2-stage filter : Book type, High-attenuation)
TBC Series (2-stage filter : Low profile, High-attenuation)

<Conpact carrier drive unit>

Inverter motor

Inverter drivers

—alr Conductive noise low

EAC/EAM Series (1-stage filter : Small)
ESC/ESM Series (1-stage filter : Small, Screwless)

oL Conductive noise high NAC/NAM/NAH Series (1-stage filter : General purpose)

NBC/NBM/NBH Series (2-stage filter : High-attenuation)

<Heat cooling unit>,

% : When using long shielded cables for -
motor drive :
Single-phase
¥ : Using Large Multi-functional regenerative . SNR/SNA Series
» I EAC/EAM Series (1-stage filter : Small)
G, U R T ESC/ESM Series (1-stage filter : Small, Screwless) ( (i) ) <Control unit>
NAC/NAM/NAH Series (1-stage filter : General purpose) DC/DC converter
NBC/NBM/NBH Series (2-stage filter : High-attenuation) L 4
Control circuit on PCB

Fan motors

Switching Power Supply

Switching Power Supply == ' <Control unit>
SNR/SNA Series
P P AR PLC (1-stage filter) II{\ 0 Pg::se:r ::z’g!;y
Single-phase O e

EAP Series (1-stage filter : Small)
ESP Series (1-stage filter : Small, Screwless)
NAP Series (1-stage filter : General purpose)
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EMI/EMC Filter Selection flow chart

=» For ripple noise attenuation for switch mode power supplies(DC line)

By using the flow chart below, you can
easily select the model you need.

¥ For AC line

=» Three-phase input type

¥ Three-phase
four-wire system

=» Three-phase three-wire system Can also be used as single-phase input
=» L ow profile

¥ General purpose
(1-stage filter)

¥ When using normal length
motor cables(10m or less)

¥ Book type (Space-saving type)
=» High-attenuation (2-stage filter)

=» \When using long motor cables (Over 10m)

High-attenuation
=»> (2-stage filter or more)

¥ General purpose (1-stage filter)
=» Compact size

¥ General purpose (1-stage filter)
=» For ultra low frequency band

¥ For low frequency band

YAC series(1or 2stage fiter)| FTA series(-stage fiter) | FTB

(25 to 300A)
Three-phase four-wire
system

EMI/EMC filter ideal

TeE

(40 to 150A)

EMI/EMC filter for

anti-conducted emission
of servomotor and device

(80 to 150A)
EMI/EMC filter for
anti-conducted emission
of servomotor and device

series(2:stage fiter) | FSB series(2:stage fiter

1

(10 to 150A)
EMI/EMC filter for motor
drive system (AC servo)
Improve saturation

(4 to 300A)

EMI/EMC filter for
anti-conducted emission
of servomotor and device

TAC series(1-stae fiter) | TAH series(1-stage fiter) | JAC seriesi(1-stage fiter)

e

(4 to 150A)

EMIEMC fiter for anti-conducted
emission of servomotor and device
having inverter

(6 to 60A)

EMI/EMC filter for anti-conducted
emission of servomotor and
device having inverter

Medical equipment, etc

Medical equipment, etc

Medical equipment, etc

Medical equipment, etc

Medical equipment, etc

for High-power office having inverter having inverter resistance having inverter General purpose from 9kHzto | General purpose from
equipment and Energy | General purpose from High-attenuation from General purpose from 150kHz | 1MHz (Uttra low frequency 150kHz to 1MHz
storage systems 150kHz to 1MHz 150kHz to 1MHz to 1IMHz band) Compact size
HOption HOption HOption M Option M Option HOption HOption
- -H,-U, -G, -H, -L, -S -H, -U, -HU, -D(4 to 30A), -D(4 to 30A), -D(B to 30A),
-S(80 to 150A) -8(80 to 150A) -U(50 to 300A) -U(50 to 150A) -H, -U
I UseHigh-power office MUseRobot with inverter | IMUse:Robot with inverter | IMUse:Robot with inverter UseRobot with inverter | IMUse:Robot with inverter | IMUse:Robot with inverter
equipment, UPS, or servomotor, Welding or servomotor, Welding or servomotor, Welding or servomotor, Welding or servomotor, Welding or servomotor, Welding
Renewable energy, Lighting, machine, Elevator, machine, Elevator, machine, Elevator, machine, Elevator, machine, Elevator, machine, Elevator,

Medical equipment, etc

Medical equipment, etc

=» For conduction noise attenuation

=» Small size

¥ For outside impulse attenuation

¥ General

purpose

¥ Screw type

=» Screwless type

Three-phase EMI/EMC filter

=» Medical equipment (Low leakage current type)

¥ General purpose
=» High-attenuation (2-stage filter)

¥ General purpose (1-stage filter)
=» Small size

band

¥ For low frequency

¥ General purpose
=» For ultra low frequency band

¥ Screw type

=» Screwless type

NAP series(1-stage filter)| EAP series(1-stage filter) | ESP series(1-stage filter)

(4 to 60A)
EMI/EMC fitter for
ant-malfunction by exteral noise
Outside impulse

[

(3 to 30A)
EMI/EMC filter for
anti-malfunction
by external noise

T -

(3 to 16A)
EMI/EMC filter for
anti-malfunction by
external noise

NAC series(1-stage fiter) | NAH series(stege itr) ) | EAC Series(1-stage fiter) | ESC series(1-stage fiter)

(4 to 60A)
EMI/EMC filter for
anti-conducted emission
General purpose from

(6 to 60A)
EMI/EMC filter for
anti-conducted emission
General purpose from 9kHz to

(3 to 30A)
EMI/EMC filter for
anti-conducted
emission

-

(3to 16A)
EMI/EMC filter for
anti-conducted emission
General purpose from

equipment with
computer, etc

equipment with
computer, etc

equipment with
computer, etc

supplies, single-phase
inverter, etc

inverter, robot with servo
motor, medical equipment, etc

supplies, single-phase
inverter, etc

high-attenuation Outside impulse Outside impulse 150kHz to 1MHz 1MHz (Uttra low frequency band) | General purpose 150kHz to TMHz
#% Including 4,000VAC withstand attenuation attenuation #%Including 4,000VAC withstand 2% Including 4,000VAC withstand from 150kHz to 1MHz | Small size, Screwless
voltage model (Medical equipment) | Smalll size Small size, Screwless terminal type voltage model (Medical equipment) voltage mode! (Vedical equipment) | Small size terminal type
HOption HOption HOption HOption HOption HOption HOption
-D (4 to 30A) - - -D (4 to 30A) -D (6 to 30A) - -
-F (40 to 60A) -F (40 to B0A) -F (40 to B0A)
HMUse:PLC, WUse:PLC, MUse:PLC, WUseUsing multiple M Use Using multiple switching | IMUse:Using multiple WUseUsing multiple
industrial industrial industrial switching power power supplies, single-phase switching power switching power

supplies, single-phase
inverter, etc

Single-phase EMI/EMC filter
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HMOption
-D : DIN rail installation type
-G : With switch of line to ground capacitor
-L : Ultra high-attenuation type for EU
-T : Terminal block type

-F
-H:
-S
-U:

- Rated current 400A or more

4 Rated current
less than 400A ¥ General purpose

Power capacity

110kW or less

=» Multi-functional regenerative converter

=» Power capacity exceeds 110kW

=

(400, 6OOA)

device having inverter device having inverter

TBC series(2-stage filter) | TSC series(multi-stage filter) | TSD series(multi-stage filter)

(50 to 300A) (400 to 1000A)
EMI/EMC filter for anti-conducted | EMI/EMC filter for anti-conducted | Ultra high-attenuation for
emission of servomotor and emission of servomotor and motor drive system

(Multi-functional regenerative

or servomotor, Welding
machine, Elevator,
Medical equipment, etc

or servomotor, Welding
machine, Elevator,
Medical equipment, etc

High-attenuation from 150kHz to | Ultra high-attenuation from converter)
1MHz 150kHz to 1MHz Improve saturation resistance
HMOption M Option 1 M Option 1
— _H p—
MUse:Robot with inverter | IUse:Robot with inverter | IMUse:Large equipment with

Multi-functional regenerative
converter (Transferred equipment,
air conditioning equipment), etc

%1 Please contact us about low leakage current type (Change to low grounding capacitor)

. High input voltage (Rated voltage 500VAC/600VDC)
Ultra high-attenuation type
: Hexagon socket head cap screw (Standard type is Hexagon head screw)
Improve differential mode attenuation (Rated voltage 250V)

= For +V output power supply (Peak load)

¥ For +V output
power supply
%Can also be used for
+V output power supply

(1,3, 6A)

SNA series(1-stage filter) | SNR series(1-stage filter)

Ripple noise attenuation
for switch mode power

(10A)
Ripple noise attenuation
for switch mode power

supplies supplies
(DC+50V) (DC+50V)
HMOption HMOption
-D, -T(BA), -DT(BA) -D, -T,-DT
WUse:DC EMI/EMC filter HWUse:DC EMI/EMC filter

for £V output power
supply of analog circuit
(Operational amplifier etc.)

for +V output power
supply of analog circuit

DC EMI/EMC filter

=» High-attenuation (2-stage filter)

=» For broadband

¥ For low frequency
band

General purpose

For ultra low
frequency band

NAH seriesx)
¥ For Low frequency band

=» Screwless type

¥ Screw type

¥ General purpose (1-stage filter)
=» Small size

=» For broadband
@ BH series (o)

¥ For low frequency
band

NBC series(2:stage fiter) | NEH series(2staee ftera )

NAM series(1-stage fiter)| EAM series(1-stage

fiter)| ESM series{(1-stage fiter) | NBM

— -

series(2-stage filter)

(6 to 30A) (6 to 30A) (4 to 60A) (3 to 30A) (3 to 16A) (6 to 30A)

EMI/EMC filter for EMI/EMC filter for EMI/EMC filter for medical EMI/EMC filter for EMI/EMC filter for medical | EMI/EMC filter for

anti-conducted anti-conducted emission applications medical applications applications medical applications

emission Ultra high-attenuation and Low leakage current type Low leakage current type | Low leakage current type Low leakage current type

High-attenuation broadband from 9kHz to 10MHz General purpose from 150kHz to IMHz | General purpose from General purpose from General purpose from

from 150kHz to #% Including 4,000VAC withstand %Including 4,000VAC 150kHz to 1MHz 150kHz to 1MHz 150kHz to 1MHz with

1MHz voltage model (Medical equipment) withstand voltage model | Small size Small size, Screwless terminal type | stand voltage 4,000VAC

HEOption HOption HEOption HOption HOption HOption
- - -D (4 to 30A) - - -

WUseUsing multiple Il Use:Using multiple switching IUseA case when using multiple | IMUse:A case when using multiple | IUse'A case when using multiple | IBUse'A case when using multiple
switching power power supplies, single-phase switching power supplies, or for switching power supplies, or for switching power supplies, or for switching power supplies, or for
supplies, single-phase |  inverter, robot with servo medical applications like medical applications like medical applications like medical applications like
inverter, etc motor, medical equipment, etc endoscope, etc endoscope, etc endoscope, efc endoscope, etc
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1 Noise Basics

n What Is Noise?
E Noise Sources
El whatis EMC?

n Propagation Paths of Noise

a. Conductive noise

b. Inductive noise

c. Radiated noise

B Basics of Noise Reduction

ﬂ Types of Conductive Noise

Types of and Countermeasures for Noise

a. High-frequency noise

b. Pulse noise

c. Surge noise

2 Selection of EMI Filters

Bl Rated Voltage
B Rated Current
B Test Voltage (Withstand Voltage)

n Insulation Resistance (Isolation Resistance)
E Leakage Current

ﬂ DC Resistance

Temperature/Humidity

H Circuitry

a. Single-phase one-stage filter

b. Single-phase two-stage filter
E Safety Standards

a. Overview of safety standards

b. Safety standards for EMI filters

c. CCC approval from China

m Attenuation Characteristic (Static Characteristic)
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What Is Noise? ‘

Noises refers to unwanted variations or fluctuations in
voltage, current, signals, etc.

E

GND

What a designer expects
(an ideal steady voltage
source)

In reality, noises are included.

Figure 1.1.1 What Is Noise?

E Noise Sources

Noise comes in two types: natural noise and manmade noise.
While natural noises are generated by a lightning strike
or static electricity, manmade noises are generated by
familiar devices such as industrial equipment, fluores-
cent bulbs, or communication equipment.

Lightning strike, static electricity,
cosmic ray

Natural
Noise

Discharge noise due to fluorescent
bulbs, etc., switching noise due to
inverters and switching power
sources, radio communication
equipment, radio waves transmitted
for broadcasts, wireless LAN,cell
phones

Figure 1.2.1 Noise Sources

Typical devices that generate noise are switching
power sources and general-purpose inverters.

Such devices include switching elements such as
FETs and IGBTSs, and are major noise sources due to
high-frequency switching of those elements.

Rectification| | Smoothing Inverter | Motor
(\)— circuit H circuit ciruit —(M)
AC-DC DC DC-AC
gﬁgp‘f;wer_ Control
circuit circuit
Figure 1.2.2 Inverter block diagram
\ 4
‘_T1 D1
e ! THE T3 TS
i 7 C1 T & / \] M
—Vvee [° ° = ‘\\ 7
JTRI| N - - Sy §
L l/ﬁ T2 | T4 | T6

Figure 1.2.3 Sub power supply
inverter operation waveform

Figure 1.2.4 Inverter
PWM output waveform
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EJ what 1s EMC? |

EMC stands for electromagnetic compatibility, and refers
to the ability of electrical equipment to have both EMI
and EMS at once; the former indicates the ability to
suppress noise radiated from the equipment itself and
the latter means the ability to endure noise from other
equipment.

What are EMC compliant products?

The EMC compliant products refer to those that meet
standards required by EMI and EMS.

They provide various types of parts that can deal with
noise from the viewpoint of EMI and/or EMS.

Our noise filters (hereinafter, “EMI filters”) are parts that
mainly deal with conducted interference in terms of EMI.

EMC = EMI + EMS
Conducted Interference

Noise propagated and
leaked from power lines

Radiation Interference

Noise radiated from chassis,
cables, etc.

Electro
Magnetic
Interference

-

Electro )
Magnetic Conducted Immunity
Compatibility

Surge: Noise such as one
due to lightning strikes

Radiation Immunity

Radiation field: Noise such as
one due to radio equipment

Electro
Magnetic
Susceptibility

Figure 1.3.1 Concept of EMC



1 Noise Basics

n Propagation Paths of Noise ‘ ﬂ Types of Conductive Noise ‘
a. Conductive noise Noise is divided into two types based on its genera-
Refers to noise that propagates through a power line or tion mode: normal mode noise and common mode
PCB tracing. noise. Normal mode noise is also called differential

mode noise, and refers to noise generated between
power lines. Common mode noise refers to noise
generated between a power line and ground line.

b. Inductive noise
Refers to noise that is induced due to electromagnetic
or electrostatic induction caused by a power line or a
signal line of a peripheral device when it is placed
near a line or pattern in which noise current flows and

propagates through the line. [Normal Mode]  poversource  [Common Model  pyyer source

machine machine
c. Radiated noise Input [FE========1 — Noise source
Noise radiated by an antenna (or a line be having as ,_F@ i‘*‘?‘.
an antenna) that propagates to other devices through i¢ """"" = A
the air. S mi;
Power Other apparatus Figure 1.6.1 Noise Generation Paths
suppl % Example in which a noise source is within power equipment
p:) y »  Radiated noise .‘:‘: A ( P P quipment)
T L wd
i % Power electronics devices |5 _ .
V=== veriors and swilching ’ .,r:~. Loa Types of and Countermeasures for Noise
FUTTETINESSY power source) Ry
H H - ] a. High-frequency noise ]
i ey ot : Inductive noise
i Kinds of Noise b. Pulse noise ]
i Conductive noise :
‘========"%1 Other apparatus ¢. Surge noise ]
Figure 1.4.1 Propagation Paths of Noise a. High-frequency noise
: : - Also called EMI noise or power supply noise and
B Basics of Noise Reduction refers to high-frequency components such as the

clock frequency of a computer and switching
frequency of power sources. As an antinoise
measure, an EMI filter should be installed on the
input side. An appropriate filter should be selected

The propagation of noise consists of a noise source,
an entity that is affected by the noise, and propaga-
tion path that connects both. To reduce noise:

OReduce the noise level of a noise source based on requirements such as attenuation, mechani-
O Make it more difficult for noise to propagate cal design and cost.
© Make equipment less vulnerable to noise
g . . // ””””””” A
In addition to the abore, designs must consider A o
. - " / /o i Moror
standards, quality and cost of noise reduction methods. 7 S e w5
JLWE LD,
7L v
7/
E . l"ld 100 |H T T TTTTT
. i uipment atrectes EN55011 Group2 ClassA
Noise Sources E":ﬁaga"" quipment e 90 | mmmpmpmind e
aths by a noise failure N AR WM QP |
80 S CR—= Y e
70 Dy, m~ NN
. . . . — \/\ "\W\\ N
Figure 1.5.1 Overview of Noise Generation 360 o EN " &
. ] N
and Propagation Path 3,50 N !
° [t
240 R
.| A
%0 With EMI Filter eI ARG
20 MY
10
0
0.1 1 10 100

Frequency [MHZ]

Figure 1.7.1 Example of Noise Reduction
by an EMI Filter
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1 Noise Basics

(; ) sygoy , !
A L

b.

Output voltage [V]

Output ripple noise from a switching power source
is also a type of high-frequency noise.

Ripple noise can be reduced with a DC filter designed
fot it.

/ 7/
e )
7/

Ky 72774
1 Loz

ooner

-

o our/

/
/

v

LCA50S-12 LCA50S-12+SNA-06-223

Normal humidit
BW:500MHz
LCA50S-12
12V 4.3A

YY)

10mV/DIV 4y s/DIV

10mV/DIV  4p s/DIV

Figure 1.7.2 Example of Effectivemess of
Ripple Noise Filter

Pulse noise

This noise is generated when a relay or motor is driven.
As peak voltage may reach as high as a few thousand
volts, generic filters may not be able to sufficiently
attenuate noise because its choke coil gets saturated.
As an antinoise measure, one could select a filter that
uses an amorphous core for its superior pulse attenua-
tion characteristic.

Pulse noi
ulse noise V74 Lectomi
__’_ corre/
a5 IWE LOAD, GO/ AU

[Pulse attenuation characteristic Pulse width: 11ps]
200

-

f—"
0 02 04 06 08 10 12 14 16 18 20
Input voltage [kV]

0

Figure 1.7.3 Example of Pulse Attenuation
Characteristic(NAP-16-472)
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Normal temperature,

c. Surge noise

This noise occurs when a natural discharge (such as
lightning) affects a power line. As the generated
voltage reaches as extremely high as a few kilovolts
or more, EMI filters cannot suppress surge noise. As
an antinoise measure, one could use a part such as a
varistor to control surge voltage between power lines
or between a power line and ground. EMI filters can
withstand approximately 2 kV between power lines
and approximately 4 kV between a power line and
ground (these values are not guaranteed).

If surges are a concern, surge countermeasures
should be selected and installed to handle the EMI
filter's capabilities.

V-7 4/ Lecrope
A comwo/
LVE LOA0, GPOZUS

Anti-surge Parts

Figure 1.7.4 Proper Installation Location of
surge Countermeasvres



Rated Voltage ‘

The rated voltage is the maximum line voltage
(nominal value) allowable to be used.

As the rated voltages for some parts used within an
EMI filter are high in reality, however, voltages higher
than the rated voltage of the EMI filter may be used
without causing any trouble.

In fact, the rated voltages of filter components are
often higher, in which case the filter can handle actual
voltages that exceed its ratins.

In the case of some EMI filters, the maximum opera-
tion voltages are defined by specifications for them,
separately from rated voltages.

Note that using EMI filters at voltages lower than their
rated voltages do not pose any problems. For
example, an EMI filter with a rated voltage of AC 250 V
can be used for power lines of AC 100V.

As for line frequency, EMI filters for AC power supply
lines have been basically designed to be used with the
commercial frequency (50 Hz/60 Hz).

Higher frequencies such as 400Hz can cause
problems such as excessive capacitor heating.

Note that EMI filters for AC power lines can also be
used for DC power supply lines.

E Rated Current \

The rated current is the maximum load current
(nominal value) that can be continuously carried. If the
ambient temperature is high, however, the load current
needs to be derated.

Figure 2.2.1 shows an example of a derating charac-
teristic.

100

~L
~

80

AN

60

40

Load factor[%]

20

‘ \

50 55 60 70 80 90
Ambient air temperature[ ‘C]

0
-40 -30 -20

&
40

Figure 2.2.1 Derating Curve

This example indicates that when the maximum ambient
temperature reaches 75, the EMI filter should be used
with a load factor of approximately 60% (approximately
60% of the rated current) or lower.

Current higher than the rated current would be allowed to
flow in EMI filters for a short period of time only. Inrush
current (Up to 40A or 10 times the rated current, single
shots with a length of a few milliseconds) from devices
such as a general switching power source does not cause
any problems, but relatively long and / or repetitive peak
current draws can result in the average current exceeding
the filter’s raring.

2 Selection of EMI Filters

B Test Voltage (Withstand Voltage) ‘

The test voltage is a voltage value that is applied at
the time of withstand voltage test. The withstand
voltage test is to verify that the part does not break
when applying a high voltage in a short period of time
between a terminal (line) and the mounting plate
(ground) of an EMI filter.

In the case of EMI filters for AC power lines, the test
voltage is generally AC 2000 V or AC 2500 V.

In withstand voltage tests, the high voltage applied
between a line and ground, results in abnormally high
leakage current flow. When carrying out a withstand
voltage test in an acceptance inspection, please set
the cutoff current of withstand voltage test equipment
to an appropriate value (the cutoff current defined in
the specifications for the EMI filter).

For some EMI filters that have ground capacitors with
extremely large capacity, DC voltages may be used for
test voltages because the leakage current becomes
too high when AC voltages are applied.

n Insulation Resistance (Isolation Resistance) ‘

Insulation resistance is a resistance value when apply-
ing a specified DC voltage (normally 500 V) between
isolated conductors such as a terminal (line) and the
mounting plate (ground), and regarded as one indicator
of degree of insulation.

The insulation resistance is found by measuring the
very small current that flows in an insulating material
such as a resin case and capacitor when DC voltage is
applied.

E Leakage Current

The leakage current is an electric current that flows
from the ground terminal of an EMI filter when the
filter is connected to an AC power line.

Generally, as one sets the capacitance of a ground
capacitor to a higher value, the reduction effect on
common mode noise will be heightened and at the
same time, the leakage current will increase.

Care must be taken, because large leakage current
could cause a circuit breaker to trip or electric shock
to occur when the EMI filter is not properly grounded.

Current (1) that flows from each power line to ground
is represented with the following expression; it forms
the basis of leakage current calculation.

f : Power frequency
I =2 7l'f C E C : Capacitance between line
and ground
E : Power supply voltage
between line and ground
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ﬂ DC Resistance \

DC resistance is a resistance value between the input
and output of an EMI filter (the sum of resistance
values for both directions).

It is mostly accounted for with the coil resistances
but also includes connections between the coils and
terminals.

The voltage drop caused by an EMI filter is represented
with the following expression:

Voltage drop = DC resistance x Load current

Note that specifications for some products define
voltage drops when rated current is carried, instead of
resistance values.

Temperature/Humidity \

a. Operating temperature
This is the range of ambient temperatures for which the
product’s usage is guaranteed.
If an ambient temperature is high, the load current needs
to be derated.

b. Operating humidity
This is the range of ambient humidities for which the
product’s usage is guaranteed.
It assumes no condensation.

c. Storage temperature and humidity
The specified ranges of ambient temperatures and
humidities that EMI filters in an unenergized state can
be stored without deteriorating performance. No
condensation is assumed for the storage humidity.

Technical Notes-6

E Circuitry \

The following represents examples of EMI filter circuit
structures.

a. Single-phase 1-stage filter

Figure 2.8.1 Circuit Structure Example of
a Single-phase 1-stage EMI Filter

This figure shows a standard circuit structure for
single-phase EMI filters.

L and CYs reduce the common mode noise; CXs
and leakage inductance from L reduce the normal
mode noise.

R indicates a discharge resistance for capacitors.

b. Single-phase 2-stage EMI filter

Figure 2.8.2 Circuit Structure Example of
a Single-phase 2-stage EMI filter

The above figure represents a circuit structure
example of placing choke coils in two stages to
improve the attenuation characteristic.

The following graph shows an example comparison
of attenuation characteristics for a 1-stage and
2-stage EMI filter.

[Common Mode]
0

10
s~—'

20 g
30 N "M
ll‘
— 40 1
3 N /

= 50 \\ P
S 6 s Al
©
270 1
o

Z 80 =l

9 NI~

100

110
00.1 0.1 1 10 100

Frequency [MHz]

T

= NAC-06-472 NBC-06-472
1-stage 2-stage

Figure 2.8.3 Example of Comparing Attenuation Characteristics
between 1-stage and 2-stage EMI filters.



ﬂ Safety Standards

a. General description of safety standards

The international standards consist of IEC standards
which concern the electrical fields, and ISO standards
which concern the non-electrical fields.

HIEC

(International Electrotechnical Commission)
Standardization organization for standards related
to the electrical fields; its headquarters is located
in Switzerland.

It releases technical standards for electricity based
on the latest sciences and technologies, and each
country develops its own specific safety standards
based on the corresponding

IEC standards.

H CISPR

(Comite International Special des
Perturbations Radioelectriques
=International Special Committee

on Radio Interference)
One of IEC’s special committees; it was established
with the aim to integrate standards such as allowable
values and measurement methods for interfering
waves causing radio communication failures, and
includes a standardization committee for EMC
(Electro Magnetic Compatibility).

H European Standard / EN Standard

(Europaische Norm=European Standard)

The EN Standard was created based on the IEC and
CISPR standards, and consists of items almost
similar to those in both standards.

A unique number is assigned to each standard.
(Exampla:IEC939 EN60939)

[An example of Certification Authorities
in Europe based on EN Standard]

VDE Germany @
PN = 3
TUV German (L) fw
R
DEMKO Denmark @
SEMKO Sweden @

EN Standard: EN 55 [ |[ ][]

J Sequence
Europe standard number
sign L Standard classification
number

Reference standards
General European standards

Standard classification number
EN50000 series

EN55000 series CISPR standards

EN60000 series |IEC standards

b.

2 Selection of EMI Filters

ENEC @0
(European Norm Electrical Certification)

The safety approval mark in Europe that enables
products to smoothly be delivered among all the
EU signatories, EFTA (European Free Trade Area),
and East European countries.

Electronic products that are authorized to bear the
ENEC mark do not need to be subjected to application
procedures among the signatories. It provides a
benefit of eliminating the need to obtain approval
from each signatory to which they are distributed.
The ENEC mark is intended to apply to products
such as lighting equipment, transformers, information
processing equipment, switches and EMI filters.

*EU signatories---Germany, UK, Italy, Denmark,
and 24 other countries
KEFTA----eee Iceland, Norway, Switzerland,
and Lichtenstein
% East European---Ukraine, Estonia, Belorussia,
countries Moldova, Latvia, and Lithuania

North America

UL (Underwriters Laboratories Inc.)

A test organization established in 1894 by the
Electrical Bureau of the National Board of Fire
Underwriters. Since then, it has been performing
compliance tests on various electric products.

CSA (Canadian Standard Association)

A non-profit standardization organization established
in Canada in 1919. Each state law in Canada
requires that electric equipment that needs to be
connected to a public power source conforms to the
CSA standards.

uL USA N
CSA Canada @

As the US and Canada have signed MRA (Mutual
Recognition Agreement), mutual approval can be
obtained. If UL verifies that a certain electric product
conforms to the CSA standard, or to the UL and
CAS standards, the product is authorized to bear the
following approval marks:

A
s

Safety standards for EMI filters

Different products may conform to different safety
standards and bear different approval marks (for use
in different countries). Check the approved safety
standards when considering purchasing them.

CSA

UL,CSA

IEC939 International standard IEC
EN60939 EU EN
UL1283 USA UL
C22.2 No.8 Canada CSA

. CCC approval from China

EMI filters do not fall within the scope of CCC.
(as of November 2011)
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m Attenuation Characteristic (Static Characteristic)‘

Attenuation characteristic provides a rough indication of
noise reduction effect. The graph is derived from plotting
an attenuation characteristic when connecting a EMI
filter to a specified measurement circuit with frequency
on the horizontal axis and with attenuation on the
vertical axis.

The measurement methods are shown in Figure 2.10.1
and Figure 2.10.2. The attenuation is given as the ratio
of UO1 to U02, where UO01 is output when EMI filters are
not in the measured circuit and U02 is when an EMI filter
is in the circuit, and normally expressed with the logarithm
of that ratio in [dB].

Attenuation = 20Log,( (Ug1/Uy,) [dB]

Uo1:Generated voltage when a EMI filter is not inserted [V]
Uo2:Generated voltage when a EMI filter is inserted [V]

*An attenuation of 20 [dB] means that the noise level
reduces to 1/10 of the one without an EMI filter.
Similarly, 40 [dB] and 60 [dB] mean a 1/100 and
1/1000 reduction of the noise level, respectively.

NA LNA

| 7 !

| |

1505 | LS50

1 Q < !|Bas-Rhin Bas-Rhin| | Q|

} } } Uor,

| | |

. D G

Reference Connection o

[ | T T T |

IONA IONA !

! ‘ 1 3 i !

|

1503 | S50 |

| Q9 | |Bas-Rhin FEi'l\fe'r Bas-Rhin| | 7.Q [ |

| ! | Uoz}
|

L,,,J 2 % M L,,,,,,J

Test Connection

Figure 2.10.1 Attenuation Characteristic
Measurement Method
(Single-phase Normal Mode)
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| ] |
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L R ‘ |
|
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Figure 2.10.2 Attenuation Characteristic
Measurement Method
(Single-phase Common Mode)
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10
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40 i
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Attenuation [dB]

100 A
110 \-V"‘r
1200.1 1 10 100
Frequency [MHZ]
Normal Mode === Common Mode
Figure 2.10.3 Example of Attenuation Characteristic
(NAC-16-472)
The attenuation characteristic of EMI filters is affected by
the input and output impedances of a measured circuit.
This attenuation characteristic (static characteristic) is
measured under the constant condition of input and
output impedances of 50() regardless of measurement
frequencies. This enables the attenuation characteristics
of different filters to be compared under the same
conditions.
However, actual electronic devices have different power line
impedances, and impedance itself has its own frequency
characteristic and does not take a constant value.
For these reasons, the attenuation characteristics (static
characteristics) that are specified in the catalogs for EMI
filters do not necessarily coincide with those when they
are attached to actual electronic devices.
One must also be careful that when connecting EMI filters
in series, the static characteristic of the resultant series is
not derived from simply adding the static characteristics
[dB] of the individual filters.

m Pulse Attenuation Characteristic

Figure 2.11.2 represents how much the EMI filter can
attenuate pulse common mode noises, which may cause
malfunctions of electronic equipment, connected to a
power line. Figure 2.11.1 illustrates the measurement
method.

When terminating the input and output of the EMI filter
with 50Q), and applying a specified pulse waveform on
the input, pulse voltages appearing on the output

are measured and plotted with the horizontal axis repre-
senting input pulse voltage and with the vertical axis
representing output pulse voltage.

Noise
Simulator

1usec——

1 3

m—»
N
IH® ZE
N
og
g
-
o

Input palace waveform  Output pulse waveform

Figure 2.11.1 Measurement Method for
Pulse Attenuation Characteristic
(Single Phase)



[Pulse attenuation characteristic Pulse width: 1 ps]

200 l T T T
] NAC-16-472
_ ] (Ferrite core)
= i i
% / NAP-16-472
= i
2 100 (Amorphous core)//
S / =
° / /74/
0

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Input voltage [kV]
Figure 2.11.2 Example of Comparing Pulse
Attenuation Characteristics

Figure 2.11.2 gives an example of comparing pulse
attenuation characteristics for an EMI filter using a general
ferrite core and one using an amorphous core.

The graph suggests that the amorphous core prevents
the voltage of output pulses from increasing quickly in
relation to rising input pulse voltage (a good pulse
attenuation characteristic).

Beyond a given volt-time product the choke coil of an
EMI filter will saturate, resulting in significantly reduced
noise suppression. The volt-time product (V-T) that
causes the core to reach magnetic saturation is found
with the following calculation expression:

VT= 4B+ N - Ae

According to the expres-
sion, an EMI filter using a
core that has larger 4B
(for example, an amorphous
core) is less vulnerable

V : Pulse voltage [V]
T : Pulse width [sec]
ZB: Change of core’s magnetic
flux density = Bm - Br [T]
Bm: Saturation magnetic

flux density to magnetic saturation,
Br : Residual magnetic assuming that the numbers
flux density of turns and the sizes of

N : Number of turns in a coil [turns] cores are the same.
Ae: Effective cross section [m?]

Ground Capacitor Codes

Many EMI filters can support various capacities of
ground capacitors by specifying an appropriate code.
The selectable ground capacitor codes depend on the
types of EMI filters; the following table lists an example
of ground capacitor codes and attenuation characteris-
tics.

Table 2.12.1 Example of Ground Capacitor Codes (EAP series)

Code | Leak Curtent (input 1251250 60H2) | (oinalvahgt o
000 5 pA / 10 pA max Not Provided
101 125pA /25 pA max 100pF
221 25 pA /50 pA max 220pF
331 37.5pA / 75pA max 330pF
471 50 pA / 100 pA max 470pF
681 75.5pA / 150 pA max 680pF
102 0.13mA / 0.25 mA max 1000pF
222 0.25mA / 0.5mA max 2200pF
332 0.38mA / 0.75 mA max 3300pF
472 0.5 mA / 1.0mA max 4700pF
EAP -10 -472 -[]
Model Name J J L Option
Rated Current

Ground Capacitor Codes

2 Selection of EMI Filters

o\\ i w“

0 il

30 N d 471

40 A

Attenuation [dB]

50 222N 1™
co | EAP series I
10A Rated article

—
|
~N_ N
N
1
|

IEN

70

80
0.01 0.1 1 10 100
Frequency [MHZz]

Figure 2.12.1 Example of Ground Capacitor Codes
and Common Attenuation Characteristics

Generally, the larger capacity one sets a ground capacitor
to, the better the common mode attenuation characteristic.
But, the leakage current will also become larger, which
means that there is a tradeoff.

The abundant selections of ground capacitor capacities
make it possible for one to develop the best balance
between attenuation characteristic and leakage current.

m Options

Our EMI filters can be customized by specifying an
option code.

As the types of set options depend on filter products,
please refer to our catalog.

The following describes the outline of each option:

a. DIN rail installation type: D
This type of EMI filter can be installed to a DIN rail
often used for control consoles, etc.

Figure 2.13.1 Examples of DIN Rail Installation
Type EMI Filters

Note that as this type of EMI filter may not produce
proper noise attenuation with grounding through a DIN
rail, one must connect the ground to the protective earth
terminal (PE) of the EMI filter. For EMI filters that have
two protective earth terminals, it can connect the ground
to either one only.

Technical Notes-9
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b. Terminal block type: T e: With switch of line to ground capacitor type : G
These types of EMI filters use a terminal block as These types of Ultra high attenuation type for EU,
their interface (if the standard product uses a With switch of line to ground capacitor.

ConneCtor). 0 [T11 [ 11 I
[Standard Product] [Option:T] I 2 ‘S‘tér‘m‘d‘;rd Pl"od‘uclt — ~
& ot &8 : D 40 - L
& = |
o
‘;3 60 NC __,/
£ 80 N/
z . ] 1
Ultra high attenuation type for EU
100 T T
120 O e T T
0.1 1 10 100
Frequency [MHz]
\ — FTA-50-683 === FTA50-335
- Figure 2.13.5 Example of Comparing Common Mode
Figure 2.13.2 Comparison between Attenuation Characteristics between
Standard Product and T-option Product Standard Product and Ultra high attenuation
type for EU Product

c. High permeability choke coil type
(ultra low-frequency and ultra high attenuation): H
These types of EMI filters the choke coil core with
a high permeability core.

These types improve the common mode attenua-
tion characteristic for low frequencies compared to
their standard products.
0 Figure 2.13.6 With switch of line to ground capacitor type
10 T Prasi (Customers use when Test Voltage)

@ 20 NG Standard Product .4 f. Improve differential mode attenuation type : U

g 30 Bass | / These types of change the rated voltage 250V.

E= 0

S 40 Option:H -

g 50 S 20

<< —_

60 N\ / 8 40 |\
c Standard Product
;g § o0 \‘\ e —==cr ]
0.01 0.1 1 10 100 8 80 ~N = |
Frequency [MHz] Z »a Option:U
—— FTA-100-104 s FTA-100-104 -H 100 N
120
Figure 2.13.3 Example of Comparing Common Mode 0.1 1 Mz 1© 100
Attenuation Characteristics between —— ETA-50-683 requency (MAz] FTA 50-683-U

Standard Product and H-option Product Figure 2.13.7 Example of Comparing differential Mode

Attenuation Characteristics between
Standard Product and U-option Product
g. Ultra high attenuation type for EU : L
These types of Ultra high attenuation type for EU.
0

d. Hexagon socket head cap bolt type: S
These types of EMI filters have a hexagon socket
head cap (Allen) bolt in their terminal block in
instead of the standard bolt (cross recessed

(Philips) hexagon head bolt). KT
Customers can select the desired type of bolt for = 2 ” \'
tools they are using. S 40 Standard Product >
c
5 60 =
T~
[Option:S] g 80 \v-\_ 7
. 100
i (@ ——~Option:L
120 | L1110l
& 0.1 1 10 100
Frequency [MHz]
' : H — FTB-150-663 m— FTB-150-355-L
Figure 2.13.4 Comparison betweer{ Figure 2.13.8 Example of Comparing Common Mode

Attenuation Characteristics between
Standard Product and L-option Product
h. High input voltage : F
These types of change the rated voltage 500VAC/600VDC.
Option code is possible combination.
Please contact us for more information.

Standard Product and S-option Product
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3 How to Use EMI Filters

Ground Wiring ‘

When wiring an EMI filter with a ground wire, use a

wire as thick and short as possible. Long ground wire : :

A long ground wire will deteriorate attenuation of high P
frequencies due to inductance in the wire.

100

©
o

Short ground wire

%
|
)
O

(o2}
o

o
o

Level [dBpV]

N
o

w
<)
d/ F—-1-

ort ground wire

Chassis ground

N
o

-
o

o

Chassis ground
0.1 1 10 100

Frequency [MHz]

Figure 3.1.1 Example of Ground wiring [% %
Effed on Noise ‘ ‘

. ) Figure 3.1.2 Proper grounding
If customers connect the metal chassis of their EMI

filter, they can obtain an effect similar to a short
ground wire.

E Input and Output Wiring ‘

Separate input wires from output wires. Input and output wires bundled
If one binds input and output wires of EMI filters, or (small distance between wires) X

lays them close to each other, the filters may lose their
£ 4/7

proper attenuation effect because the high-frequency
noise component may bypass them.
773
Filter armver
LOA0

Twisting input (and / or output) wires in pairs can
/

redvce noise. Lreaker

/

(small distal x S
\

1 /: i

V7

" EM/

. Input and output wires Fiter

and output wires kept separate kept separate
140
10
0 ’/
0.1 1 10 100

Frequency [MHZz] ‘;,Zg;if
Figure 3.2.1 Example of Effect of

wiring on Noise /

Figure 3.2.2 Input and output wires

nput and outpu
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4 Noise Reduction

n Input and Output Impedance and Filter Circuit ‘

The input/output impedances of a noise source and a load will have various optimal filter circuits.
General EMI filters take a configuration of a low pass filter that combines L and C. If the expected attenuation effect can
not be obtained, impedances of noise source and load may be the reasons.

Table 4.1.1 Combinations of I/O Impedances and Optimal Filters
Output impedance (Zo)

High Low
Zi: Input impedance
(impedance of noise source)
@%j%jf% ; 7 SV
o |T l 3 Em/
o b
§ 4 Noise source /. “7/7er /Zo )
g o
E )
g_ . Zo:_Output impedance
£139 o— \—L—O (impedance of load)
I Omo
7 Figure 4.1.1 Input/output Impedances of an EMI Filter Circuit

Ed Ewi Fitter Installation and Orientation

Generally, an EMI filter is placed in a way that the LINE terminal is connected to the input side, but it can also be used in
a reverse configuration.
However, it may end up producing a different attenuation effect.

100
Connection @ %
V=7 Z/4 Molfor N
Filter ariver Motor 80 -
e ol RS, Conrecion @
S 0 A
TAC-30 3 AN A
= 50 1 N
g M NLAEA
8 40 e g N /\ LA
30 "‘I -\\.f\/‘\%v\\ fJ\
Motor onnection @ M‘\-\)
arrver Motor 20
4@ 10
0
0.1 1 10 100
Frequency [MHz]
Figure 4.2.1 Direction in which an EMI Filter Is Attached and Connected Figure 4.2.2 Example of Effed of Filter Orientation on Noise

If the internal circuit consists of a symmetric EMI filter (one of the NBC series or TBC series), the direction in which the
filter is connected will not cause any difference in noise attenuation. But in the case of asymmetric ones, it may cause
difference in the attenuation.

Case Case
LINE ! . LOAD  LINE ' ' LOAD

Lo 403 9 o (5 (0 be
30 00 06 30 (004 . 00 06

e ff . S iR EmE

| CY =+ ‘ D | cY ‘ S

| ovx 1. | CYE 1
Figure 4.2.3 TAC Series Circuit Diagram Figure 4.2.4 TBC Series Circuit Diagram

(Circuit Is Asymmetric) (Circuit Is Symmetric)

CY: Line to ground capacitor
—L : Mounting Plate

Technical Notes-12



4 Noise Reduction

B Combining Multiple EMI Filters ‘

If one EMI filter cannot provide sufficient attenuation, the attenua-
tion effect can be improved by connecting two filters in series.

However, one must pay attention to the fact that it will result in
combining the leakage current and voltage drop of two EMI filters.

Mortor Motor

arrver _@

EM/
Frlter Motor Motor
ImE 1040 CLzr —@
EM/
Filter Motor Motor

arrver _@

Mofor Motor

ariver _@

Figure 4.3.1 Example of EMI Filter Connection Directions

When connecting two EMI filters, the direction in which they are
connected may also cause difference in the attenuation characteristic.
Figure 4.3.3 shows the results of comparing the attenuation
characteristics (static characteristics) due to different directions in
which two EMI filters are connected.

Figure 4.3.4 shows the actual sample noise characteristics caused by
the connection directions.

Unlike the static characteristic data, connection @ does not improve
the attenuation in this case. This phenomenon occurred because the
input and output impedances of the EMI filters were different from the
conditions of static characteristics.

When trying to optimize the way EMI filters are connected, one must
evaluate by checking actual noise levels.

n External Ferrite Core

If one EMI filter cannot provide sufficient attenuation, the effect can
be improved by inserting an external core.

Whether a core is inserted on the LINE side or on the LOAD side of
an EMI filter may cause difference in the attenuation characteristic.

Core Core

Filter Motor Motor

'_ ariver @

Figure 4.4.1 Example of Placing an External Core

When adding a core on the LINE side, one needs a core that can
generate sufficiently large inductance for the choke coil within the EMI
filter.

Just inserting on the LINE side a core whose performance is equal to
or less than that of the internal choke coil does not contribute to
reducing noise.

When inserting it on the LOAD side, it will produce a large aftenuation
effect because the circuit takes a configuration of a T-type EMI filter circuit.

100
90
80

;; 60 \\ o 1
250 S
g 0 \. ““W«-‘A p | /ﬁ"\
B 30 \ R
20 ~

0

0.1 1 10 100
Frequency [MHz]

Figure 4.3.2 Example of Effect of Combining
Multiple Filters

77

o

=

-
o

n
o
T

(]
o

a A
S o
A

.

~

o
o

7

Attenuation [dB]
(2]
o
LN
ey

©
=}
W
s
L =3
2
A.

©
o
7

2
o

4‘;
\

110

120 ‘
0.01 0.1 10 100
Frequency [MHz]

Figure 4.3.3 Comparing Static Characteristics of
Different 2-filter cofigurations

100
920

80

70

Level [dBuV]
S [ [o2]
o o
A
=
)
S

o
il
L1

P
%
N
>
£
=
g
2

-
o
&)

o

0.1 1 10 100
Frequency [MHz]

Figure 4.3.4 Comparing Effects of Different
2-filter Configurations

100
90
80 The LINE side core ‘irﬁTﬁion
ZZ With no core
o
% % \\\-\.._
g a0 R PRP
~ 30 >\.\ N Q/F%«mﬂw\
20 \“’l\-—/
10 /Thg ‘L‘(‘)‘AD si‘delcqrg ‘ir‘1§‘e‘rtion
o L
0.1 1 10 100

Frequency [MHz]

Figure 4.4.2 Example of Effect of Adding an External
Ferrite Core
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n CE Marking ‘

For machines and electric products to be sold in the EU
area, manufacturers are required to bear a CE mark to
prove they are in compliance with safety requirements,
quality control, and ecocide prevention. To be allowed to
do so, they must meet appropriate EC directives.

The following describes the EC directives that are
applied to general machinery products:

a. Machinery directive
This directive covers products that are an assembly of
parts and have a driving section
(with the central focus on industrial equipment).

b. EMC directive
This directive is intended to apply to electric parts
which can be sources of radio disturbance or are
affected by electromagnetic interference. It requires
that two items, emission (EMI) and immunity (EMS),
be met.

c. Low voltage directive
This directive is intended to apply to products that
operate with a rated voltage in the range of 50 to
1000V AC or 75 to 1500 V DC.

As there are no appropriate EC directives (including
the ones described above) which apply to EMI filters,
EMI filter products cannot bear a CE mark.

However, EMI filters can obtain an ENEC mark, which
has a similar effect on bypassing application procedures
of its signatories.

E Conducted Emission EN61000-6-4 ‘

The voltages of interfering waves propagated through a
power cable from equipment to the outside are
measured with LISN* in an open site x or anechoic
chamberx.

0.4Im] | 0.8[m
[ €——>

) ——

EUT

0.8Im] LISN _,m

Figure 5.2.1 Example of Conducted Emissions
Measurement Configuration

% : Refer to the description in “Terminology related to EMC
Test” in this document.
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5 EMC Test

Radiated Emission EN61000-6-4 |

When operating equipment, the strength of electromagnetic
waves is measured in a range of specified frequencies at a
location 3 or 10 m away from the equipment

Antenna

Turntable

3
EUT

3[ml or 10lm] :
1
|

1-4[m]
0.8Im]
/

Figure 5.3.1 Example of Radiated Emission
Measurement Configuration

n Power Supply Harmonic Current EN61000-3-2 ‘

One analyzes the frequencies of input currents and
checks the value of the harmonic current for each order.

B Electrostatic Discharge EN61000-4-2 |

This test simulates effects of electrostatic discharge
(malfunctions or destruction of semiconductor elements)
and includes contact discharge and aerial discharge in
its scope.

Ipeak

100%
90% —+

at30ns =

atéons

10% \

<«—30ns—>| t
<«—60ns—— >
—>|l«—1r=0.7 to 1ns

Figure 5.5.1 Discharge current waveform

Table 5.5.1 Application Level

First peak Current value| Current value
Specified | discharge current at30 ns at60 ns
Level | voltage (£10%)Ip | Rise time | (+30%) (+30%)
1 2kV 7.5A 0.7 - 1ns 4A 2A
2 4kvV 15A 0.7 - 1ns 8A 4A
3 6kV 22.5A 0.7 - 1ns 12A 6A
4 8kV 30A 0.7 - 1ns 16A 8A




E Radio frequency electromagnetic field  EN61000-4-3 |

This test checks immunities of equipment to effects of
electromagnetic waves.

Fast Transient/Burst EN61000-4-4 ‘

This test checks immunities to burst waves by from
injecting via cable pulses that resemble the results of a
discharge.

B} surge EN61000-4-5 |

This test checks immunities to surges by applying a
specified surge waveform.

U

1.0

0.9

05 i T2

0.3 [

0.0
T, max30% { N\ /ot
T

Figure 5.8.1 Example of a Surge Waveform in Voltage

Table 5.8.1 Level

Level Open circuit test voltage+10% [kV]
0.5
1.0
2.0
4.0
special

X[ h|wN|=

ﬂ Conducted Radio-frequency Interference EN61000-4-6 ‘

This test checks immunities to conducted disturbances
when electromagnetic waves pass into equipment
through a cable.

m Power Frequency Magnetic Field EN61000-4-8 ‘

This test checks immunities to magnetic fields gener-
ated by power frequency currents flowing through an
input line or a power wiring.

5 EMC Test

m Voltage Dip/Momentary Power Interruption EN61000-4-11 |

These tests check if equipment functions normally after
momentary voltage drop, or power failure that decreases
voltage to 0.

Figure 5.11.1 Example of a Waveform of Voltage Dips

m Unit of Noise

Noise is represented with 1 [uV] as its reference in [dB].
It is assumed that 1 [uV] equals 0 [dBuV].
For example, 1 [V] is represented as follows:

1

10 [V] =140 [dBpV]
100 [V] =160 [dBpV]
1000 [V]=>180 [dBpV]

m Detection Method

a. Peak detection (PK)
It detects the heights of peaks of an output waveform.

b. Quasi-peak detection (QP)
It detects quasi-peaks through a circuit that has time
constants at the time of charge and discharge.
Quasi-peak detection value equals an intermediate
value between peak and average ones.
This detection has high measurement results when
noise has a long duration or occurs frequently.

c. Average detection (AV)
It detects an average of values of an output waveform.

Peak detection (PK)

~ Quasi-peak detection (QP)

Average detection (AV)

Figure 5.13.1 Relations between Detection Methods
and Measurement Levels
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5 EMC Test

m Conducted and Radiated Emission Limits (Excerpt) ‘

EN61000 | EN61000 EN55011 EN55022 EN60601-1-2 EN50370-1
Standard -6-3 -6-4
Group 1%

oot Common | Common Standard for Standard for

5 Classification standard | standard | Standard for product groups product groups Standard for product groups product groups
g ISM equipment * | Information processing By S Machine tool
- Product - - 20 kVA |Exceedin equip_mem (medmazlnil\lll;\lp;;:zn 16A | Exceedin
- | orless | 20kva | (TEequipment) | O | 20KVA |orless|  16A

Operating environment ClassB | ClassA | Class B Class A Class B | Class A | Class B Class A Class A

Level:Unit [dBpV]
0.1-50.5MHz 66 - 56 79 66 - 56 79 100 | 66 -56 79 66 - 56 79 100 79 100

QP 0.5 - 5MHz 56 73 56 73 86 56 73 56 73 86 73 86

5 - 30MHz 60 73 60 73 190-73| 60 73 60 73 |90-73| 60 |90-70

0.15 - 0.5MHz 56 - 46 66 56-46 | 66 90 | 56-46 66 56 - 46 66 90 66 90

Conducted emission
Limit

AV 0.5 - 5MHz 46 60 46 60 76 46 60 46 60 76 60 76

5 - 30MHz 50 60 50 60 |80-60| 50 60 50 60 |80-60| 60 |80-60

Level:Unit [dBpV/m]

= 10 30 - 230MHz 30 40 30 40 50 30 40 30 40 50 40 50
IS m
[ 23
2| _ | AW | 230MHz-1GHz | 37 47 37 | 47 | 50 37 47 37 47 | 50 | 47 | 50
E|l=
HE
% 30m 30 - 230MHz - 30 - - - - - - - - - -
= Law
o 230MHz - 1GHz - 37 - - - - - - - - - _
% : Refer to the description in “Terminology related to EMC Test” in this document. (As of November 2011)
100 70
90
60
80
— 70 £ 50
S - £
£ — = [
o, ~d @ 40
5 50 SR o ey s < |
3 40 g 30
-
30 20
20
10 10
0 0
0.1 1 10 100 10 100 1000
Frequency [MHZz] Frequency [MHZz]
EN55011 ClassA QP (Group 1) ClassB
ClassA

= === EN55011 ClassA AV (Group 1)
EN55011 ClassB QP (Group 1)

= === EN55011 ClassB AV (Group 1)
(the above is also applied to EN55013, EN55014-1, EN55022, and EN60601-1)

Figure 5.14.2 Radiated Emission Limit Graph

Figure 5.14.1 Conducted Emission Limit Graph
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5 EMC Test 6 Supplement

m Terminology related to EMC Test ‘

* EUT
Stands for Equipment Under Test, and refers to equipment
that will be tested or provided for a test.

* Immunity test
Refers to a test to evaluate the durability of EUT
against electromagnetic interference.

* Emission test

Refers to a test to evaluate whether the strength of
electromagnetic interference emitted from EUT exceeds a
given limit.

* Open site
Refers to an experimental facility installed outdoors to
be used for activities such as EMC measurement.

* Anechoic chamber

Refers to a facility to be used to create an electromagnetically
isolated environment; the interior surfaces of the chamber
absorb radio frequency waves.

* CISPR

One of IEC’s special committees; it was established to
integrate standards such as those for allowable values and
measurement methods for interfering waves causing radio
communication failures and includes a standardization
committee for EMC (Electro Magnetic Compatibility).

* Group 1 and Group 2 in EN55011

Group1 : Equipment for laboratories, healthcare, and sciences
(Example: frequency counters, spectrum analyzers,
switching power source, and measuring apparatus)

Group?2 : Industrial induction heating equipment, induction
heating equipment,
industrial microwave heating equipment, household
microwave ovens,
medical equipment, spark erosion equipment, and
spot welders.

* ISM equipment

Stands for Industrial, Scientific and Medical radio-frequency
equipment and refers to radio-frequency equipment for
industry, science, and health care.

* LISN

Stands for Line Impedance Stabilization Network. It refers to
equipment that sends noise components to a measurement
device while monitoring impedances, looking at the power
source from EUT. It is also called AMN (Artificial Mains
Network).

Source Voltages in the World

People’s Republic |  Single phase 2 wire | . phase 4 wire 380V
of China 220V
“ Taiwan 13;%9\}? 2‘)2%3\7'3 2 wire Three phase 4 wire 380V
- . Single phase 2 wire | Three phase 4 wire
el 230V, 240V 400V, 415V
: Indonesia glzrz)g\}e phase 2 wire Three phase 4 wire 380V
E Japan 1S(|)r:)%e 2%?\76 2 wire Three phase 3 wire 200V
Korea Single phase 2 wire | Three phase 3 wire 200V
, ree phase 4 wire
110V, 220V Three phase 4 wire 380V
I Single phase 2 wire .
Th h 480V
_ Philippines 220V, 230V, 240V ree phase 3 wire 480
C: . Single phase 2 wire )
Th hase 4 400V
Singapore 230V ree phase 4 wire
E Thailand ggé%e phase 2 wire Three phase 4 wire 380V
Malaysia gz)%e phase 2 wire Three phase 4 wire 415V
-“ Egypt ggz)g&e phase 2 wire Three phase 4 wire 380V
aﬁw Saudi Arabia 1S|2n79\Le2pzhoa\?e 2 wire Three phase 4 wire 380V
SI< * . Single phase 2 wire )
A<« *
AR Australia 240V Three phase 4 wire 415V
SllE * Single phase 2 wire | Three phase 4 wire
A1 # %
fy NewZealand | 530y 540y 400V, 415V
= Austria S:l;ég\}e phase 2 wire Three phase 4 wire 400V
l] France ggz)%e phase 2 wire Three phase 4 wire 400V
5 Germany Sérég\}e phase 2 wire Three phase 4 wire 400V
NV Single phase 2 wire )
I~ UK 240V Three phase 4 wire 415V
= Netherlands S;r:)g\}e phase 2 wire Three phase 4 wire 400V
l] Italy Slzrz)g\ie phase 2 wire Three phase 4 wire 380V
. Single phase 2 wire .
Spain 127V, 220V Three phase 4 wire 380V
. ingle phase 2 wi .
H Switzerland ng)%e phase = wire Three phase 4 wire 400V
Russia Single phase 2 wire
i (former republics 1279\/ 2p20V Three phase 4 wire 380V

of the Soviet Union)

Single phase 2 wire
120V, 265V, 277V

Three phase 4 wire

127V

USA Single phase 3 wire
115/230V, 120/240V, 208V, 460V, 480V
240/480V

Brazil single phase 2 wire Three phase 4 wire 220V
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CO‘EI. Small, Single phase input type (1-Stage filter)
EAC -10 -472 - |

EAC/EAM/EAP series

@ ® O]

(MSeries Name
(@Rated Current
®Line to ground capacitor code: Refer to table 1.1.

e\ us @w —_—

RoHS i

table1.1 Line to ground capacitor code

E|E|E Line to ground
Code|A |A A Leakage Current capacitgr

C|M|p| (Input 125/250V 60H2) | 10 vinal value)
000 @ ® 5 wuA/  10uA max|Not Provided
101| @|@|125 A/ 25uA max| 100pF
221 @@[25 wA/ 50uA max| 220pF
331| @@[375 uA/ 75uAmax| 330pF
471| @|@[50 uA/ 100pA max|  470pF
681 |@ (@755 uA/ 150uA max| 680pF
102 |@| [(@| 0.13mA/ 0.25mA max| 1,000pF
222 |@| |@ 0.25mA/ 0.5 mA max| 2,200pF
332 |@| (@ 0.38mA/ 0.75mA max| 3,300pF
472 |@| |@| 0.5 mA/ 1.0 mA max| 4,700pF

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

@®Option
D:DIN rail installation type

The terminal cover is retracted inside the unit DIN rail installation type is option * The dimensions change when the option is set.
Refer to External view.

Features of EAC/EAM/EAP series

- Single Phase 250VAC (1-Stage filter)
- Small size
* Quick and easy push-down terminal
Just connect the wires, push-down and tighten the screws with a screwdriver

H EAC: Attenuation type from 150kHz to 1MHz H EAM: Low leakage current type
H EAP: Outside impulse attenuation type

Specifications
EAC-03-472 | EAC-06-472 | EAC-10-472 | EAC-16-472 | EAC-20-472 | EAC-30-472
No. | Items EAM-03-000 | EAM-06-000 | EAM-10-000 | EAM-16-000 | EAM-20-000 | EAM-30-000
EAP-03-472 | EAP-06-472 | EAP-10-472 | EAP-16-472 | EAP-20-472 | EAP-30-472
1 Rated Voltage[V] AC 1¢ 250/ DC250
2 | Rated Current[A] 3 | 6 | 10 16 20 30
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 20mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 500M 2 min at room temperature and humidity
5 Leakage current Refer to table 1.1
6 DC resistance 180mQ max \ 110mQ max \ 40m€ max 20mQ max 10mQ 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 Teil3-1, ENEC (At only AC input)
14 Case size (without projection) /Weight 39 X30X85 mm [1.54 X1.18 X3.35 inches] (W XH X D) /170g max (Option : -D refer to external view)

Circuit Diagram Derating Curve

100 >
< i

= 80 3 \
& : N\
S 60 3
@ |
w 40 T
° |
o 20 1
3 ! \

0 2 !

-40 -30 -20 40 50 55 60 70 80 90

CY : Line to ground capacitor — : Mounting Plate Ambient Temperature [C]
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EAC/EAM/EAP series

 CO$EL

External view

This product is shipped in the following condition,because it is equipped with push-down terminals.
(MThe terminal cover is retracted inside the unit.
(@The screws for connecting the terminals are held in the up right position.

Standard Type

85

[3.35]
75 +05

[2.95]
72

25

2.83]
283 M4

Terminal cover -
Protection Earth @ /
1

[0-.1]
Mounting Plate

3% Dimensions in mm, [

3% Mounting Plate : Iron (surface finishing:nickel plating) t =1.0 [0.04]

]=inches

% Terminal block screw tightening torque M4 : 1.6N + m(16.9kgf - cm)max

i — [@®
M4 i Name‘PIate 2-M4 o
Input IC I Outpu_t Sle
Terminal =} 1340 ,A%,i,‘i, _3 —Terminal | 1=
=2 Ky ~lg —|=o|2
=) @ i NS b =
oL | YD
458 i
Terminal cover 2-¢4.8 M4 Terminal cover
10.19] Mounting Hole  Protection Earth &)
3% Closed the terminal cover o~ §
£ A | ol
I i ( % Tolerance : £1 [£0.04]
T % Weight : 170g max
| ol®
) ‘ ®|=. xCase : PBT
|
|

DIN rail installation Type

+2

Terminal cover

Protection Earth @

85 8.5 4
[3.35] [0.33]
72
12.83]

25

[0.1]

Mounting Plate

% Dimensions in mm, [

3 Mounting Plate : Iron (surface finishing:nickel plating) t =1.0 [0.04]

]=inches

s ™
2-M4 9 2-M4
Input Output
Terminal Terminal 4|
~ 18 - N ~ls 8|2
Temminal cover M4 | Terminal cover
Protection Earth @)
3 Closed the terminal cover B
S,
£33 A | N —
I I X 5 Tolerance : +1 [+£0.04]
— [ % Weight : 170g max
Il % §
Q ! = 3 Case : PBT

~1e

=13,

10.28]

DIN rail (4.2)

[0.17]

ENote when installing the EMI/EMC

Filter on a DIN rail.

ST 1T < O -

]

DIN rail

Al

3 Terminal block screw tightening torque M4 : 1.6N + m(16.9kgf * cm)max

—
®

When the EMI/EMC Filter is grounded through

the DIN rail, the proper noise attenuation may not

be achieved.

Be sure to connect the protection earth (PE) of

D O

Name Plate

the EMI/EMC Filter body to the earth.
At least one PE connection is required.

A |

C

» o®
Y —
L]
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CO‘EL Small, Single phase input type: Screwless terminal (1-Stage filter)

ESC/ESM/ESP series

ESC -10 -472

O] @ ® ®

DIN rail installation type is option

(MSeries Name
(@Rated Current
®Line to ground capacitor code:Refer to table 1.1.

table1.1 Line to ground capacitor code

Line to ground
Code g 5 E Leakage Current capacitgr
c|m|p| (Input 125/250V 60Hz) (nominal value)
000 @@ 5 A/ 10uA max |Not Provided
101 @ ® 125 uA/ 25uA max 100pF
221| @@[25 utA/ 50uA max 220pF
331| @@[37.5 KA/ 75uA max 330pF
47 @ @®50 A/ 100¢A max 470pF
681 |@ |@|755 uA/ 150uA max 680pF
102 |@| |@| 0.13mA /0.25mA max | 1,000pF
222 |@ |@ 0.25mA /0.5 mAmax| 2,200pF
332 |@| |@| 0.38mA /0.75mA max | 3,300pF
472 |@| |@| 0.5 mA /1.0 mAmax | 4,700pF

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

@®Option
D:DIN rail installation type

k The dimensions change when the option is set.

Electric cable is not appended. Refer to External view.

Features of ESC/ESM/ESP series

- Single Phase 250VAC (1-Stage filter)
- Small EMI/EMC Filters that change input-output terminal and protection earth terminal of EA series into

screwless terminal type
- Torque management is unnecessary with screwless

H ESC : Attenuation type from 150kHz to 1MHz

Hl ESM : Low leakage current type

H ESP : Outside impulse attenuation type

Specifications
ESC-03-472 ESC-06-472 ESC-10-472 ESC-16-472
No. | Items ESM-03-000 ESM-06-000 ESM-10-000 ESM-16-000
ESP-03-472 ESP-06-472 ESP-10-472 ESP-16-472
1 Rated Voltage[V] AC 1¢ 250/ DC250
2 Rated Current[A] 3 6 10 16
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 20mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 500MQ min at room temperature and humidity
5 Leakage current Refer to table 1.1
6 DC resistance 180mQ max ‘ 110mQ max 40mQ max 20mQ 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 Teil3-1, ENEC (At only AC input)
14 Case size (without projection) /Weight 39X30X85 mm [1.54 X1.18 X3.35 inches] (W XH XD) /170g max (Option : -D refer to external view)

Circuit Diagram

£ Mounting Plate

CY : Line to ground capacitor

EA/ES-3

Derating Curve
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Standard Type

ESC/ESM/ESP series

 CO$EL

85
[3.35]
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‘ % Refer to instruction manual for details.
DIN rail installation Type
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ENote when installing the EMI/EMC
. . BoE(Ens
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the DIN rail, the proper noise attenuation may not — — K —
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0o 0
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3% Weight : 170g max
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3 Refer to instruction manual for details.
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EAC-03-472 /| ESC-03-472

Characteristic Data <Reference Data> |

EAC/ESC series
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EAM-03-000 / ESM-03-000

Characteristic Data <Reference Data> |

EAM/ESM series

M Attenuation Characteristic(Static characteristic)
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MAttenuation Characteristic(Static characteristic)
0

—— Differential Mode
Common Mode

j——

P e

20

N~ —

60

80

Attenuation[dB]

100

120

0.1 1
Frequency[MHz]

10 100

HPulse Attenuation Characteristic Pulse width:1us
200 l

l

|

100 ”
|

Output Voltage[V]

o©

0.2 04 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0
Input Voltage[kV]

EAM-10-000 / ESM-10-000

B Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0

=

="

DI e

T~ —
40

60

80 —

Attenuation[dB]

100

120
0.1 1
Frequency[MHz]

10 100

BPulse Attenuation Characteristic Pulse width:1us
200 I

|
|
|

100

Output Voltage[V]

/

0.2 0.4 0.6 0.8 1.0 1.2 14 16 18 20
Input Voltage[kV]

o°

EAM-16-000 / ESM-16-000

B Attenuation Characteristic(Static characteristic)
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COS$EL  Characteristic Data <Reference Data> [ EAP/ESP series

EAP-03-472 /| ESP-03-472
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CO$EL | Instruction Manual

1 Applicable Electric Cable

+ Only use the electric cable that exists in the Table1.

- Use the cable that conductor material is copper. Do not use the
cable that conductor material is iron or aluminum. Never use the
one other than the electric cable.

Ex. Steel wire, Stick made of resin, other wire

+ Note that the current rating is different in each electric cable.

+ Strip so as not to damage the conductor at stripping sheath.

+ Strip specified length of cable sheath (Refer to Table1).

Strip Length can be confirmed with a gauge of the body case.
Refer to External view.

- Do not put solder on the conductor. It becomes impossible to
connect cable.

Table.1 Applicable Wire

Solid wire Diameter 0.5mm to 1.2mm (AWG.22 to AWG.16)

0.3mm’ to 1.25mm* (AWG.22 to AWG.16)

Stranded wire Conductor diameter more than 0.18 mm

Sheath strip

length 10mm to 12mm

2 Applicable bar-type terminal

+ The applicable bar-type terminal (Refer to Table 2) must be used,
and after crimp, the size of bar-type terminal must be kept value
of Table 3. Use the applicable terminal (Refer to Table 2) and
keep the size of terminal , or you will not be able to connect cable.
Contact us when the bar-type terminals other than the applicable
bar-type terminal (Refer to Table 2) are used.

- Connect cable so as not to conceal the button with the sleeve
of the cable when a round terminals other than the applicable
terminal are used.

Table.2 Applicable bar-type terminal

Manufacturer Size model Crimp tool
AWG.22 |Al0.34-12TQ
Al0.5-10WH
AWG.20 [aj0.5-12WH
Phoenix 2:8-;?12@ CRIMPFOX
Contact AWG.18 AI1'-10RD uUD6-4
Al1-12RD
Al1.5-10BK
AWG.16 | aj1.5.12BK
TGN TC-1.25-11T NH11
Nichifu AWG.22-16 NH32
TGV TC-1.25-11T NH65

<Square type>

Ferrule Table.3 Dimension of terminal at crimp
(Crimp) [Dimensions in mm]
B Part Dimension
A 1.1t02.6
\L\L B 0.8t0 1.6
A Dia. C 0.8t0 1.6

<Round type>

Sleeve
(Crimp)

Dia. C

3 State of crimped bar-type terminal

@ Bad condition
BD=CE=—0 =(T— O =CH— O ==(CI—
O=AT— 0 (= o= ==

Cut Coming off
AbO— O = O =

@ The wire protrudes from the sleeve.

The conductor extremely protrudes from the point of the bar-type
terminal.

© The electric conductor is not inserted enough and the conductor
has been exposed from the terminal.

() The sheath strip length doesn't suffice and the conductor is not
enough inserted in the ferrules.

() Crimp is only the point of conductor.

@ It crimps two electric cables.

@ There is a damage or a disconnection part in the conductor.

@ The point of the terminal is cut.

(D It comes off the terminal when the cable is pulled.

(@) The sheath of the cable protrudes from the sleeve.

4 Wiring Terminal Blocks
(connecting/releasing)

- One electric cable one insertion hole. When two or more is con-
nected, it causes trouble.

- Do connecting and releasing of the electric cable by using a flat-
blade driver while pushing the connection/release button. More-
over, insert the conductor or the bar-type terminal to the end fully.

+ When you connect the stranded cable ,connect wires after lightly
stranding wires.

- Confirm the electric cable is surely connected with the terminal
after connecting.

+ The check hole can be used for the check of wire connecting and
insulation and for the operation monitor etc.

@ Connecting : Stranded cable, Solid cable (Diameter 0.5 to 0.9)
Stepl Push the button with a flat-blade driver.

Stepll Insert the cable into the hole while pushing the button.
Stepll  Release the flat-blade driver and cable connection is
completion.

@ Connecting : Solid wire (except diameter 0.5 to 0.9 ), bar type terminal
Insert the cable into the insertion hole.
* Insert it while pushing the button when it is not easy to insert it.

@ Releasing : Stranded wire, Solid wire, bar type terminal
Pull out the electric cable while pushing the button with flat-blade
driver.
*kNotice : Two insertion holes are released at the same time by

pushing the button once. (Except PE terminal)
+ Use the flat-blade driver that meets the size in Table 4.
Table.4 Dimension of flat-blade driver

Side Front
[Dimensions in mm]
Part Dimension
D 1.0max
—H-D L E E 3.0max

EA/ES-8



CO‘EI. Single phase input type (1-Stage filter)

NAC/NAM/NAH/NAP series(4-304)| Nac 10 -a72 -

@ @ ® O]

(MSeries Name

~ 5 - 3 --"“":-:T”'»»»,
. \ O / = (@Rated Current
Gﬂ us @“@i '-\\:»:"\\> (3Line to ground capacitor code: Refer to table 1.1.

L

RoHS —

table1.1 Line to ground capacitor code

NIN I': N| |eakage Current |Linetoground

Code| A capacitor
(Input 125/250V 60Hz2) | ¢onival vae)

P

@ 5 pA/ 10u4A max |Not Provided
@[125 uA/ 25¢Amax | 100pF
@25 uA/ 50uAmax |  220pF
@|37.5 (A /  751A max 330pF
@50 uA / 100uA max | 470pF
[]
[ )
[ ]
[]

A
M

00| @
101 (@
[]

[]

[ ]

H
[)
[ )
[]

221
331
471

681 | @ 75.5 UA / 150uA max 680pF
102 @ @ 0.13mA /0.25mA max | 1,000pF
222 @ |@® 0.25mA /0.5 mA max | 2,200pF
332 | @ [) 0.38 mA /0.75mA max | 3,300pF
472 (@] |@|@®| 0.5 mA/1.0 mA max| 4,700pF

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

®Option
D:DIN rail installation type

The terminal cover is retracted inside the unit DIN rail installation type is option s The dimensions change when the option is set.

Refer to External view.

Features of NAC/NAM/NAH/NAP series

- Single Phase 250VAC (1-Stage filter)
* Quick and easy push-down terminal
Just connect the wires, push-down and tighten the screws with a screwdriver

l NAC : High-attenuation type from 150kHz to 1MHz l NAM: Low leakage current type
Il NAH : Ultra high-attenuation type from 9kHz to 1i1MHz [ NAP : Outside impulse high-attenuation type

Specifications
NAC-04-472 NAC-06-472 NAC-10-472 NAC-16-472 NAC-20-472 NAC-30-472
No. | Items NAM-04-000 | NAM-06-000 | NAM-10-000 | NAM-16-000 | NAM-20-000 | NAM-30-000
- NAH-06-472 | NAH-10-472 | NAH-16-472 | NAH-20-472 | NAH-30-472
NAP-04-472 NAP-06-472 NAP-10-472 NAP-16-472 NAP-20-472 NAP-30-472
1 Rated Voltage[V] AC 1¢ 250/ DC250
2 | Rated Current[A] 4 | 6 | 10 16 20 30
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 20mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity
5 Leakage current Refer to table 1.1
6 Voltage drop 1.0V 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 Teil3-1, ENEC (At only AC input)
14 Case size (without projection) /Weight 53X41X92 mm [2.09 X 1.61 X 3.62 inches] (W XH X D) /300g max (Option : -D refer to external view)

Circuit Diagram Derating Curve
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CY : Line to ground capacitor —— : Mounting Plate



COS$EL | NAC/NAM/NAH/NAP series(4-30A)

External view

This product is shipped in the following condition, because it is equipped with push-down terminals.
(MThe terminal cover is retracted inside the unit.
(@The screws for connecting the terminals are held in the up right position.

Standard Type

92
[3.62]
82 +05 (2.5) 27
~ [3.23] [0.1] [1.06]
2[3)17‘;']8 77 2-Protection Earth @
Mounting Hole [3.03] [0.31]
[ | |iDE T l
Input ’%9 I I %?% ‘ EI
Terminal @ \J =
Y N i
L LE ! Name:Plat 3 ﬂ 29l S 53 S 4;;
— il i ~ —_
0|3 1\“’4_1‘1 ame Plate : Terminal S wlE i
~|g Ej] :r w0l H“
2 4 E i Output N[5 -4 }EI%
Input' I Terminal 1= kT
Terminal ~ @ 28
n
s/ 1 I
Terminal cover i Terminal cover Mounting Plate
SiE
% Closed the terminal cover fm] Im) T
3% Tolerance : £1[+0.04]
% Weight : 300g max
= % Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]
= = $|e
= X Case:PBT
% Dimensions in mm, [ ]=inches
3% Terminal block screw tighting torque M4:1.6N * m (16.9kgf - cm) max
DIN rail installation Type
[39622] 611413% @9 %
77 . 2-Protection Earth & o1 (o, 8
[3.03] — [0.31]
of
Input I:, g}'@ ‘ EI ’
Terminal @ =
7 - i
E 1 3 ﬂ J Output H
0T %&fJ‘, Name,Plate - \’ Terminal g N | 7
e 1% a 7 il —Ols m
% 2 4 — Ouput |5 -
Input_ 3 J Terminal |= kr
Terminal @ 2]
6-M4 . \ ‘ |
Terminal cover Terminal cover \Mounting Plate
Sig
% Closed the terminal cover o B o —
% Tolerance : £1[+0.04]
= = |G % Weight : 300g max
~ 3 Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]
% % Case : PBT
3 Dimensions in mm, [ ]=inches

9)
[0.35]

% Terminal block screw tighting torque M4:1.6N * m (16.9kgf - cm) max

DIN rail

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

DIN rail
When the EMI/EMC Filter is grounded through £
the DIN rail, the proper noise attenuation may not \(:) — | d|NamePlate|p ——> ——>
be achieved.
Be sure to connect the protection earth (PE) of / I

the EMI/EMC Filter body to the earth. e ®
At least one PE connection is required.
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NAC-06-472

Characteristic Data <Reference Data> |

NAC series

MAttenuation Characteristic(Static characteristic)
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NAC-10-472

M Attenuation Characteristic(Static characteristic)
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NAC-16-472

MAttenuation Characteristic(Static characteristic)
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NAC-20-472

MAttenuation Characteristic(Static characteristic)
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Characteristic Data <Reference Data> |

NAC series

B Characteristic example of conductive noise reduction.

Reference data (PBA150F-5-G : Low leakage current type)
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NAM-06-000

Characteristic Data <Reference Data> |

NAM series
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NAH-06-472

Characteristic Data <Reference Data> |

NAH series

W Attenuation Characteristic(Static characteristic)
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NAP-06-472

Characteristic Data <Reference Data> |

NAP series
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CO$EL Single phase input type (1-stage filter)

NAG/NAN/NAH/NAP series (40,50.604)

Ordering information

-472 - |

e @ XK
RoHS

AC -50

2

® ®

(MSeries Name
(@Rated Current
(@Line to ground capacitor code:Refer to table 1.1 and table 1.2.
®Option
F:High input voltage (500VAC/600VDC)

table1.1 Line to ground capacitor code (Standard)

Line to ground
Code I’: I': lr‘-{ n Leakage Current capasitor

M|H|p| (Input 125250V 60Hz) (nominal value)

000 @ @®® 5 uA 10 uAmax | Not Provided
471| @@ @50 A/ 100 uA max 470pF
222 |@| |@ @025 mA/ 0.5mAmax | 2,200pF
472 |@| |@ (@05 mA/ 1.0mAmax| 4,700pF
223 |@| |@® 125 mA/ 25mAmax| 0.022uF
683 | @ |@@®| 175 mA/ 35mAmax | 0.068uF
224 | @ 6.0 mA/ 12.0 mA max 0.22uF
155 |@ 27.5 mA/ 55.0 mA max 1.54F

table1.2 Line to ground capacitor code (Option: F)

Line to ground
Code 2 2 2‘\ 2 Leakage Current capagitor
c|/m|H|p | (Input250/500V 60Hz) (nominal value)
103 |@| (@@ 0.5 mA/ 1.0 mA max 0.01uF
223|@ @@ 1.0 mA/20mAmax| 0.022uF
683 |@® |@® 25 mA/50mAmax| 0.068uF

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

Features of NAC/NAM/NAH/NAP series

- Single Phase 277VAC/300VDC (1-stage filter)
This product is available 277VAC equipment in factory switchboards and building equipment
- Withstand voltage 4,000 VAC (Line to ground capacitor code -000 to -472)

Il NAC : High-attenuation type from 150kHz to 1MHz
Il NAH : Ultra high-attenuation type from 9kHz to 1MHz

Il NAM : Low leakage current type
Il NAP : Outside impulse high-attenuation type

Specifications
NAC-40-472 NAC-50-472 NAC-60-472
NAM-40-000 NAM-50-000 NAM-60-000
No. Items
NAH-40-472 NAH-50-472 NAH-60-472
NAP-40-472 NAP-50-472 NAP-60-472
[VAC] 277 (voltage range : 305 max) 1 ¢ 50/60Hz [Option : F 500 (voltage range : 528 max) 1 ¢ 50/60Hz]
1 Rated Voltage -
[VDC] 300 (voltage range:400 max) [Option : F 600]
2 Rated Current[A] 40 ‘ 50 ‘ 60
3 Test Voltage (Terminal-Mounting Plate) 4,000 VAC (Cutoff Current = 25mA), 1minute at room temperature and humidity =1 *2
4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 100M €2 min at room temperature and humidity =3
5 Leakage current Refer to table 1.1 and table 1.2
6 DC resistance 10mQ max ‘ 6.0mQ max 4.5mQ max
7 Safety agency approval temperatures -25 to +85C (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 UL60939 [Overvoltage Category : II AItitude:BOOQm], CSA C22.2 No.8 (C-UL)
EN60939 (DEMKO) [Overvoltage Category: II Altitude:3000m] , ENEC
14 Case size (without projection) /Weight 65x54x153mm [2.56x2.13x6.02 inches] (WxHxD) / 750g max

#1"NAC - J-F" : 2,500 VAC (Cutoff Current = 100mA) , 1 minute at room temperature and humidity.
#2 Capacitor code “223”,“683”,“224” and “155” of "NA[_-[_| - [ ] " : 2,800VDC (Cutoff Current = 10mA) , 1 minute at room temperature and humidity.

3 Capacitor code “224” and “155” : isolation resistance specification is deleted.
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CO$EL

NAC/NAM/NAH/NAP series (40,50,60A)

Circuit Diagram Derating Curve

(1) Line to ground capacitor code :000,471,222,472,223

Case

LINE
2

oo
(00

o
@

Do

i =
CY : Line to ground capacitor % : Mounting Plate

(3) Line to ground capacitor code :224,155

Case L
10 O3
LINE | C00) ! LOAD
; (00 :
20 ° O4

O

Do L ©

S

CY : Line to ground capacitor —— : Mounting Plate

(2) Line to ground capacitor code :683 100
Case 'o\vgg ™.
3 | 5 60
i 200 P
LINE | 00 Lo B
20 . 04 3% \
T 1 0 ) 1
T T i -40 -30 -20 40 50 55 60 70 75 80 90
i cy : Ambient Temperature [C]
@Q 1 J; T O‘ @ * Keep free ventilation holes for cooling.
C\7( 7L7|nie 6@;;@ c;agza;:}{o; % :7Mio;n;inigr 7F’I;te
(4) Line to ground capacitor code :103,223,683
Option : F
Case
10 5)3
1 CooJ i
LINE m . LOAD
2 Q i * l 04
i {CY 3
! T i
cY
Do— T o2

CY : Line to ground capacitor — : Mounting Plate

[;232’1 2-$5.5%7[0.22+028)
M4 ’ Mounting Hole
Protective
arthing @ :‘?23
|
2.5 {B ‘ S S T =Y
ermina :[; 1 ‘ I | s
A@% Name‘PIate J_ Output
HHH ! | [ Terminal
w7 I®E TS Annl | LI sl
> — ‘ .
5% 8l Lo L] | ol I@
il . I
B e e \
{% L L U UU ;I_I_L:.I_) ‘ S
\M Mounting Plate . — \—
Mourl.tiné Hole E;‘?{ﬁgg@ Terminal Cover
140:0.5
[5.51]
|
i
|
|
| 5| @
| 3|
w|g I o7
= \ =
|
© | ©
\

% Dimensions in mm, [ ]=inches

% Tolerance: £ 1 [+£0.04]

% Weight:750g max

3% Mounting Plate:Hot-dip Galvanized Steel board t =1.0 [0.04]

% Case Material:PBT

3 Terminal block screw tightening torque M5:3.0N-m max

% Protective Earthing (PE) screw tightening torque M4 :1.6N-m max
3% Can not be mounted upside-down. (mounted the top surface)

% Keep free ventilation holes for cooling.

3% Can be mounted using the 2 corner mounting holes.
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Characteristic Data <Reference Datay> | NAC(40,50,604)series

MAttenuation Characteristic(Static characteristic) Differential Mode HWPulse Attenuation Characteristic Pulse width:1Hs
0 Common Mode 500
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Characteristic Data <Reference Data> | NAM,NAH(40,50,604)series |

MAttenuation Characteristic(Static characteristic) Differential Mode HWPulse Attenuation Characteristic Pulse width:1 s
0 Common Mode 500
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Characteristic Data <Reference Data>

NAP(40,50,60A)series
NAC(40,50,60A)series:option-F

. . — Di tial Mod . . idth-d U
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0 » 7
= /
20 - = < 400 /
o ~l =
s 4 h L 2 300
£ o = g /
E = Z 200
g 80 S8 3
< S 100 /
100 J
0
2 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
0.1 1 10 100 . .
Frequency[MHz] Input Voltage[kV]
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Characteristic Data <Reference Data> [NAHNAP(05060A)series:option-F

MAttenuation Characteristic(Static characteristic) Differential Mode HWPulse Attenuation Characteristic Pulse width:1 s
Common Mode
0 — 500 7
—— /
20 o P S 400
o T~ A T /
2 40 ‘ / © 300
5 = [ = l
g 60 = S /
2 5 200
g 80 L 3 /
<< =}
100 O 100 /
120 0
0.01 0.1 1 10 100 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Frequency[MHz] Input Voltage[kV]
MAttenuation Characteristic(Static characteristic) Differential Mode MPulse Attenuation Characteristic Pulse width:1 s
0 Common Mode 500
— A v
20 = — d < 400 /
=y ~
S 40 P~ s /
= L 2 300
S 0 LN = /
©
2 Z 200
2 80 H I=2 /
<< =1
100 O 100 /
120 °
0.01 0.1 1 10 100 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Frequency[MHz] Input Voltage[kV]
MAttenuation Characteristic(Static characteristic) Differential Mode HPulse Attenuation Characteristic Pulse width:1ps
0 Common Mode 500
= A L
— A /]
20 i =L P o 400
o / =
o, 40 [0}
< ™~ —— 2 300
£ 60 1 5
©
H Z 200
£ 80 H j=3 /
< 5
100 S 100 4
120 0
0.01 0.1 1 10 100 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Frequency[MHz] Input Voltage[kV]
BAttenuation Characteristic(Static characteristic) Differential Mode MPulse Attenuation Characteristic Pulse width:1 s
Common Mode
0 W 500
-
_ S P —. 400
8 e = =
Z ~ | [N 2 300 —
S 7 = —
£ 60 — >4 2 //
2 5 200 —
L 80 e a /
< 3 100 —
100 //,
120 0
0.1 1 10 100 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
Frequency[MHZ] Input Voltage[kV]
MAttenuation Characteristic(Static characteristic) Differential Mode MPulse Attenuation Characteristic Pulse width:1Hs
0 Common Mode 500
[— -
20 —— T 400 //
IR S
S 40 > -
c ™~ g 300 '
S N ] /
& 60 o
5] —
2 2 200 7
S 80 S2 3 LT
< =]
100 O 100
//
120 0
0.1 1 10 100 0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 20
Frequency[MHz] Input Voltage[kV]
MAttenuation Characteristic(Static characteristic) Differential Mode MPulse Attenuation Characteristic Pulse width:1 s
Common Mode
0 500
] /
20 i 400 pd
< v
@ — | =
D, 40 7 [
= 2 300
o TN} =
g 60 K A
2 S 200 —
g 80 = g /
< 3 100 1
100 —
—
120 0
0.1 1 10 100 0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0
Frequency[MHz] Input Voltage[kV]
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CO$EL _ Single phase input type (2-Stage filter
NBH series NBH -10 -432 -

1 @ ® ®

(MModel Name
“ & @0 (@Rated Current
[H Us —— (®Line to ground capacitor code:Refer to table 1.1.

table1.1 Line to ground capacitor code

B Line to ground
J— e )' Code Leakage Current capac_:itor .Test volta.ge
= _ oo LGP L (Input 125/250V 60Hz) |(nominal value) | (Terminal- Mounting Plate)
- - cY1 cY2

-b . 000 5 uA/ 104A max Not Provided | Not Provided
101 [12.5 A/ 254A max 100pF | Not Provided
221 |25 pA/ 50¢A max 220pF | Not Provided 4,000VAC
331 |37.5 pA/ 75¢A max 330pF | Not Provided
471 |50 pA/1004A max 470pF | Not Provided
681 |75.5 (A/150¢A max 680pF | Not Provided
102 0.13mA/0.25mA max 1000pF | Not Provided
202 0.25mA/0.5 mA max 1000pF | 1000pF 2,500VAC
322 0.38mA/0.75mA max 2200pF | 1000pF

DIN rail installation type is option The terminal cover is retracted inside the unit 432 0.5 mA/1.0 mAmax | 3300pF | 1000pF

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

@®Option
D:DIN rail installation type

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

Ultra high-attenuation type from 9kHz to 10MHz (2-Stage filter)
- Single Phase 250VAC
- Withstand voltage 4,000 VAC (Line to ground capacitor code -000 to -471)
* Quick and easy push-down terminal
Just connect the wires, push-down and tighten the screws with a screwdriver

Specifications
No. | Items NBH-06-432 | NBH-10-432 | NBH-16-432 | NBH-20-432 | NBH-30-432
1 Rated Voltage[V] AC 1¢ 250/ DC250
2 | Rated Current[A] 6 | 10 | 16 | 20 | 30
3 Test Voltage (Terminal-Mounting Plate) *1 | 2,500 VAC (Cutoff Current = 20mA), Tminute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100M< min at room temperature and humidity
5 Leakage current 125/250V 60Hz 0.5mA/1.0mA max
6 Voltage drop 1.0V max
7 Safety agency approval temperatures -25 to +85°C (Refer to Derating Curve A) | -25 to +85°C (Refer to Derating Curve B)
8 Operating temperature -40 to +85°C (Refer to Derating Curve A) | -40 to +85°C (Refer to Derating Curve B)
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 Teil3-1, ENEC (At only AC input)
14 Case size (without projection) /Weight 53X 43X 104 mm [2.09 X 1.69 X4.09 inches] (W XH X D) /320g max (Option : -D refer to external view)

#1 When the line to ground capacitor code is different, the test voltage characteristic is different. (Refer to table 1.1)

Circuit Diagram Derating Curve

Derating Curve (A) 6,10A

5100 .

S 80 AN

‘g 60 ™N

& 4 N\,
g N\
-

N
o o

) \
-20 40 50 60 70 80 85 90
Ambient Temperature [C]

Derating Curve (B) 16 to 30A
100 ~—_

N

A
o
'
w
o

D
o o

CY1,CY2: Line to ground capacitor —- : Mounting Plate

N
o

Load Factor [%
'
o

) L

30 20 40 45 50 60 70 80 85 90
Ambient Temperature [C]
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NBH series

 CO$EL

External view

This product is shipped in the following condition, because it is equipped with push-down terminals.

(MThe terminal cover is retracted inside the unit.

(@The screws for connecting the terminals are held in the up right position.

Standard Type

% Terminal block screw tightening torque M4:1.6N - m (16.9kgf - cm) max

3% Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]

104
[4.09]
94 +05 2.5 30.5
3.7] [0.1] 1.2]
% 92[ ! ‘ 2-Protection Earth @ 8
Mounting Hole [3.62] # [0.31]
Input r%} I I % ﬂlﬁ
Terminal  — T L
© N Output
1 Name:Plate 3 Tgrr';lijna\ o
w8 1 B R ¥ 4) HIR g _
= o=
) 4 ouput |3 ~
Input. el Teminal 1=
Terminal @ Ll
6-M4 $
Terminal cover Terminal cover Mounting Plate
~E
% Closed the terminal cover D = =
W % Tolerance : £1 [£0.04]
% Weight : 320g max
! e % 3% Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]
= = % Case : PBT
3 Dimensions in mm, [ ]=inches
DIN rail installation Type
104 8.2+15
[4.09] [0.32] 25 30.5 :
92 | 2-Protection Earth@ [0-1] na g
[3.62] ‘ a7
Input @ J EI
Terminal — —
@ N | I Output N
1 Name: Plate 3 Terminal
> 1)
— 23 A - I ) - 3% -
- utput |5
Input 2 4 L Terminal ~ Z,'_
Terminal @
6-M4 3l
Terminal cover Terminal cover \Mounting Plate
~E
% Closed the terminal cover o S 1 m? -
_ % Tolerance : £1[£0.04]
[}
! e 2 % Weight : 320g max
= =
1 % Case : PBT
|5 = [ % Dimensions in mm, =inches
2 g gﬂ N ~l& L
DIN rail s
ENote when installing the EMI/EMC g
Filter on a DIN rail. ® DIN rail
When the EMI/EMC Filter is grounded through f
the DIN rail, the proper noise attenuation may not \(:) — d|Name Plate|p ——

be achieved.

Be sure to connect the protection earth (PE) of
the EMI/EMC Filter body to the earth.

At least one PE connection is required.

3 Terminal block screw tightening torque M4:1.6N - m (16.9kgf - cm) max

NB-2



CO‘EL Single phase input type (2-Stage filter)

NBC/NBM series | nsc -0 -a72 -

cMus @10
RoHS

DIN rail installation type is option

= == ’ _— _‘_;_A' . N| N Leakage Current Line N.) ground
= - W Code| B | B | (1nput 125/250V 60Hz) |°2Paciter

SOE e c|Mm P (nominal value)
U 000 @ 5 prA/  10u4A max | Not Provided

) 101 @ 125 A/ 25uA max 100pF

221 @25 pA/  50¢A max 220pF

331 @ 375 A/ 75uA max 330pF

a7 @® 50 (A / 100¢A max 470pF

681 @ 75.5 uA/ 150¢A max 680pF

102 | @ 0.13mA /0.25mA max 1,000pF

222| @ 0.25mA /0.5 mAmax| 2,200pF

332| @ 0.38 mA / 0.75mA max 3,300pF

472 | @ 0.5 mA/1.0 mAmax| 4,700pF

@ @ ® @
(MSeries Name
(@Rated Current
(®Line to ground capacitor code: Refer to table 1.1.

I - table1.1 Line to ground capacitor code

% When the line to ground capacitor code is
different, the attenuation characteristic is different.
@®Option
D:DIN rail installation type

The terminal cover is retracted inside the unit

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

Features of NBC/NBM series

- Single Phase 250VAC (2-Stage filter)
* Quick and easy push-down terminal

Just connect the wires, push-down and tighten the screws with a screwdriver

Hl NBC : High-attenuation type from 150kHz to 1MHz
H NBM:Low leakage current, Withstand voltage 4,000 VAC

Specifications
No. | Items NBC-06-472 NBC-10-472 NBC-16-472 NBC-20-472 NBC-30-472
NBM-06-471 NBM-10-471 NBM-16-471 NBM-20-471 NBM-30-471

1 Rated Voltage[V] AC 1¢ 250/ DC250

2 | Rated Current[A] 6 [ 10 | 16 20 30

. . NBC : 2,500 VAC (Cutoff Current = 20mA), 1minute at room temperature and humidit

3 Test Voltage (Terminal-Mounting Plate) NBM : 4,000 VAC ECutoff Current = 20mA;, 1minute at room temgerature and humiditii

4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity

5 Leakage current Refer to table 1.1

6 Voltage drop 1.0V 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 Teil3-1, ENEC (At only AC input)
14 Case size (without projection) /Weight 53 X41X92 mm [2.09 X 1.61 X3.62 inches] (W XH XD) /270g max (Option : -D refer to external view)

Circuit Diagram Derating Curve

LINE

100 )
¢ ™~

— 80 3 N
3 | N
5 o0 3
3 |
w 40 T
9 |
o 20 :
| ; \

0 2 ‘

40 30 -20 40 505560 70 80 90

Ambient Temperature [C]

CY : Line to ground capacitor —- : Mounting Plate
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CO$EL

NB(C/NBM series

External view

This product is shipped in the following condition, because it is equipped with push-down terminals.

(MThe terminal cover is retracted inside the unit.
(@The screws for connecting the terminals are held in the up right position.

Standard Type

92
[3.62]
82 to05
2-¢44.8 [3.23] .
10.19] 80 2-Protection Earth @
Mounting Hole [3.15]
by 2
Input — —
Terminal @ ©
& N S
1 3 Output o=
— ' i ~ —
e j ) Name Platei F 4| Teminal -l
=g 0ol
2 A4 Output N[5
Input Terminal 1<
Terminal @ {5~
6-M4 ‘ q}
Terminal cover i Terminal cover Mounting Plate
N
% Closed the terminal cover M o e e ———
1 3% Weight : 270g max
3
1 = X Case:PBT
= = 3 Dimensions in mm, [
DIN rail installation Type
92 8.2+15
[3.62] [0.32]
80 2-Protection Earth@
[3.15]

25 30.5
[0.1] 1.2

% Tolerance : £1 [£0.04]

3% Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]

]=inches

% Terminal block screw tightening torque M4:1.6N * m (16.9kgf * cm) max

25 30.5

[0.1] [1.2]
(0. 31]

b
Input | %/ __J
Terminal @ _% —
3 Output
o z =l Name Plate F - \’ Terminal =3
S, ©Olai
i\ Output N[5 L
Input - Terminal {2 I
Terminal
Terminal cover i Terminal cover Mounting Plate
~E
3% Closed the terminal cover Nain - A=
W % Tolerance : +1[+0.04]
5 T % Weight : 270g max
~ % Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]
] ]
% Case : PBT
il 3 Dimensions in mm, [ ]=inches
=) a S J—Q _ 3 Terminal block screw tightening torque M4:1.6N - m (16.9kgf - cm) max
~1S
DIN rail

ENote 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 protection earth (PE) of
the EMI/EMC Filter body to the earth.
At least one PE connection is required.

d||Name Plate|| b

DIN rail
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CO$EL |

NBH-06-432

Characteristic Data <Reference Data> |

MAttenuation Characteristic(Static characteristic)
0

—— Differential Mode
Common Mode

N

20

40

60

Attenuation[dB]

80

100

120

0.01 0.1 1

100

Frequency[MHz]

NBH-10-432

M Attenuation Characteristic(Static characteristic)
0

—— Differential Mode
Common Mode

—

20

40

60

80

Attenuation[dB]

100

120 ‘

0.01 0.1 1

100

Frequency[MHZz]

NBH-16-432

MAttenuation Characteristic(Static characteristic)
0

—— Differential Mode
Common Mode

F—~
20~~~

40

60

Attenuation[dB]

80

N

100

120

0.01 0.1 1

100

Frequency[MHZz]

NBH-20-432

MAttenuation Characteristic(Static characteristic)
0

—— Differential Mode
Common Mode

_

20

N
\
A\

40

60

80

Attenuation[dB]

100

120

0.01 0.1 1

100

Frequency[MHz]

NBH-30-432

M Attenuation Characteristic(Static characteristic)
0

—— Differential Mode
Common Mode

_

20

40

60

Attenuation[dB]

80

100

120

0.01 0.1 1

100

Frequency[MHz]
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CO$EL |

Characteristic Data <Reference Data> |

NBC/NBM series

MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
— —
——
20 20
\ Y il \\
m 40 m 40
2 ) Al 2 LN
2 60 % 2 60 — g
E] —T7 ] 1 L+
< 3 N il
Z 80 mj g N~
100 oS 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristicy =~ —— Differential Mode MAttenuation Characteristic(Static characteristicy =~ —— Differential Mode
0 Common Mode o Common Mode
. ..
=~ g
20 20 |
Vi N \ '/\
@ 40 T 40 N\ /
2 A\ 2 L
15 S U
& 60 \ > f] % 60 N - g3
2 e E: L+
T HH =
2 0 a 2 80 &
< N 1% < N
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHZz] Frequency[MHZ]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
—~ 7 —~
N TN
20 20
\ \ \\
T 40 . T 40 i
3, LT S, N T
s L~ b 5
2 60 = 5 60 o
S ™ 1 S —T]
S g B
£ 80 X Z % -
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHZz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
~L ~ E\i\
=
20 L Y 20 I SEE
/
T 40 / T 40 N
k) y 3 ~H Y
g o I 7 g g
g e g IANPSa
g I E L]
Z % L T z 8 N
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode o Common Mode
= T — | e
N T
20 ™~ i 20 M~ I
@ 40 . 2t @ 40 =~ 7
b % =
2 60 / 2 w0 /\ 1l
] 11 E] U™ [\ LHT
§ 80 § 80 ]
Z < N
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]

NB-6




CO$EL

Three phase input type(1-stage filter)

JAC series(6-30A)

JAC -30 -683 -

@ ®

@ O]

The terminal cover is retracted inside the unit

Features of JAC series

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

table1.1 Line to ground capacitor code

Leakage Current Line to ground
Code | (Input 250/500V 60Hz) |capacitor
(Only “224” is 250/400V 60Hz) | (nominal value)
103 0.5mA /1.0mA max 10,000pF
223 1.0mA / 2.0mA max 22,000pF
683 2.5mA /5.0mA max 68,000pF
224 15mA / 24mA max 220,000pF

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

@®Option
D:DIN rail installation type
sk The dimensions change when the option is set.

Refer to External view.
H:Ultra high-attenuation type
“103”,223”,“683” is applied.
U:lmprove differential mode attenuation
(Rated voltage 250V)

DIN rail installation type is option

Compact and low profile, common mode EMI/EMC filters in 150kHz to 1MHz (1-stage filter)

+ Three Phase 500 VAC

Push down type terminal block

- Selectable leakage current value, Ultra high-attenuation type “224” for EU (Y type with neutral earth system)

Specifications
No. | ltems JAC-06-683 | JAC-10-683 | JAC-20-683 | JAC-30-683
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz =1 *2
2 | Rated Current[A] 6 [ 10 [ 20 [ 30
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity =3
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity =4
5 Leakage current 250/500V 60Hz 2.5mA/5.0mA max
6 DC resistance 100mQ max | 45mQ max [ 15mQ max [ 8mQ 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 Teil3-1, ENEC
14 Case size (without projection) 63 X44 X132 mm (W XH XD) (Option: -D refer to external view)
[2.48 X1.73X5.20 inches] (W XH XD)
15 Weight 4409 max
*k1 Capacitor code “224” :Three Phase A -connection 400 (440 max), Y-connection 500 (528 max).

*2 “JAC-LI I U
*k3 Capacitor code “224”
*k4  Capacitor code “224”

(1) Line to ground capacitor code : 103, 223, 683

: Three Phase 250 (275 max).

: Isolation resistance specification is deleted.

:2,800VDC (Cutoff Current = 10mA), 1 minute at room temperature and humidity.

Derating Curve

(2) Line to ground capacitor code : 224

e L ,LOAD LINE - C8%e , LOAD 100
iy i R o B ~
26 % <:>5 20 % <:>5 § 60 \
30 . 06 30 . 06 £ 40 \
ij‘cxg‘cxg‘cx CX TCX TCX : EECXECXECX ETCXECXECX : § %8 \\
i ! i : ) |
:85 go & D::CY LO &) 210 30 -20 40 50 60 70 80 90

(3) Line to ground capacitor code : 103, 223, 683

: Line to line capacitor
- Line to ground capacitor
—L : Mounting Plate

CX : Line to line capacitor
CY : Line to ground capacitor
—: Mounting Plate

Ambient Temperature [C]

(4) Line to ground capacitor code : 224

Option : U Option : U
N —- -L , LOAD LINE G858 , LOAD
10 (00, 04 10 (00,) Oa
20 (00, &s 26 (00, &s
3 O (00 06 3 O 00 o6
| ECXECXECX CX TCKTOX | i Ecxﬁcxﬁcx jcxgcxgcx !
| or 1 ‘
| 18 o® | i 0@

CX : Line to line capacitor
CY : Line to ground capacitor
— : Mounting Plate

CX : Line to line capacitor
CY : Line to ground capacitor
— : Mounting Plate



JAC series(6-30A)

 CO$EL

External view

This product is shipped in the following condition, because it is equipped with push-down terminals.

(MThe terminal cover is retracted inside the unit.

(@The screws for connecting the terminals are held in the up right position.

Standard Type

132

[5.20]
119 (Terminal Block screw pitch)

Terminal Cover

2-$5.5 [0.22] [469] 25 32
Mounting Hole [0.10] [1.26]
N 7
v 4 3-M4
Output
3-M4 Name Plate 5 Terminal
Input | f—- % 8§ ggg - -
Terminal [| 6 ‘@’ Sl 2 = ®
2 E—=5 -
@
3 e
3
7]
Mounting Plate M4
_ ] Protection Earth &
118 (Mounting Hole pitch)
Terminal cover [4.61]
~E
% Close the terminal cover A N £
sl F
% Tolerance : £1[£0.04]
<& % Weight : 440g max
~| <= % Mounting Plate : Iron(surface finishing : nickel plating) t=1.0[0.04]
' — % Case : PBT
= % Dimensions in mm, [ ]=inches
i é SR= % Terminal block screw tighting torque M4 : 1.6N - m(16.9kgf - cm)max
4.5 :
oAg 45
[0.18]
DIN rail installation Type
| 132 912
[5.20] [0.35] Terminal Cover
119 (Terminal Block screw pitch)
[4.69]
4 3-M4
3-M4 Output L
Input. Name|Plate 5 Terminal A
Terminal 1 ! = L
=N & 772777 - 8 ~ g 8|8 i
™ § @
@
e 1= 3
Vs
— Mounting Plate M4
Protection Earth ©
Terminal cover
~E
% Close the terminal cover A — 1=
s _l 1
3/ s Tolerance : +1[+0.04]
| = % Weight : 440g max
= % Mounting Plate : Iron(surface finishing : nickel plating) t=1.0[0.04]
w| 2 % Case : PBT
T e =—r5 % Dimensions in mm, [ ]=inches
(23 ﬁ ~ ; % Terminal block screw tighting torque M4 : 1.6N - m(16.9kgf - cm)max

0.18]

BNote 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 protection earth (PE) of
the EMI/EMC Filter body to the earth.

DIN rail

Name Plate

DIN rail

JAC-2



CO$EL |

JAC-06-103

Characteristic Data <Reference Data> |

JAC (6-30A) series

JAC-06-223

W Attenuation Characteristic(Static characteristic)
0

Differential Mode
Common Mode

&)

20

40

60

7/
/ N\

80 =

Attenuation[dB]

100

120

0.1 1 10

100

WAttenuation Characteristic(Static characteristic)
0

——— Differential Mode
=— Common Mode
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CO‘EI. Three phase input type(1-stage filter)

JAC series(40,50,60A) | Jac -s0 683 -

(©) ® @
w (D) &
A

(MSeries Name
(@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
Code | Upper row : A-connection |capacitor
Lower row : Y-connection |(nominal value)
0.5mA /1.0mA max
103 | 4.05mA /0.1mA max 0.014F
1.0mA / 2.0mA max
223 | 01mA/0.2mA max 0.0224F
2.5mA /5.0mA max
683 0.35mA / 0.7mA max 0.088uF
15mA / 24mA max
224 | 5 0mA/4.0mA max 0.224F
80mA / 125mA max
155 | 9.0mA/18mA max 1.50F

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

Features of JAC series %1 |(n e f’éf.f,?éi?ﬂ,‘f,?35224",“155" is 250/400V 60Hz)
. . . Opti
Compact and low profile, common mode EMI/EMC filters in 5o nigh-attenuation type
- H “103”,“223”,“683” is applied.

150'("2 to 1 MHZ (1 Stage flltel‘) U:Improve differential mode attenuation

- Three phase rated voltage 500 VAC (voltage range : 528V max) (Rated voltage 250V)

- Selectable leakage current value, Ultra high-attenuation type “224”,“155”

for EU (Y type with neutral earth system)

Specifications
No. | ltems JAC-40-683 | JAC-50-683 | JAC-60-683
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) 2,500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity *4
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100M€ min at room temperature and humidity =5
5 Leakage current 250/500V 60Hz 2.5mA/5.0mA max
6 | DC resistance 7.0mQ max | 5.0mQ max [ 3.5mQ max
7 Safety agency approval temperatures -40 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
UL60939[Overvoltage Category : I Altitude : 3000m], CSA C22.2 No.8 (C-UL
13 | Safety agency approvals EN60939[(DEMKO)[%vervoI?agé Category: I AItitudg:SOOOm] ,ENEC e
14 Case size (without projection) 65X 54 X153 mm (WXHXD)
[2.56 X2.13X6.02 inches] (W XH XD)
15 Weight 800g max

*k2 Capacitor code “224” and “155” : Three Phase A -connection 400 (440 max), Y-connection 500 (528 max).

#3 “JAC-[J -1 J}FU” :Three Phase 250 (275 max).

*k4  Capacitor code “224” and “155” : 2,800VDC (Cutoff Current = 10mA), 1 minute at room temperature and humidity.
*5 Capacitor code “224” and “155” : Isolation resistance specification is deleted.

Circuit Diagram Derating Curve

(1) Line to ground capacitor code : 103, 223, 683 (2) Line to ground capacitor code : 224, 155
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== : Mounting Plate = : Mounting Plate *Keep free ventilation holes for cooling.
(3) Line to ground capacitor code : 103, 223, 683 (4) Line to ground capacitor code : 224, 155
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=L : Mounting Plate = : Mounting Plate



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

153
6021 295547 022028

M4 Mounting Hole

Protection
Epon 109.6 1
131 [1.62]
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140z05
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© ©

3 Tolerance : £1[+0.04]

% Weight : 800g max

% Mounting Plate : Hot-dip Galvanized Steel board t =1.0 [0.04]

% Case Material : PBT

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

% Keep free ventilation holes for cooling.

% Can be mounted using the 2 corner mounting holes.

JAC-8
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Characteristic Data <Reference Data> | JAC (40,50,604) series
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Characteristic Data <Reference Data> [ JAc (40,50,604) series: option-H
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JAC-40-103-U

Characteristic Data <Reference Data> | JAc (40,50,604) series: option-U

JAC-40-223-U
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CO‘EI. Three phase input type (1-Stage filter)

TAG/TAH series (4-30A) | 7ac 10 -683 -

a @ ® ®

-

) o~ S (®Series Name
° -, S (®Rated Current
[:N Us @10 S ; — (®Line to ground capacitor code: Refer to table 1.1.
RoHS

table1.1 Line to ground capacitor code

Code Leakage Current I;::):t:ti)tg:ound
(Input 250/500V 60Hz) .
(nominal value)
103 0.5mA/1.0mA max 10,000pF
223 1.0mA/2.0mA max 22,000pF
683 2.5mA/5.0mA max 68,000pF

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

@®Option
D:DIN rail installation type

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

The terminal cover is retracted inside the unit DIN rail installation type is option

Features of TAC/TAH series

- Three phase rated voltage 500VAC (voltage range:528V max) (1-Stage filter)
- Selectable leakage current value
* Quick and easy push-down terminal
Just connect the wires, push-down and tighten the screws with a screwdriver.

Il TAC: High-attenuation type from 150kHz to 1MHz
Il TAH: Ultra high-attenuation type from 9kHz to 1MHz

Specifications
No. | Items TAC-04-683 TAC-06-683 TAC-10-683 TAC-20-683 TAC-30-683
TAH-04-683 TAH-06-683 TAH-10-683 TAH-20-683 TAH-30-683

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

2 | Rated Current[A] 4 IB [ 10 20 30

3 Test Voltage (Terminal-Mounting Plate) 2,000 VAC (Cutoff Current = 100mA), Tminute at room temperature and humidity

4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity

5 Leakage current Refer to table 1.1

6 Voltage drop 1.5V max ‘ 1.0V 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, 1Thour 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 Teil3-1, ENEC
14 Case size (without projection) /Weight 63X64 X128 mm [2.48 X2.52 X5.04 inches] (W XH XD) / 620g max (Option : -D refer to external view)

Circuit Diagram Derating Curve

LINE ! LOAD 100

1 O 4 gso \

2 Os 560 \
| [$]

3 Qs i 40 \
‘ 7 \
| 52 \
,@ 0 2

40 -30 -20 40 50 60 70 80 90
i Ambient Temperature ['C]
CY : Line to ground capacitor — : Mounting Plate

TA-1
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TAC/TAH series(4-30A)

External view

This product is shipped in the following condition, because it is equipped with push-down terminals.

(MThe terminal cover is closed.

(@The screws for connecting the terminals are held in the up right position.

Standard Type

Mounting Plate

25 50
Input Protection Earth @ 01 871
Terminal [0.79]
/
< & |
1 Output
© P Terminal
25 ) _ 9l EH
R - 5T ouput 5 HIE
z Input ! @ Torhina~ 1S 3= |z
Terminal ‘ 8|3
3 i Output
G} / T | Terminal
i d
! 7-M4 I Terminal cover 4-¢455
Terminal cover [0.22] Mounting Hole
% Closed the terminal cover ‘ o ==
|
l % Tolerance : £1 [£0.04]
| <& % Weight : 620g max
©la 3% Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]
| % Case : PBT
‘ % Dimensions in mm, [ ]=inches
i 3 Terminal block screw tighting torque M4:1.6N - m (16.9kgf - cm) max
T
|
DIN rail installation Type
10 (11) Mounting Plate (2 5) 50
Input (0:39]/[0.43] {017 [.97]
Terminal .
J Protection Earth@ [0.79]
£y [ T
1 Output
— ,@i Terminal
o|b ﬂ:
e 1 Output T al®
- — __ (SR N
N Input O/ Terminal '_I; = @
Terminal .
3 Output
ﬂ} / Terminal
/ 7-M4 \./_Terminal cover
Terminal cover
% Closed the terminal cover ! o e ;
I
| ]
|
! ©lal % Tolerance : +1 [+0.04]
‘ 3% Weight : 620g max
i 3% Mounting Plate : Iron (surface finishing:nickel plating) t=1.0 [0.04]
‘ % Case : PBT
_ i % Dimensions in mm, [ ]=inches
D= S % ﬁﬂlﬂﬂ!ﬁ | % Terminal block screw tighting torque M4:1.6N - m (16.9kgf - cm) max
I 1 ~8

ENote 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 protection earth (PE) of

the EMI/EMC Filter body to the earth.

Name Plate — —

DIN rail
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Characteristic Data <Reference Datay | TAc (04,06,10,20,304) series |
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Characteristic Data <Reference Data> | TAc (04,06,10,20,304) series |
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Characteristic Data <Reference Datay> | 7AH (04,06,10,20,304) series |
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Characteristic Data <Reference Datay> | 7AH (04,06,10,20,304) series |
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TAC -50 -223 -[]

@ ® ®

CO$EL Three phase input type (1-Stage filter)

TAG/TAH series (50,60,80,100,1504)

@a

U

(MSeries Name
(@Rated Current
®Line to ground capacitor code: Refer to table 1.1.

table1.1 Line to ground capacitor code

Code Leakage Current I;r:;(t:(i)tg:ound
(Input 250/500V 60Hz) .
(nominal value)
103 1.0mA/2.0mA max 10,000pF
223 2.5mA/5.0mA max 22,000pF
333 3.5mA/7.0mA max 33,000pF

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

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

Features of /TAH series

- Three phase rated voltage 500VAC (voltage range:528V max) (1-Stage filter)
- Selectable leakage current value

H TAC: High-attenuation type from 150kHz to 1MHz
H TAH: Ultra high-attenuation type from 9kHz to 1MHz

Specifications
No. | Items TAC-50-223 TAC-60-223 TAC-80-223 TAC-100-223 TAC-150-223
TAH-50-223 TAH-60-223 TAH-80-223 TAH-100-223 TAH-150-223
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz 1
2 | Rated Current[A] 50 [ 60 [ 80 [ 100 [ 150
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity
5 Leakage current Refer to table 1.1
6 DC resistance 7mQ max \ 5mQ max | 5mQ max \ 4mQ max | 3mQ 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 Teil3-1, ENEC
14 Case size (without projection) 90 X54 X179 mm (W XH XD) 140X 85X267 mm (WXHXD) 170X92X285 mm (WXHXD)
[3.54 X2.13X7.05 inches] [5.51 X3.35X10.51 inches] [6.69X3.62X11.22 inches]
15 Weight 1.4kg max 3.8kg max 4.8kg max

1 Only “TAC/TAH-_I_F[JJJ-U", Three Phase 250 (275 max)

Circuit Diagram Derating Curve

(1) TAC-LJJHOO)

Case

LINE | 100
1 Q N
: <80
2 O S
3 O 560 \
IE 3 \
| ;r @ﬁ w 40
| 3
| §20
0 ))
CY : Line to ground capacitor %: Mounting Plate _40 _30 _20 40 50 60 70 80 90
(2) TAC-LIIHLIIFU (Option - U) Ambient Temperature [C]
Case
LINE | i LOAD
1 o Oy *kKeep free ventilation holes for cooling.
2 (5 Qs
3 O Q6
i L [fL cv|cylcy

EE@ @@f@

CY : Line to ground capacitor —L—: Mounting Plate
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TAG/TAH series (50,60,80,100,150A)

External view

TAC-50-[ [ [ ]/ TAC-60-[ 1 ]

TAH-50-[ | ]/ TAH-60- [ 1]

54
2.13]
179 S L — 425
[7.05] Protection Earth @ [1.67]
159 37.5
[6.26] [1.48]
NI =1 ]n Output
b &) & Terminal 6-M5
1 4 |4
w0 b Input v I N .?U‘PU‘ |
_ & pad Terminal . Name|Plate e
g3 2| = AN 2 - - 5 I Output o |
® s f|Z Input </ N Terminal
oo Terminal
N = —
I ] &
Input e 3 8 \d = g
Terminal -
1 j K2y _ .
‘ Mounting Plate
2-$4.5 .
[0-18] Mounting Hole: 167 %05 2-$4.5X6 Terminal cover
[6.57] [0.18 X 0.24] Mounting Hole

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

TAC-80-[ [ [ ]/ TAC-100-[ [ ]

TAH-80-[ [ 1/ TAH-100-[ ]

3 Tolerance : £1[+0.04]

¥ Weight : 1.4kg max

3% Mounting Plate : Iron (surface finishing:nickel plating) t=1.2 [0.05]

% Case : PBT

3 Dimensions in mm, [ ]=inches

3 Terminal block screw tightening torque M5:3.0N - m (30.7kgf - cm) max
3 Protection Earth screw tightening torque M4:1.6N - m (16.9kgf - cm) max

85
[3.35]
267 58.5
[10.51] ~ Me [2.3]
220 Protection Earth @ 54
[8.66) _ [2.13]
0§
©|s
° 2 = £
(0939838080, 0889398983, B +ﬂ
080308080680 0806906969690
Terminal| [ eRleleltely 050596000~ == 6-M8
— Input d — ﬂ @" E@B Output
_ I = Terminal | ] Name!Plate = Tominal
gla 2 ) 5 Oiput - -
— > I tou
= g Input = \Terr%ina\
+ | Terminal = o -
%) — <
8 - %@ 3 OO~O~O OnONONO 6 B@E {_Terminal, &N g
S —85583555583 8555595558 @
Z { 080808080 0803803080 U =
[©) ® IS
[ 3F=)
2-$6.5 Mounting Plate / Terminal cover
[0.26] Mounting Hole 252 05
[9.92]

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

% Tolerance : £1 [£0.04]

% Weight : 3.8kg max

% Chassis Material : Stainless steel t=1.0 [0.04]

% Dimensions in mm, [ ]=inches

3 Terminal block screw tightening torque M8:9.2N - m (93.9kgf - cm) max
% Protection Earth screw tightening torque M6:5.8N - m (59.2kgf * cm) max
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TAC-150-[ ]

TAH-150- 1]

TAG/TAH series (50,60,80,100,150A)

 CO$EL

92
[3.62]
285 65.5
[11.22] M6 [2.58]
238 Protection Earth & [g 1]
[9.37] !
—rs Ls] §
o |N
© [=A 6-M8
D
Input g 08888888§80 o) @
Terminal S 00808080000 ‘ 0
—Input B 1 Output
_ 3 = Terminal | & Name|Plate I~ Terminal
|2 = 2 - - ——-Hg =
—|©, S| Input Output
% Terminal 1 ™~ Terminal _
g = — 3 Outpl_n § g’_
~ 0mO~OO, T t~Terminal =
(0)510761926192:40)
d S35 | 8 @
N 030303030 i
i © \l ol
ol
2-$6.5 Mounting Plate Terminal cover
[0.26] Mounting Hole 270 05
[10.63]

3% Can not be mounted upside-down.

¥ Tolerance : +£1[+0.04]
3% Weight : 4.8kg max

(mounted the top surface)
3% Chassis Material : Stainless steel t=1.0 [0.04]

3% Dimensions in mm, [ ]=inches
3% Terminal block screw tightening torque M8:9.2N - m (93.9kgf * cm) max
3% Protection Earth screw tightening torque M6:5.8N - m (59.2kgf - cm) max
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Characteristic Data <Reference Datay> | TAc (50.60,80,100,1504) series |
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Characteristic Data <Reference Datay [ 7AH (50,60,80,100,1504) series |

BAttenuation Characteristic(Static characteristic) Differential Mode B Attenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
—~
=< Vi L 7
_ 20 j’ Y _ 20 — il
o ~ o
% 40 \ (' % 40 A
Z 60 ] F 60
2 ] 2 i y
g 80 A g 80
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHZz]
MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode
—
20— =
_ ~ A o\
S 40 ~
s N
§ 60 — Wz
=
L 80 N>
<
100
120
0.01 0.1 1 10 100
Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode o Common Mode
T
20 = = —afle 20 — / e
S 40 B / 2 w0 ST //
= AN S S S — I I — % | . c
k=) ; o >
g 60 7 5 60 [/
2 2
g 80 L g 80
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode
— AL
_ 20 ==l % P A
a ™~
% 40 ~ug| I p
E<] T
g N
c M
g 80
<
100
120
0.01 0.1 1 10 100
Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
neyX| A
20 = N 20 e N
_ ] / . T
8 4 LA 8 A 4
< D < L
= 60 3 Z 60 =
2 2
g 80 g 80
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode
o Common Mode
~T /1 TT1IN
20 -+ ~
o Pa
% 40 T | m—— 7 alllis
2 60 \f
E] i
=
g 80
<
100
120
0.01 0.1 1 10 100
Frequency[MHz]

TA-11




CO$EL | Characteristic Data <Reference Data> [7Ac (50.6060.100,150%) series |
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Characteristic Data <Reference Datay [ 7AH (50,60,80,100,1504) series |
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TAC-50-103-U

TAC-50-223-U

Characteristic Data <Reference Data> [7Ac (50.0,60,100,1504) series : option-U

MAttenuation Characteristic(Static characteristic) Differential Mode WAttenuation Characteristic(Static characteristic) —— Differential Mode
0 Common Mode 0 Common Mode
A
- N~ — B
2 - ATy _ \\\ T A
S 40 8 pd S 40 s
[ N =
2 kel N
g 60 ] g 60 e aa e
5 — E
3 80 L S 80 |
b= 1+ 2 H
100 100
120 120
0.1 1 10 100 0.1 1 10 100
Frequency[MHZz] Frequency[MHZz]
MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode
~ LT\
. 20 A AT
g 5 "~ L~
= — A
S 1/
‘g 60 A
s 80 |
g i
100
120
0.1 1 10 100
Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
o Common Mode 0 Common Mode
A
- ” gt
2 20 =
S 40 A B 40 ~
< N/~ S [ LTI — | | LA ANEEEE
2 NI S ~
% 60 ——— T~ % 60 I -
=3 >
c [ 5 [
g e = 2 =
100 100
120 120
0.1 1 10 100 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode
N |t
20 N — iz il
o N
% 40 ] >
S
5 60 NN
c
g 80 | Lt
<
100
120
0.1 1 10 100
Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
4 .z,
—— M ~ ——t
- 20 ~ » - 20 \\ i
a N o
g S g i
o hd o
g 60 = 5 60 e
c c
£ 80 g 80
< <
100 100
120 120
0.1 1 10 100 0.1 1 10 100
Frequency[MHz] Frequency[MHz]

TAC-80-333-U

WAttenuation Characteristic(Static characteristic)
0

——— Differential Mode
Common Mode

——

-

20 >~

40

60

80

Attenuation[dB]

100

120

0.1 1

Frequency[MHz]

10 100

TA-14



CO$EL |

Characteristic Data <Reference Datay [ (50,60,80,100,1504) series  option-U
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CO$EL | Characteristic Data <Reference Data> [1ac osoan o s0x seres  oiory
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Characteristic Data <Reference Datay [ (50,60,80,100,1504) series  option-U
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CO$EL Three phase input type(1-stage filter)

TAC series(200,250,3004) | Tac -200 -223 -]

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

@

table1.1 Line to ground capacitor code

Code Leakage Current I;r:;(t:(i)tg:ound
(Input 250/500V 60Hz) .
(nominal value)
103 1.0mA/2.0mA max 10,000pF
223 2.5mA/5.0mA max 22,000pF
333 3.5mA/7.0mA max 33,000pF

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

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

Features of TAC series

High-attenuation type of common mode noise from 150kHz to 1MHz (1-stage filter)
- Three phase rated voltage 500 VAC (voltage range:528V max)

- Selectable leakage current value

Specifications
No. | ltems TAC-200-223 \ TAC-250-223 \ TAC-300-223
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz 1
2 | Rated Current[A] 200 | 250 | 300
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), Tminute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity
5 Leakage current 250/500V 60Hz 2.5mA/5.0mA max
6 DC resistance 2mQ max ‘ 1.5mQ max 1mQ max
7 Safety agency approval temperatures -25 to +85°C (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 +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 Teil3-1, ENEC
14 Case size (without projection) 190X 110X 360 mm [7.48 X4.33 X 14.17 inches] (W XH XD)
15 Weight 8.0kg max

1 Only “TAC-J_IFJJ+U”, Three Phase 250 (275 max)

Circuit Diagram Derating Curve

(1) TAC-L I+

LINE  Case LOAD

! 100

o (o0 5,

4 (03 bs <80 ™N

30 (00, Q6 ~ \
: T S 60

LRI b 8 AN
TTVTTT T % g0
©by T30 g2

1= : : - 0 ))
CY : Line to ground capacitor  —L-: Mounting Plate -40 30 -20 40 50 60 70 80 90

(2) TAC-L LI HU (Option - U) Ambient Temperature ['C]

LINE Case
1 O (004 * Keep free ventilation holes for cooling.
206 (00
BB
Do

CY : Line to ground capacitor  —L-: Mounting Plate

TA-19



TAC series (200,250,300A) | CO$EL

External view

M8
Protection Earth @

360

[14.17]

282.5

3-$6.5 [11.12]

[0.26]
0|8
©ls.
-C 3-M10
ol Output
= Terminal
@
=5 Sz
s » _
- 3-M10 Qg
Input ~Z =
Terminal =
ol g
©lg,
M8
Protection Earth @
Mounting Plate
Terminal Cover
340 05
[13.39]

Mounting Hole Mounting Hole

% Can not be mounted upside-down.
(mounted the top surface)
% Tolerance : +1[+0.04]
% Weight : 8.0kg max
3 Mounting Plate : Stainless steel t=2.0 [0.08]

% Dimensions in mm, [ ]=inches
3 Terminal block screw tightening torque M10 : 14.2N - m (144.9kgf - cm) max

% Protection Earth screw tightening torque M8 : 9.2N - m (93.9kgf - cm) max
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CO$EL |

TAC-200-103

Characteristic Data <Reference Data> [TAC (200,250,300A) series]|

TAC-200-223

MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
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CO$EL |

Characteristic Data <Reference Data> [7Ac (200,250,3004) series : option-U

MAttenuation Characteristic(Static characteristic) —— Differential Mode MAttenuation Characteristic(Static characteristic) —— Differential Mode
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CO$EL Three phase input type(1-stage filter)

FTA series(40,50,60A) | Fra -s0 683 -

cMus @10
RoHS

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

table1.1 Line to ground capacitor code

Leakage Current Line to ground
Code | (Input 250/500V 60Hz) |capacitor
(3350nly 250/400V 60Hz) |(nominal value)

223 1.0mA/2.0mA max 22,000pF
683 2.5mA/5.0mA max 68,000pF
104 3.5mA/7.0mA max 100,000pF
335 160mA/250mA max 3.3uF

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

@ Option
H:Ultra high attenuation type

5 "335" is not applied.
Features of FTA series U:lmprove differential mode attenuation

. (Rated voltage 250V)
- G:With switch of line t d it
Book type (Space-saving t_ype) _ With Suiteh of ine to ground capachior
- 1-stage filter General-purpose High-attenuation (150kHz - 1MHz) # Leakage current 160mA/250mA max when

- Selectable leakage current value, Ultra high attenuation type "335" for {5 S ~ate 18 O (e e OFF

EU(Wye type with neutral earth system), With switch of line to ground  (switched to “0”).
capacitor "-G"

Specifications

No. | ltems FTA-40-683 | FTA-50-683 | FTA-60-683
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz 1 2

2 Rated Current[A] 40 ‘ 50 ‘ 60

3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), Tminute at room temperature and humidity =3
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity =4

5 Leakage current 250/500V 60Hz 2.5mA/5.0mA max

6 | DC resistance 8.5mQ max | 6mQ max 4.5mQ 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 +857C/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 Teil3-1, ENEC

14 Case size (without projection) :3255)(68;: 31 153 21(;; (i:\(l::e:]iv?l);az?g)‘. G refer to external view)

15 Weight 1.2kg max

%1 Only capacitor code “335”, Three Phase A -connection : 400 (440 max), Wye-connection : 500 (528 max)
2 Only “FTA-J[-[J[J[U”, Three Phase 250 (275 max)

3 Only capacitor code “335”, 2,800VDC (Cutoff Current = 10mA), Tminute at room temperature and humidity.
%4 Only capacitor code “335”, Isolation resistance specification is deleted.

(1) Line to ground capacitor code : 223, 683, 104 (2) Line to ground capacitor code : 335 (3) Line to ground capacitor code : 223, 683, 104
Option : U
LNE -G8 lOAD LINE-.C8%e_ o ___._._._._ LOAD une-Case_ . ____ LOAD
10 (00 Oa 10 (004 o4 10 [0 o4
26 (00 o5 20 (00 05 26 (00 05
30 (00 06 30 (002 o6 30 E E (002 06
oY . ‘ oY . ‘ =CY .
@\, ;CVB@ @‘, D:::f ﬁ@ @‘, ;’CYi‘@
" CY: Lineto ground capacitor " GY: Lineto ground capacitor " CY: Line to ground capacitor
= : Mounting Plate = : Mounting Plate = : Mounting Plate
(4) FTA-[][+335-U (5) FTA-LI[1335-G Derating Curve
LINE-C8%€ . LOAD  LNE-S8€__ . LOAD 100
10 (00 04 10 (00, o4 - ~
20 [00,) 05 20 [00,) 05 £ 8 \\
s o[, oo e i (o0 Ss  f \
i [ 51 ; P [ | ;1 ; L 40
I T T T i ! T T T T i }% \\
; i ! i S 2 \
(A oy ¢
© 137 00 @oq o 13 0O 0 2

= = 40 -30 -20 40 50 60 70 80 90

RS e
CY : Line to ground capacitor SW : Switch CY : Line to ground capacitor Ambient Temperature [C]
—L: Mounting Plate (The switch state is OFF) —: Mounting Plate
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FTA series (40,50,60A)

 CO$EL

External view
Standard Type

153
[6.02]
.5 [0.22
$55 0.22) 132 Terminal Cover
Mounting Hole B5.201 —
. M4 ' 72
Mounting Plate Protection Earth & [2.83]
|
ot 1 ‘
3-M5 = 5 [>) 4 /@Q?L 3-M5
Input. g 1 Name; Plate : Output
= Terminal ‘ 5 Terminal 3
8|8 B | O I S NN |\N/5/ N e B R
& 7@\ 2 8la
gl P2 AOINEE
~ls 1S
= D) 5 =)
q i @W o Q}E
} \"(J
- M4 $5.5X7 [0.22X0.28]
Protection Earth & -
14005 Mounting Hole
[5.51]
% Tolerance : +1[+0.04]
— 3% Weight : 1.2kg max
=
D3 3 Mounting Plate : Iron (surface finishing : nickel plating) t=1.2 [0.05]
% Case : PBT
3 Dimensions in mm, [ ]=inches
3 Terminal block screw tightening torque M5 : 3.0N * m (30.7kgf - cm)max
o o g‘ YN 3% Protection Earth (PE) screw tightening torque M4 :1.6N - m (16.9kgf + cm)max
)
j *[ S 3 Can not be mounted upside-down (mounted the top surface)
With switch of line to ground capacitor ON/OFF
153
[6.02]
.5 [0.22
M 132 Terminal Cover
Mounting Hole 5.201 —
) M4 ] 72
Mounting Plate Protection Earth @ [2.83]
|
NS \ E——
P T 4 L
3-M5 [ 3-M5
Input. #C]B 1 Name; Plate . Output
ol Terminal NS T ‘ 5 Terminal © _
=1 —7‘ —— e — ——_— =1 ?I,’:_ —H -
- )| 2 I o B[S
~|© )
il /2 3 o 1 ®
Ny ; R R ﬂg
With switch of line to M4
ground capacitor - \_$5.5X7[0.22X0.28]
Protection Earth & Mounting Hole
140+0.5
[5.51]

4548

[0.18]

84
[3.31]

11.5
[0.45]

% Tolerance : £1[£0.04]
% Weight : 1.2kg max
3 Mounting Plate : Iron (surface finishing : nickel plating) t=1.2 [0.05]
% Case : PBT
3 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)
3 The switch state is OFF at shipping
% Switch status ON:"|", OFF :"Q"
* HIGH LEAKAGE CURRENT
first connect to earth
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CO$EL |

FTA-40-223

Characteristic Data <Reference Data> | FTA (40,50,604) series

FTA-40-683

M Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode
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CO$EL |

Characteristic Data <Reference Data> [Fra (40,50,604) series : option-H
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FTA-40-223-U

Characteristic Data <Reference Data> | Fra (40,50,60) series : option-U

FTA-40-683-U
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—— Differential Mode
Common Mode

W Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0 0
- =
20 \ — 20 N I~
o o ~
% 40 ~ 7~ S % 40 > PG
2 60 = 2 60
g —— g —
c ——— c ——
3 80 g 80 y
< AT <
100 a 100 M
120 120
0.1 1 10 100 0.1 1 10 100
Frequency[MHz] Frequency[MHz]

FTA-40-104-U

FTA-40-335-U

M Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0

o~

20\

40 ———

60 N

1N

80

Attenuation[dB]

100

120
0.1 1
Frequency[MHZ]

10 100

W Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0

20

-

40

60 N i

80

Attenuation[dB]
AN

100 V1

120
0.1 1
Frequency[MHz]

10 100

FTA-50-223-U

FTA-50-683-U

M Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0

20

1

40

.4

60

80 H

Attenuation[dB]

100

120

0.1 1
Frequency[MHz]

10 100

M Attenuation Characteristic(Static characteristic)
0

—— Differential Mode
Common Mode

=

20

-

N

40
60

1\

[
1Z

T NSO
—

80

Attenuation[dB]

100

120

0.1 1
Frequency[MHz]

10 100

FTA-50-104-U

FTA-50-335-U

W Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0

20 ™~

=

40

60 N\
80 ]

Attenuation[dB]

100

120
0.1 1
Frequency[MHZ]

10 100

HAttenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0

et

20

1

40

60 —

80

Attenuation[dB]

100 Ml

120
0.1 1
Frequency[MHZz]

10 100

FTA-60-223-U

FTA-60-683-U

M Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

HAttenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0 0
LH L
20 ~ = = 20 = 4 -~
o ~ o ——— >
2 4 C g 40 —~—
£ 60 M 2 60
s LT [ LT
g 80 S 80
2 = 2 e
100 100
120 120
0.1 1 10 100 0.1 1 10 100
Frequency[MHZ] Frequency[MHZz]
MAttenuation Characteristic(Static characteristic) Differential Mode M Attenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
20 PN — 20 ——
o NS — o =
8 4 T 8 40 |
S 5 N ~
5 60 A= g 0 _ pmmm.
5 & 80 N\ 1/
2 80 e 2 N
100 100
120 120
0.1 1 10 100 0.1 1 10 100
Frequency[MHz] Frequency[MHz]

FTA-5







CO$EL Three phase input type(1-stage filter)

FTA series(80,100,125,1504) FTA 80 -683 -]
s SO &

(MModel Name

(®Rated Current

(®Line to ground capacitor code:See table 1.1.
table1.1 Line to ground capacitor code

RoHS Leakage Current Line to ground

Code | (Input 250/500V 60Hz) |capacitor
(155,3350nly 250/400V 60Hz) |(nominal value)

223 1.0mA/2.0mA max 22,000pF
683 2.5mA/5.0mA max 68,000pF
104 3.5mA/7.0mA max 100,000pF
155 160mA/250mA max 1.5uF
335 320mA/500mA max 3.3uF

**When the line to ground capacitor code is
different, the attenuation characteristic is different.
@®Option
H:Ultra high attenuation type
"155","335" is not applied.

Features of FTA series S:Hexagon socket head cap screw

(Standard type is Hexagon head screw)

- H U:Improve differential mode attenuation
Book type (Space-saving t.ype) _ (Rited voltags 250V)
- 1-stage filter General-purpose High-attenuation (150kHz - 1MHz) G:With switch of line to ground capacitor
. . nly , is applied.
- Selectable leakage current value, Ultra high attenuation type #"155" is Leakage current 160mA/250mA max
n non n when the switch state is ON (switched to “|”).
155 ’ 335" for EU 50pA/80pA max when the switch state is OFF

i i i i i "G" itched to “O”).
(Wye type with neutral earth system), With switch of line to ground capacitor "-G ,(ggéfi: Legkagg current 320mA/500mA max

when the switch state is ON (switched to “|”).
50pA/80pA max when the switch state is OFF

Specifications (switched to “0”).
No. | Items FTA-80-683 | FTA-100-683 | FTA-125-683 | FTA-150-683
1 Rated Voltage[V] AC Three phase 500 (voltage range:528 max) 50/60Hz 1 =2
2 | Rated Current[A] 80 [ 100 | 125 | 150
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity *3
4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 100M€ Q2 min at room temperature and humidity =4
5 Leakage current 250/500V 60Hz 2.5mA/5.0mA max
6 DC resistance 5mQ max \ 4mQ max 3mQ max 3mQ max
7 Safety agency approval temperatures -25 to +85°C (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/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 VDE0565 Teil3-1, ENEC
100X 130X210 mm (W XH XD) 100X 170X 260 mm(WXHXD)
14 Case size (without projection) (Option: -G refer to external view) (Option: -G refer to external view)
[3.94X5.12X8.27 inches] [3.94X6.69X10.24 inches]
15 Weight 3.1kg max 4.2kg max

*1 Only capacitor code and option “155”,“335”, Three Phase A -connection:400 (440 max), Wye-connection:500(528 max)

%2 Only option “U”, Three Phase 250(275 max)

%3 Only capacitor code and option “155”,“335”, 2,800VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity.
*4 Only capacitor code and option “155”,“335", Isolation resistance specification is deleted.

Circuit Diagram

(1) Line to ground capacitor code : 223, 683, 104 (2) Line to ground capacitor code : 155, 335 (3) Line to ground capacitor code : 223, 683, 104
Option : U
LINE G388 LOAD UNE - G858 ,LOAD LINE -C8Se ,LOAD
10 003 o4 16 00, b ‘o (003 i
2.0 [0 0s 26 (00, 55 26 (02 e
30 (002 o6 306 (002 o 30 : : (00.) 06
gt ddd o gt el Eﬂ@[ didd
CYTIVTIVI 11111 1 CLIYTIY ] JBTINTS | | LILTT |
Soq 81 0® 9oy ffogoe@ Doy 81 0@
T Y e o ground capactor T CY:lnetogound capacior GV + Line to ground capacitor
=L : Mounting Plate —L- : Mounting Plate —L-: Mounting Plate
(4) Line to ground capacitor code : 155, 335 (5) Line to ground capacitor code : 155, 335 a
Option : U Option : G Derating Curve
LNE S35 \LOAD I — ,LOAD 100
106 (004 04 10 (004 04 = 80 ~
2 & (o0 oe 2 (o0 ot E N
30 (00, 06 30 (00, 06 ] \
i W W ﬂf | ! W W W W ﬂf ﬂf 1 o 40 N
| @%ﬁ ﬁ TI8TI9TT IWIIOTINT IBRIECIN S 2 \
(@] ‘ %CY oD S sw %cv oY 6D 0 ))
?jf 777777777777777777777 :jjf[? == % 7 co—— ?[? -40 30 -20 40 50 60 70 80 90
CY : Line to ground capacitor SW : Switch CY : Line to ground capacitor Ambient Temperature ['C]
== : Mounting Plate (The switch state is OFF) - : Mounting Plate s Keep free ventilation holes for cooling.



FTA series (80,100,125,150A)

 CO$EL

External view

FTA-80 / FTA-100 / FTA-125

3-M8 (Option-S:
Hexagon socket
head cap screws)

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

Output Terminal

210
[8.27]
169
6.65]
|
M6 (Option-S: i {
Hexagon socket & 69 0AOAO. ‘ (o}
head cap screws) i<, | | 1888888 884
- 630!
8572 Protectlgn Earth [«) 2 88888 8 5
3 3-M8 (Option-S: 80808 S
Hexagon socket 08050 o
head cap screws) 3 88888 o 8
Input Terminal A 985353 83
P EA. )l OF0© Od;

Terminal Cover

Terminal Cover

000

5.12]

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

Mounting Hole

2-$6.5 —
026 | 9§
[0.26] Y 5 ; o A4 ©lo
T |
o J' Mounting Plate
g Ht————l——
| g
! S,
|
% [ )
]
Mounting Hole 19505
[7.68]

Protection Earth @

% Tolerance : 1 [£0.04]

% Weight : 3.1kg max

3% Mounting Plate : Aluminum t=2.0 [0.08]

3 Dimensions in mm, [ ]=inches

3 Terminal block screw tightening torque
M8 : 9.2N * m(93.9kgf * cm)max

3% 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)

% Keep free ventilation holes for cooling

210
8.27 .
L 1 69] 3-M8 (Option-S:
16.65] Hexagon socket
I head cap screws)
M6 (gption-S: ) =1 ‘ Output Terminal
exagon socket «©|S 69 16969269606P6Co200600 4
head cap screws) {=.L| 88§8§SO oro OO§8§88 o
o/ Protection Earth @ 50808 Name'Piate [SoSS M6 (Option-S:
ISR 2 99898 ‘ 55093 & Hexagon socket
~|& 3-M8 (Option-S: 8%888 i 88888 head cap screws)
Hexagon socket 808085 90808 Protection Earth @)
head cap screws) || 3 50806059605289505 - 8
a i 0308030808030328282
Input Terminal E=—— O 0°C% o‘o 0~0%0%0 f _—
Bl Terminal Cover Terminal Cover
9|
0N ‘
reqi=% © LT ©
0620269096960096002 | 13
0303080308030803030 L 2t
05969895082628082 3° ]
80898989P98980808 @ © [i
05080808080805050 = =
8089898980898080 8 g ol&
B0808085808080808 =
= 08080808030803080 g L
«(g 0808080803030303 0 8|2
3|2 80808080803030303 iy
<& EOE08080808680808
8032808082323030 3
SO8080808O808080 8
s —
& B 0°0°6°0°6P0°P606°0 Co|le | e
? g
Sis ] © @] Nys % Tolerance : +1 [+0.04]
With switch of line to % Weight : 3.1kg max
\ ground capacitor 3 Mounting Plate : Aluminum t=2.0 [0.08]
3 The air hole for heat radiation is not on the opposite side side. ) % Dimensions inmm, [ ]=inches
b Mounting Hole 3 Terminal block screw tightening torque
% | A 0| M8 : 9.2N * m(93.9kgf * cm)max
’ Ny o | u y; S =1 3% Protection Earth (PE) screw tightening torque
e ! M6 : 5.8N * m(59.2kgf * cm)max
‘ X 3% Can not be mounted upside-down
1 | Mounting Plate (mounted the top surface)
%3 ’*’*’*’*J(*’*’*’*’ % Keep free ventilation holes for cooling
= | = 3 The switch state is OFF at shipping
‘ S % Switch status ON: " |", OFF : "Q"
; . X HIGH LEAKAGE CURRENT
% I ] i
T first connect to erath
Mounting Hole 195 0.5
[7.68]
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COS$EL | FTA series (80,100,125,150A)

FT. 50
20 3-M8 (Option-S:
[10.24] Hexagon socket
219 head cap screws)
. [8.62] ————
M6 (Option-S: Output Terminal

Hexagon socket i T
h rew:
eac'i cap scrons) 69 18389 OOOOOOOOO‘OOOOOOOOO 93934
Protection Earth© i 0000000 305355558 ol=
ol e a0oces TR sesesenas 812 6 (Ontons.
3-M8 (Option-S: S|2 2 388988858 303989393 8 (Hp ion-S: et
[:2A 030303030 630303030 lexagon socke
0303030 0303030
E exagon socket 098980898 1558955593 head cap screws)
ead cap screws) 3080808080”8885888888088888 @
Input Terminal 96°6969696060696060696°6°62 Protection Earth @
Terminal Cover ; Terminal Cover
® T ) [
?_';;] | £EL
HI® © 080803080808000808080800 @ O
9808030808080808080803030
B 0808030308080808080803030 q
9303030803080808080303¢
9803030808080808080303
08080808080808030808080 —_
08080308080808030808080 >
o | 0680909630686869696862686 5 2|©
ek 08080808080808080808680 QU8 —|s.
v 080306308686268636363686 b
= e 80808080803680808080308 <,
89838985885655635553553
08080308080 ooooooooooo
08080808080808030808080
8080003030R080R0RcReeCR -
OoOoooooooooioooooooooooo R
03030303030863030303030 s
9680909086968686868686369 m =
059696960606 P6C6060696C6°
| © %
T
% The air hole for heat radiation is not on the opposite side side.
Mounting Hole % Tolerance : +1 [+0.04]
2-96.5 = % Weight : 4.2kg max
& . - .
[0.26] = = — Sls 3% Mounting Plate : Aluminum t=2.0 [0.08]

3% Dimensions in mm, [ ]=inches
3% Terminal block screw tightening torque
M8 : 9.2N * m(93.9kgf * cm)max
¥ Protection Earth (PE) screw tightening torque

| 0
T
|

Mounting Plate

80 105
[3.15]
|
T
Il
\
|
I
|
|
-+
|
|
|
|

| 0§ M6 : 5.8N * m(59.2kgf * cm)max
1 ! . s % Can not be mounted upside-down
. | (mounted the top surface)
Mounting Hole 245 105 % Keep free ventilation holes for cooling

3-M8 (Option-S:
Hexagon socket
head cap screws)

Output Terminal

[10.24]

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

G 08090308034
foi%%e o) %0 % eid —_
Protection Earth @ ooooooooo o=
085353686 = .
. 0303080, -S-
3-M8 (Option-S: g 885886859 5 M6 (Option-S:
558955593 Hexagon socket
Hexagon socket 080903680
0806353680 head cap screws)
head cap screws) 3098855306803
- 82808 oOoOoOoO Protection Earth
Input Terminal 5060 rotection Earth@©

+1
-0.

0§
wle | Terminal Cover
) T ===
Terminal Cover __—1 e i ® [
ret | R
10 © 0,00902020245209 © o
] 9888989898080808080808080 -
P 980808030303 Oooooooooooo g
08080808080808080868089
08080808080808080868080
Q8980898080308280808080 ) ) ) >
— 909080808031 30808030303 With switch of line to =908
©|@ 08080808080808080808080 ) «|@RC
<@ Q090209068680808068030853 ground capacitor <8 ~|e
Is 08080808080808080808080 g e Sle
2 08080808080808080808080
08080908080808580858550 @/ .
80808080808030808080808 % Tolerance : 1 [+0.04]
= 088383088680268630368580 = :
KIS 083858588580868080858580 S Weight : 4.2kg max
S, 8080808085808530853085308 S, « Mounting Plate : Alumi 2.0 [0.08
h 6306303036303 808000%0000 pe= % Mounting Plate : Aluminum t=2.0 [0.08]
[?; ® | ® Ql‘ % Dimensions in mm, [ ]=inches
T 3% Terminal block screw tightening torque
. . - U M8 : 9.2N * m(93.9kgf * cm)max
3 The air hole for heat radiation is not on the opposite side side. . 5 . ( 9 ) . .
Mounting Hole % Protection Earth (PE) screw tightening torque
2-$6.5 g M6 : 5.8N * m(59.2kgf * cm)max
0.26] Ll Ll e “ls % Can not be mounted upside-down

(mounted the top surface)
% Keep free ventilation holes for cooling
The switch state is OFF at shipping
Switch status ON :" |", OFF : "Q"

X HIGH LEAKAGE CURRENT
first connect to erath

| ©
1
\

Mounting Plate

80 105
[3.15]
|
T
Il
\
|
I
|
|
-+
|
|
|
|

6.5
0.26]

I~

Mounting Hole ‘
245 05
[9.65]
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Characteristic Data <Reference Data> | FTA (80,100,125,1504) series
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Characteristic Data <Reference Datay> [FTA (80,100,125,1504) series |
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FTA-80-223-H

FTA-80-683-H

Characteristic Data <Reference Data> [Fra (¢0,100,125,1504) series : option-H
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Characteristic Data <Reference Data> [Fr (0,100,125,1504) series : option-U
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Characteristic Data <Reference Data> [Fra (¢0,100,125,1504) series : option-U
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Three-phase input type(1-stage filter)

YAC series(25,36,64,804)

YAC -25 -685

® @ ®

e\ us @ K
RoHS

(MSeries Name
(@Rated Current
(®Line to Ground Capacitor Code:See Table 1.1.

Table 1.1. Line to Ground Capacitor Code

Line to Ground
Leakage Current 3
Code Y-Connection Capacitor
(Nominal Value)
10.7mAtyp *1
685 55mA max *2 6.8uF

#1 At normal operation (Input 500V 50Hz) with
applying 10V in between N (N') and FG
(According to IEC60939).

#2 At the worst case under normal operation
(Input 500V 60Hz).

Features of YAC series

- Three-Phase Four-Wire System EMI/EMC Filter ideal for High-power office equipment and Energy storage systems
- Suitable for 150kHz to 1MHz conduction noise reduction
- Product lineup that can flexibly respond to system and capacity changes in a compact/same body size

Specifications
No. | Iltems YAC-25-685 | YAC-36-685 | YAC-64-685 | YAC-80-685
1 Rated Voltage[VAC] Three-Phase Four-Wire System Y-Connection 500/289 (Voltage Range:528/305 max) 50/60Hz 3
2 | Rated Current[A] 25 | 36 | 64 | 80
3 Test Voltage (Terminal-Mounting Plate) 2,800 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 5MQ min. at room temperature and humidity
5 Leakage Current Refer to table 1.1
6 DC Resistance 15mQ max ‘ 10mQ max ‘ 3.5mQ max ‘ 2.5mQ max
7 Operating Temperature/Humidity -40 to +85°C (Refer to Derating Curve)/20 to 95%RH (Non condensing)
8 Storage Temperature/Humidity -40 to +85C/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
1 Safety Agency Approvals UL60939 (Overvoltage Category : Il AItitud.e : SOQOm] ,.CSA C22.2 No. 8 (C-UL)
EN60939 (DEMKO) (Overvoltage Category : II Altitude : 3000m) , ENEC
. . - 100X 88X%179mm (WXHXD)
12 Case Size (Without Projection) -
[3.94Xx3.46X7.05 inches] (WXHXD)
13 Weight 1.7kg max

#3 Voltage indicates “Line Voltage/Phase Voltage”.

Circuit Diagram

Derating Curve
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CY : Line to Ground Capacitor = : Mounting Plate

YAC-1

*k Keep free ventilation holes for cooling.



YAC series (25,36,64,80A) | CO$EL

This product is shipped with the terminal cover retracted inside the unit.

4xM5 179
Input
Torminal 08 2x855x7 022028
M4 Mounting Hole
Terminal Cover Protective [%‘g] 1[53 ?4(]5 71.5
Earthing © : " 2.81]
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[ e— | m—
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3 Dimensions in mm, [ ] =inches

3% Tolerance : +1[+0.04]

3% Weight : 1.7kg max

3 Mounting Plate : Galvanized Steel board t =1.0 [0.04]

% Case Material : PBT

3 Terminal block screw tightening torque M5 : 3.0N * m max

% Protective Earthing (PE) screw tightening torque M4 : 1.6N - m max
3 Can not be mounted upside-down. (mounted the top surface)

3 Keep free ventilation holes for cooling.
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CO$EL Three-phase input type(2-stage filter)

YAC series(120,160,200,3004) | vac -1z0 -es

O] @ ®

(MSeries Name
(@Rated Current
(®Line to Ground Capacitor Code:See Table 1.1.

Table 1.1 Line to Ground Capacitor Code

Line to Ground
Code Leakage Current Capacitor
Y-Connection (nominal Value)
CY1 CY2
10.7mAtyp *2 )
685 55mA max 3 6.8uF | Not provided
41.5mAtyp k2
226 1 200mA max_ #3 1.5uF 6.8uF %3

#1“226” is applied only to “300A” type.

#2 At normal operation (Input 500V 50Hz) with
applying 10V in between N (N') and FG
(According to IEC60939).

# 3 At the worst case under normal operation
(Input 500V 60Hz).

Features of YAC series

* Three-Phase Four-Wire System EMI/EMC Filter ideal for High-power office equipment and Energy storage systems
- Suitable for 150kHz-1MHz conduction noise reduction
- Product lineup that can flexibly respond to system and capacity changes in a compact/same body size

Specifications
No. | Items YAC-120-685 | YAC-160-685 | YAC-200-685 | YAC-300-685
1 Rated Voltage[VAC] Three-Phase Four-Wire System Y-Connection 500/289 (Voltage Range:528/305 max) 50/60Hz =4
2 | Rated Current[A] 120 | 160 | 200 | 300
3 Test Voltage (Terminal-Mounting Plate) 2,800 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) 500 VDC 5MQ min. at room temperature and humidity 5
5 Leakage Current Refer to table 1.1
6 DC Resistance 4.5mQ max ‘ 3.0mQ max ‘ 2.5mQ max ‘ 1.5mQ max
7 Operating Temperature/Humidity -40 to +85C (Refer to Derating Curve)/20 to 95%RH (Non condensing)
8 Storage Temperature/Humidity -40 to +85°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
1 Safety Agency Approvals UL60939 [Overvoltage Category : II AItitud.e : SOQOm] ,~CSA C22.2 No. 8 (C-UL)
EN60939 (DEMKO) [Overvoltage Category : II Altitude : 3000m) , ENEC
. ) L 157X140X340mm (W XHXD)
12 Case Size (Without Projection) -
[6.18%5.51X13.39 inches] (WXHXD)
13 Weight 9.0kg max ‘ 5.5kg max

*4 Voltage indicates “Line Voltage/Phase Voltage”.
%5 Only “YAC-300-226”, Isolation Resistance specification is deleted.

Circuit Diagram Derating Curve

(1)Line to Ground Capacitor Code : 685

Case
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(2)Line to Ground Capacitor Code : 226
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Ambient Temperature [C]
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YAC series (120,160,200,3004) | CO$EL

External view

3
157 13

340
4XM10 [13.59] Mounting Hole Mounting Plate 125
Tnput 45.9 248.2 [4.43]
Terminal [1.81 [9-7‘7] ol
T S.
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4 Cover [
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Protective © Output
Earthing 69 5 GB | o Terminal [
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_ s s 6 I Protective ©
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Mounting Hole 320
[12.60]
|
= o[ 0 ) 1 ) I =
|
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|
‘ g
© | © Slse
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= >
RE ® © | © ® Rs
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! % Dimensions in mm, [ ] =inches

% Tolerance : £1[+0.04]
% Weight : 9.0kg max (120A,160A,200A)
5.5kg max (300A)
% Mounting Plate Material : Aluminum t =2.0 [0.08]
3 Terminal block screw tightening torque M10 : 14.2N * m max
3 Protective Earthing (PE) screw tightening torque M8 : 9.2N * m max
3% Can not be mounted upside-down. (mounted the top surface)
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CO$EL |

YAC-25-685

Characteristic Data <Reference Datay [ Ac (25,36,480,120,1602003008) seres |

YAC-36-685
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M Attenuation Characteristic(Static characteristic)
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M Attenuation Characteristic(Static characteristic)

—— Differential Mode
Common Mode

0

LT

20

I
o

Attenuation[dB]
(2]
o
N
N\

o]
S
<

100

120

0.1 1
Frequency[MHz]

10 100

M Attenuation Characteristic(Static characteristic)

—— Differential Mode
= Common Mode

0

20

N
o

Attenuation[dB]
(2]
o

@®
=]

120

0.1 1
Frequency[MHZz]

10 100

YAC-300-226
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CO$EL Three phase input type(2-stage filter)

TBC series(50,60,80,100,1504) | T8¢ -so -es3

cMus @10
RoHS

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

table1.1 Line to ground capacitor code

Code Leakage Current I;r:;(t:(i)tg:ound
(Input 250/500V 60Hz) .
(nominal value)
223 1.0mA/2.0mA max 22,000pF
683 2.5mA/5.0mA max 68,000pF
104 3.5mA/7.0mA max 100,000pF

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

Features of TBC series

High-attenuation type of common mode noise from 150kHz to 1MHz (2-stage filter)
- Three phase rated voltage 500 VAC (voltage range:528V max)
- Selectable leakage current value

Specifications
No. | Iltems TBC-50-683 | TBC-60-683 | TBC-80-683 | TBC-100-683 | TBC-150-683
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz
2 | Rated Current[A] 50 | 60 [ 80 | 100 | 150
3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100M< min at room temperature and humidity
5 Leakage current 250/500V 60Hz 2.5mA/5.0mA max
6 DC resistance 14mQ max ‘ 10mQ max | 10m < 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 Teil3-1, ENEC
190X92X482mm
. . L 140X 80X 374 mm (W XH X D) 150 X 92 X 456 mm (W X H X D)
14 Case size (without projection) (WXHXD)
[5.51X8.15X14.72 inches] [6.91X3.62X17.95 inches] [7.48X3.62X18.98 inches]
15 Weight 4.3kg max 7.7kg max 9.6kg max

Circuit Diagram Derating Curve
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CY : Line to ground capacitor == : Mounting Plate Ambient Temperature [C]

* Keep free ventilation holes for cooling.
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TBC series (50,60,80,100,150A)

TBC-50-[ [ [ ]/TBC-60-[ | ||

 CO$EL
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[0.26] Mounting Hole 359 *05
[14.13]
% Can not be mounted upside-down.
(mounted the top surface) * Tolerance : £1[£0.04]
% Weight : 4.3kg max
% Chassis Material : Stainless steel t=1.0 [0.04]
3 Dimensions in mm, [  ]=inches
% Terminal block screw tightening torque M5:3.0N * m (30.7kgf * cm) max
% Protection Earth screw tightening torque M4:1.6N - m (16.9kgf - cm) max
TBC-80-[ [ ] ]/TBC-100-[ | ]|
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% Can not be mounted upside-down.

(mounted the top surface)

X Tolerance : £1 [£0.04]

% Weight : 7.7kg max
% Chassis Material : Stainless steel t=1.0 [0.04]

3 Dimensions in mm, [

]=inches

% Terminal block screw tightening torque M8:9.2N - m (93.9kgf -+ cm) max
3 Protection Earth screw tightening torque M6:5.8N - m (59.2kgf * cm) max
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CO$EL | TBC series (50,60,80,100,1504)

92
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3% Can not be mounted upside-down.
(mounted the top surface)

% Tolerance : £1[£0.04]

¥ Weight : 9.6kg max

% Chassis Material : Stainless steel t=1.0 [0.04]

3% Dimensions in mm, [ ]=inches

% Terminal block screw tightening torque M8:9.2N - m (93.9kgf * cm) max
% Protection Earth screw tightening torque M6:5.8N - m (59.2kgf - cm) max

TBC-3



CO$EL |

Characteristic Data <Reference Data> [TBC (50,100,150A) series|
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CO$EL Three phase input type(2-stage filter)

TBC series(200,250,3004) | T8¢ -200 -683

® ® ®

U

(MModel Name

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

table1.1 Line to ground capacitor code

Code Leakage Current I;r:;(t:(i)tg:ound
(Input 250/500V 60Hz) .
(nominal value)
223 1.0mA/2.0mA max 22,000pF
683 2.5mA/5.0mA max 68,000pF
104 3.5mA/7.0mA max 100,000pF

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

Features of TBC series

High-attenuation type of common mode noise from 150kHz to 1MHz (2-stage filter)
- Three phase rated voltage 500 VAC (voltage range:528V max)
- Selectable leakage current value

Specifications

No. | ltems TBC-200-683 | TBC-250-683 | TBC-300-683
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz

2 | Rated Current[A] 200 | 250 | 300

3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity

5 Leakage current 250/500V 60Hz 2.5mA/5.0mA max

6 DC resistance 4mQ max ‘ 3mQ max 2mQ max

7 Safety agency approval temperatures -25 to +85C (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 Teil3-1, ENEC

14 Case size (without projection) 190X 110X 580 mm [7.48 X4.33 X22.83 inches] (WX HXD)

15 Weight 13.0kg max

Circuit Diagram Derating Curve
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CY : Line to ground capacitor ~—L-: Mounting Plate
* Keep free ventilation holes for cooling.
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TBC series (200,250,3004) = CO$EL

M8
Protection Earth (2)

LB WO WW 2=
%; 3 s % i 88 ° ) gd% ® ©
oF | W | SCENE

Mounting Hole Mounting Hole
Terminal Cover
% Can not be mounted upside-down. —
(mounted the top surface)

% Tolerance : £1 [£0.04]
% Weight : 13.0kg max
3 Mounting Plate : Stainless steel t=2.0 [0.08]
% Dimensions in mm, [ ]=inches
3 Terminal block screw tightening torque M10 : 14.2N - m (144.9kgf - cm) max
3 Protection Earth screw tightening torque M8 : 9.2N - m (93.9kgf * cm) max

TBC-6
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Characteristic Data <Reference Data> [TBc (200,250,3004) series|
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FTB -80 -663 - |

1 @ ® ®

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

FTB series(80,100,1504)

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

il 1 table1.1 Line to ground capacitor code
_.,u_ﬁmmjlll:‘i; Leakage Current 52 |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 10,000pF 10,000pF
2.5mA/5.0mA max
663 0.35mA/0. 7mA max 33,000pF 33,000pF
12mA/24mA max
, 324 1.5mA/3.0mA max 220,000pF 100,000pF
— 330mA/515mA max
At 355 k1 20mA/80mA max 220,000pF 3,300,000pF

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

#1 “355” is applied only to “L” type.
*2 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)
L:Ultra high-attenuation type for EU

Features of FTB series
Book type (Space-saving type)
- 2-stage filter High-attenuation (150kHz - 1MHz)
- Selectable leakage current value,Ultra high-attenuation type
"-355-L" for EU (Y type with neutral earth system)

Specifications

No. | Iitems FTB-80-663 | FTB-100-663 | FTB-150-663

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

2 | Rated Current[A] 80 | 100 | 150

3 Test Voltage (Terminal-Mounting Plate) 2,500 VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity 4

4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100M<Q min at room temperature and humidity 5

5 Leakage current 250/500V 60Hz 2.5mA/5.0mA 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 Teil3-1, ENEC

. i o 100X 170 X350 mm (W XH XD) 100X210X400 mm (WXHXD)
14 Case size (without projection) - -
[3.94 X6.69 X 13.78 inches] [3.94X8.27 X 15.75 inches]

15 Weight 5.3kg max 7.8kg max

%3 Only capacitor code “355”, Three Phase A -connection : 400 (440 max), Y-connection : 500 (528 max)
*4 Only capacitor code “324","355” 2,800 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity.
*k5 Only capacitor code “355”, Isolation resistance specification is deleted.

Circuit Diagram

(1) Line to ground capacitor code : 203, 663, 324

Derating Curve

LINE - Case s s , LOAD 100 )
.2 03 0 2 = 80 N
0 ) 0 Ze 5 e \
: ' ' ' Ingndn i @
ORI TR G £ 40 \\
; o1 oY LD g N\
71 oy el [0 S 20
CY1, CY2: Line to ground capacitor ) \
= ¢ Mountng Plte % 30 20 “40 5 0 70 80 90
(2) FTB-1[1-355-L - - -
UNE - Case i i | LOAD Ambient Temperature ['C]
; i ﬂﬂﬂ (U?ﬂ z : *kKeep free ventilation holes for cooling.
36 (002 7 7 7 (00.) b6
i ﬂ[r [j{ @Ir 11 @@m @@m ﬂlr @Ir [ﬁr 3
@ ¢ e o2 mjé@

FTB-1

CY1, CY2: Line to ground capacitor

- : Mounting Plate



FTB series (80,100,150A) | CO$EL

FTB-80-[ [ [ ]/ FTB-100-[ [ ]

3-M8 (Option-S: 350 3-M8 (Option-S:
Hexagon socket [13.78] Hexagon socket
head cap screws) 13;0197 head cap screws)
Input Terminal [ i ! " Output Terminal
= T
108080808080808080°0°; 000918080808080808080 =
ol T 5
=i 2 5838980888050508 8R88338389883303
BE , SaBsissatsncs, oo sRaesasssnee Pl ,
= 88585050505 B o000 900 083535555555555958 | M6 (Option-S:
. t Hexagon socket
M6 (Option-S: ' head cap screws)

Hexagon socket
head cap screws

Terminal Cover Protection Earth@

Protection Earth @ ) b-‘[-l <)
je o i © off]
& 1 =
- St | SRR o7 ofz
g2 SRTeTRRE s | S s Se
888830088800008R8 | £8KBARTAKRARTARAT
dia i e
SE Ple é o9 ][E

3% The air hole for heat radiation is not on the opposite side side.

X Tolerance : £1 [£0.04]

3% Weight : 5.3kg 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

3% Protection Earth (PE) screw tightening torque
M6 : 5.8N - m(59.2kgf - cm)max

1 % Can not be mounted upside-down
(mounted the top surface)

% Keep free ventilation holes for cooling

Mounting Hole

[0.26]

ounting Plate

0.26]

Mounting Hole ~ ‘

335+05

[13.19]

3-M8 (Option-S:
Hexagon socket
head cap screws)

Output Terminal

3-M8 (Option-S:
Hexagon socket
head cap screws)

Input Terminal

l

8g ko= 4
2 =l 38383030363636060808 20808 8303838888 5358
agggggggggggggggggggci :Eggggggggggggg gggggu M6 (Option-S:
M6 (Option-S: Hexagon socket

head cap screws)
Protection Earth ©

Hexagon socket
head cap screws)

Protection Earth ©

Terminal Cover Terminal Cover
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Mounting Hole

©

3 Tolerance : £1[+0.04]
3% Weight : 7.8kg max
3% Mounting Plate : Aluminum t =2.0 [0.08]

3% The air hole for heat radiation is not on the opposite side side.

2-¢6.5 w|g
mﬁ- t VA “©ls, 3 Dimensions in mm, [ ]=inches
| 3% Terminal block screw tightening torque
ol \ Mounting Plate M8 : 9.2N - m(93.9kgf - cm)max
a5 44— - - 3 Protection Earth (PE) screw tightening torque
s, | 0| g M6 : 5.8N - m(59.2kgf - cm)max
! ©€ls 3 Can not be mounted upside-down
[ I ] (mounted the top surface)
385405 % Keep free ventilation holes for cooling
Mounting Hole [15.16]
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CI:I$EL ~ Characteristic Data <Reference Data> [FT& (30,100,1504) series|
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CO$EL |

Characteristic Data <Reference Datay> | (80,100,1504) series : option-H
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Characteristic Data <Reference Data> [F18 (¢0,100,1504) series : option-L
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CO$EL Three phase input type(2-stage filter)

FSB series(10,20,30A) | Fs -30 -324 -

cMus @10
RoHS

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

table1.1 Line to ground capacitor code

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/0.2MmA max 0.01uF 0.01uF
693 0%22%&%2 e 0.022uF 0.047uF
104 3-SmAlr-OmA max 0.033F 0.0684F
The terminal cover is retracted inside the unit 254 %2 12mA max/Not applicable 0.033uF 0.22uF

1.5mA max/Not applicable
12mA/24mA max

324 0.1uF 0.22uF
1.5mA/3.0mA max
Features of FSB se S 335 %2 160mA max/Not applicable 0.0334F 3.3uF
EM'/EMC F.It f t d - t AC 20mA max/Not applicable i i
ilter for motor drive system (AC servo) 180mA/270mA max
- Improve saturation resistance (There is such as performance improvement

355 0.22uF 3.3uF

25mA/50mA max
# When the line to ground capacitor code is different, the

type “-254-HU”) attenuation characteristic is different.

. - i 1 Input 250/500V 60Hz (Only A-connection of “355” is 250/400V 60Hz)
BO_Ok type (Space saving type? 2 Only “U” type is applied.

- Quick and easy push-down terminal @0ption

. y . . . H:Ultra high-attenuation type
Just connect the wires,push-down and tighten the screws with a screwdriver ;00 ue ditrerential mode attenuation (Rated voltage 250V)

Only “573”, “254”,“335” is applied.

Specifications

No. | ltems FSB-10-324 | FSB-20-324 | FSB-30-324
1 Rated Voltage[V] AC Three Phase 500 (voltage range:528 max) 50/60Hz 3 4

2 Rated Current[A] 10 \ 20 \ 30

3 Test Voltage (Terminal-Mounting Plate) 2,800 VDC (Cutoff Current = 10mA), 1minute at room temperature and humidity *5
4 Isolation Resistance (Terminal-Mounting Plate) | 500 VDC 100MQ min at room temperature and humidity *6

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

6 | DC resistance 100mQ max | 38mQ max | 20mQ 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

. . - 66 X 100 X240 mm (W XH XD)
14 Case size (without projection) [2.60X 3,94 9.45 inches] (W X HX D)
15 Weight 1.8kg max

%3 Only capacitor code “355”, Three Phase A -connection : 400 (440 max), Y-connection : 500 (528 max)

#*4 Only “FSB-_F I 1-U", Three Phase 250 (275 max)

%5 Only capacitor code “203", “573", “693”, “104”", 2,500VAC (Cutoff Current = 100mA), 1minute at room temperature and humidity.
#6 Only capacitor code “335”, “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 (009 0 s 2 (00 0 e 5 60 \
. N o0 e 2 d (o0 o0 i g
iinin O gg dddg ddg N\
i ] | | ] i 3 20 AN
i i i i - 10 |
; o1 cy2 ! ! 2] ! 0 )
Do ot on [ o ot @: Lo 40 30 20 40 50 60 70 80 90
= = == - = == 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 : 573, 254 (4) Line to ground capacitor code : 335
Option : U Option : U
LINE - Case LOAD  LINE Case LOAD
(00, (00 ” ] (000 (00 Sy
. (90 @0 L
N A i , (10 o 9

o, G

7
i

L] i

JCVW CY1[CY1 !
cv2 |

i E E E ToviJevtont 1 E E Elcv{cv{cw @:cyz
CY2
haet Y4 TIR® eq e . N0
CY1,CY2: Line to ground capacitor CY1,CY2: Line to ground capacitor
=L : Mounting plate =L : Mounting plate



FSB series(10,20,30A)

 CO$EL

This product is shipped in the following condition, because it is equipped with push-down terminals.
(MThe terminal cover is retracted inside the unit.

(@The screws for connecting the terminals are held in the up right position.

2-$5.5[0.22)
Mounting
Hole

3-M4
Input

Terminal Cover

%Close the terminal cover

19
10.75]

Terminal

[0.08]

100 4
[3.94]

11.5
[0.45]

dyg—— 1

X Tolerance : 1 [+0.04]
% Weight : 1.8kg max

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

% Case : PBT
% Dimensions in mm, [

Terminal Cover
. m 25 |
Protection Earth © o g 0.1 —‘
B+ 9930 R df
2888 Gl S S
—_ N I~y
’ ’*’ﬁ&%’ T Tertinal ~E 85 8 - SOOI
e 3935 + 3
3 5869 3
L}
N
M4 o X
wl=
Protection Earth &
Mounting Plate

]=inches

3 Terminal block 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

FSB-2



CO$EL |

Characteristic Data <Reference Data> | FsB (10,20,304) series
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CO$EL |

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

MAttenuation Characteristic(Static characteristic) Differential Mode BAttenuation Characteristic(Static characteristic) —— Differential Mode
0 Common Mode 0 Common Mode
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CO$EL Three phase input type(2-stage filter)

FSB series(40,00,60A) | Fs -60 -324 -

cMus @10
RoHS

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

table1.1 Line to ground capacitor code

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
3585 25mA/50mA max 0.224F 3:3uF

s When the line to ground capacitor code is different, the

Features of FSB series 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 “i%'},?v?ig,?;?‘a‘;',‘,:’i22°“ type
improvement type “-324-HU”) U:Improve differential mode attenuation

- Book type (Space-saving type) (Rated voltage 2501)

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 32 #*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 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 11 -U”, Three Phase 250 (275 max)

*4 Only capacitor code “203”, “693”, “104”, 2,500VAC (Cutoff Current = 100mA), 1Tminute 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 » y (10 00 » = 8
26 (009 0 e ) (00 0 le 5 60 \
. (00 (o0 i s (90 (o0 i g
BAE G  EEE BEE GHG D 3 \
RIEINEI) 1 RIvtIIl 1 s 2 \I
: o o : : o on | 910 30 -20 “40 50 60 70 80 90
D ¢1 2] cv2 [an) [an] Ql cv1 D - - -
- = == o= = - == ) Ambient Temperature [C]
CY1,CY2: Line to ground capacitor CY1, CY2: Line to ground capacitor
<L : Mounting plate == : Mounting plate

*kKeep 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 - S2%¢ LOAD
i i i
o (003 @0 » e (103 0 >
24 (0 @ . 2 R an N
: (70 0 ” : (W0 0 .
T 7 T I
g oo ‘ e dom ddg
i i i i
i 1 i 1
i oY1 o2 ! ! o1 @: o |
D¢ ot cv2 [an) [an) o] D
1 1L 1 1 L
CY1,CY2: Line to ground capacitor CY1,CY2: Line to ground capacitor
=L : Mounting plate =L : Mounting plate



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

External view

2907
[11.42]
2-¢5.5[0.22) 259 Terminal Cover
Mounting Hole [10.20] M4 2
- Protection Earth @ 3-M5 14,
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s ) 080900080008 902080508000 &2 ! 1=
s 7 1 320508082008 80050808008 ST 303080803
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ooz d . 0°90°090°6°0 0P0P0°0%0%0 & % 030808080
fAgE o2—— —-—— -— f*f*f%,@j\:k HI5 09RO — &
S| = 0~0~O0~O0~O~O (@] = 000”00
<[ T i O0RO0ROROXORO ORO0OROROXORO IT T O0R0R0ORO
@csOOOOOO OOOOOOQ’@B ~|& O0R0ROROXO
4o 0202020969069 00802080808% ° b s foileiteNloNle!
—Jo 508080808030 080808030303 =
& @l O0~0~Y0~Y0~Y0~0 O0~0~-0~Y0~0 I & || |
M4 \ 2-¢$5.5X7[0.22X0.28]
Protection Earth @ Mounting Hole
275405
[10.83] 2olF
O n|
$£§
a2
O] ® ®

¥ 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)

X Keep free ventilation holes for cooling
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Characteristic Data <Reference Data> | FsB (40,50,604) series
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CO$EL |

Characteristic Data <Reference Data> |FsB (40,50604) series : option-H
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CO$EL |

Characteristic Data <Reference Data> |FsB (40,50604) series : option-U
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CO$EL Three phase input type(2-stage filter)

FNB series(80,100,1504) | Fse -1s0 -324 -

a @ ® ®
cMus Ko
RoH S - = ll“““““ - table1.1 Line to ground capacitor code

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

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

s When the line to ground capacitor code is different, the

Features of FSB series 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 H:Ultra high-attenuation type
“355” is not applied.

improvement type “-324-HU”) S :Hexagon socket head cap screw
. (Standard type is Hexagon head screw)
- Book type (Space-savmg type) U:lmprove 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 32 #*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 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 11 -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 9 y (10 (102 » = 8
26 (009 (009 e i (00 (009 le 5 60
2 e mIL ) ) * g \\
it priemiemt gRd : GUH{ et =
m%%%w il LLJ{ | ﬂﬁ%ﬂ% 1 Www o § %8 \\
: o 1 : o ouflow | % 0 2 “40 50 60 70 80 : 90
D ¢1 oyt cv2 [an) [an] oyt D - - -
gl 1L¢ et 1L
CY1,CY2: Line to ground capacitor CY1, CY2: Line to ground capacitor Ambient Temperature [C]
<L : Mounting plate == : Mounting plate

*kKeep 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 (003 (00 L, L (0 (0 L
26 (W0 (00 i 2 e (W0 (W0 '
S (W0 I : ” i (%0 (W0 i
‘ grtement g 1 it
ﬁ%ﬁ{bﬂ W LJJ{ : ﬁ%ﬂﬁﬁlﬁ MHom  onm o
i o csz i | ot cnallove |
@?l cw: Cvl;ﬁ)@ @?]; cv1: :ﬁ@
CY1,CY2: Line to ground capacitor CY1,CY2: Line to ground capacitor
=L : Mounting plate =L : Mounting plate



FSB series(80,100,150A) | CO$EL

External view
FSB-80 / FSB-100

8 (azgggfn: socket [13;-5703] S8 (Option-S:
ey 5 el
Input Terminal o 2'11 n Output Terminal
= I
1 88°8°8°8°8°8°8°§ :c.)‘:i) cl’goi §°8°8°80808°8°88
1N
<& £8800aRR RN, o BRBIeRRIs
= '88§8§8§8§8§8§8§E;3§8§8§8;3§8§8§8§8§8§8§8& M6 (3ption—s: o
M6 (Option-S: ) head %2?) zfz(r:e\?vs)
;‘:;‘jgc‘;" sz:\?s Terminal Cover Terminal Cover Protection Earth@
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fje o ‘ o off
T s
- 88800088300888008 | £8308RRnatednals z ol
22 SEeee | B 28 Ele
= 888000083008880008 | £808Rtednals
s
sz Pl ! S

3% The air hole for heat radiation is not on the opposite side side.

Mounting Hole

[0.26]

ounting Plate

0.26]

Mounting Hole ~ ‘

% 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

335+05
[13.19]
3-M8 (Option-S: 400 3-M8 (Option-S:
Hexagon socket [15.75] Hexagon socket
head cap screws) 359 head cap screws)
Input Terminal 1 [1‘}'1 3l Output Terminal
Ty = Lk
e £8838008830308830088 gRsnaesRcaRadaganag
r% o . o
M6 (Option-S: ! Hexagon socket

Hexagon socket
head cap screws)

Protection Earth ©

Terminal Cover

Terminal Cover

head cap screws)

Protection Earth @

© b-lru ©
© © 82808090909030303080808 ‘ 82828280800080808080808 © ©
B
£8888a313:00848880343 | 8838333084888880300088
8R80RR0aR8aRa | £883080880088R00888008 ole
g £8800088000880008 80008 | 8RRacRRacRRRRens glaa|s
< gReRaiRaReRaRan | geRcaRsRneRnResag IS

8830008800088R00880008 | BRRacBRRIeacesante

RSR530303036363838088 | 8638385888858585353538

geacRBnaiBaasaiBanies | soaasnaisniinasin
OF—[@’ $8888883838535353535353 £83838383838383838383838 ‘ﬁ—o[a
Nis [oXC) X QS

3% The air hole for heat radiation is not on the opposite side side. Mounting Hol i TWO;;P?ES 8-k£g1 rﬁf'o“]
ounting Hole . 0.
2-$6.5 / =) % Mounting Plate : Aluminum t =2.0 [0.08]
ml» ; 5 3 E % Dimensions in mm, [ ]=inches
] % Terminal block screw tightening torque
=1 Mounting Plate M8 : 9.2N - m(93.9kgf + cm)max
g ° 44 —_ - % Protection Earth (PE) screw tightening torque
©|= w/E M6 : 5.8N - m(59.2kgf * cm)max
' “is 3% Can not be mounted upside-down
! | T (mounted the top surface)
385405 % Keep free ventilation holes for cooling
Mounting Hole [15.16]
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CO$EL |

Characteristic Data <Reference Datay> | FsE (80,100,150A) series |
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CO$EL |

Characteristic Data <Reference Data> |Fse (80,100,1504) series : option-H
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FSB-80-693-U

Characteristic Data <Reference Data> |Fss (80.100,1504) series : option-U
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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- i CY1 | CY2 | CY3

50uA/1001A max Not Not Not

501A/1001A max | Provided | Provided | Provided
10.5mA/21.0mA max
3041 1.5mA/3.0mA max 0.1pF | 0.1pF | O.1pF
23mA/46mA max
6641 3.5mA/7.0mA max 0.22pF | 0.22yF | 0.22pF
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

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

0001

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 +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 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
R N e 5 L A S AR La T a0 Y
2 Ieia¥yo) i) PO Ls 2c R 0 PO 05 s gg
i e 7 7 i i 4 / 4 i 3]
sl ‘ oV ‘ i ‘ PO Y6 3 {jﬁmﬁ: qu mﬂ:ﬂi o6 £ 40 \\
i i i o
o A B \
Doy 5D i cv1 cv2 cvs| - \
[ T | cv1 cv2 cv3; 0 P}
== : Mounting Plate ! as al 1 | -40 -30 -20 40 50 60 70 808590
S o L S Ambient Temperature [C]

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

T8-1



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]
0.59] 5 [0.59) 3% 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
— (I © | 1 = 3 Can not be mounted upside-down
IR — °© e ~ g2 (mounted the top surface)
s Nis . -
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
olw Name Plate ©la
o|fF ®2 4
2EF= o — — 4+ ——+ — — —s = =
o8 e
©| i
| - )
i =irs | 8 tfr =
“ S Fan) a i ©
A\ %4 0 & | © ,\m =
) i
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
[0.59] > 10.59] 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
_ = °© | 1 s M10: 14.2N - m (144.9kgf - cm)max
Q g 3 g — e ‘ e ~ <= 3 Can not be mounted upside-down

(mounted the top surface)
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CO$EL Three phase input type (Multistage filter)

TSD series(400,600A)

TSD -600

-186

@

cMus @ K e
RoHS '

@

®

(MSeries Name (DRated Current
(®Line to ground capacitor code:See table 1.1

table1.1 Line to ground capacitor code

Leakage Current 1 |Line to ground capacitor
Code | Upper row : A tion | (nominal value)
Lower row : Y-connection | CY1 | CY2 | CY3
45mA/70mA max
105 3.5mA/7mA max 0.22pF| 0.1pF |0.22pF
80mA/130mA max
215 7.5mA/15mA max 1.0pF | 0.1pF | 1.0uF
220mA/350mA max
665 50mA/40mA max 2.2uF | 2.2uF | 2.2uF
420mA/660mA max
136 20mA/80mA max 2.2uF | 2.2uF | 2.2uF
540mA/850mA max
186 50mA/100mA max 2.2uF | 2.2uF | 2.2uF

sk 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 250/400V 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, 1hour each X, Y and Z axis

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

UL60939 [Overvoltage Category : Il Altitude 3000m] , CSA C22.2 No.8 (C-UL)

12 Safety agency approvals

EN60939 (DEMKO) [Overvoltage Category: I Altitude 3000m] , 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

(1) Line to ground capacitor code : 105 (2) Line to ground capacitor code : 215,665

LINE Case LOAD LINE Case
i i

Derating Curve

16 aavo) g gave ba 1 v g gave Sa 100
24 T ) (g o s 24 T o Yoo s = 80 ~
3¢ T FEI%)’T 0 Se 3(“ T FEI%)’T 0 Se g 70
i o e : i e T : £ 60
5000 B O S 5000 R R S g N\
i ‘ i ‘ S 40 N\
: CY1 cy2 CY3 : i CY1 Cy2 CY3 : 8 \
i cy1 cv2 cvs! i cy1 cv2 cvs! - ?8 N\
i A 1 1 i 1 1 1 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 cys! i cv1 cy2 cvs!
: ! ! A : el 1 A
S C:)% -0 8 é’} o@D

CY1, CY2, CY3: Line to ground capacitor CY1, CY2, CY3: Line to ground capacitor

=L : Mounting Plate —L : Mounting Plate



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 [4.19]
Busbar [1.18] NS Output
= = Busbar
Q@
\ o @
] ==l 4 =
- [©)
©'g 3|®
Name Plate ©lal
SEBE i sl s == =
© § =
- 8|
& °
= E== == =
© g ° ° | J @
o © © i
sfe & ) = =
M10(Stud Terminal)
70 Protective Earthing @
[2.76] Mounting Hole
Mounting Plate
335
[13.19]
40 3 40 3
[157) [1.57] % Dimensions in mm, [ ]=inches
%%1 15 — 15 % Tolerance : +1 [+0.04]
029 ° © © ° pes 3 Weight : 10.0kg max
3-¢11 % Mounting Plate : Aluminum t = 2.0 [0.08]
®
ﬂ % Busbar : Copper (Unplated) t = 6.0 [0.24]
| I % Proctive Earthing (PE) screw tightening torque
ol|§
g wly /@ @\ g2 M10:14.2N - m max
S o3 . . :
s % Can not be mounted upside-down
(mounted the top surface)
TSD-600 250 M10(Stud Terminal)
Protective Earthing @
2-$12 [047) 4 125
Mounting Hole [4.92)
Mounting Hole 1065
'E;‘P“g 30 (&1
usbar <—~‘ Iz . é%
1.18] 5 ]— IE 5
NN = 3 Output
= = Busbar
Q@
\ o (€]
R =
= [©)
o8 2%
- Name!Plate S
S58E =2 5-1=—=45 =
«© E 28
s g o
= ===fs eithJ =
© é o o ®
e © © i
it i = v
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]
N )
05 ° © © ° 059 % 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
[ =
z ©ly /@ ©\ Q|2 M10:14.2N - m max
w2 = )
als == % 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

® @ ®

(MSeries Name
© 7 (@Rated Current
c“us (®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. | ltems 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 +85°C/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 : I 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:hhe':? ()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
16 A Oa 16 o4 ! = 80 ™
i i | = 70
20 5 (T0L (O 5 ’ 05 ! s
36 fit L ot 26 z 2 5 06 | é ” \\
wie  GHE dud  eng ohotd  oford Groty oz %
; i i cvs 3 20
! ! g g cva | 0 )l
| i i - = + i -40 -30 -20 40 50 60 70 80 85 90
e 98 ev o

[ - i Ambient Temperature ['C]

=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
S
- F@
f 3 56 5 + —/
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
[055] © © 1055]
@ ¢ ®
ol5 \5*\ r\/
w\= N\ N\
€] ® ™~ §
ol ® ® el
Nle.

3 Dimensions in mm, [ ]=inches
% Tolerance : +1 [+0.04]
% Weight : 11.5kg max
3 Mounting plate Material :Aluminum t = 2.0 [0.08]
3% Busber Material :Copper (Unplated) t = 8.0 [0.31]
X 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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l:l:l$EL ~ Characteristic Data <Reference Data> [ Tsc/msp (400,600) 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 =4
_ 20 — _ 20 Py i
g 40 ] % 40 = \ = "‘;
£ 60 =] 2 60 \ g ~
o N
S 80 N £ 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
aY B !
o 0 \ IpZ=2g o § i
% 40 i \ =T % 40 ] I /
2 60 \\ I\ ~ 2 60 \ ~
2 ,-'/ 2 X ,.,/
g 80 == g 0 \
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHZ]
TSC-400-000-H/TSC-600-000-H TSC-400-304-H/TSC-600-304-H
WAttenuation Characteristic(Static characteristic) —__ Differential Mode WAttenuation Charateristic(Static characteristic) ~ — Differential Mode
0 Common Mode 0 Common Mode
"~y
LN zn|
= 2 il — v o u N i -
2 40 — 8 40 = =
5 \ T S \ NG -
§ 60 = T 60 )\ [ N—
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
—~] } ]
s = N =
o 0 N il — o N i —
g 4 il ™ T g 4 N e
.5 \ NLHH -~ .5 \ [ L
‘g‘ 60 )\ = - § 60 Q) = T
8 80 ~ g 80 ~ ]
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHZz] Frequency[MHz]
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CO$EL |

TSD-400-105/TSD-600-105

Characteristic Data <Reference Data> [Tsp (400,6004,800,10004) series|

TSD-400-215/TSD-600-215

WAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
—_— A N
N P
_~T N T
_ 20 Ey i = _ 20 NG R
S 40 — S 40 AN
5 = > g s ™) =
T 60 \ = = 2 60 \ H
] =T\ ] \
=
‘0:3 " = § 80 N
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHZz] Frequency[MHZz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
o
A
20 T 20 A Pra st
S 40 RS / g 4, = R
(<] [
15 S T
= 60 \ - 2 60 \ =
= s et
c ——‘ﬂ c \\ _"
g 80 g 80 \/
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode
N N
2 \ I F T
T~
S 40 LA
S /]
S \ LHAT d
F 60 x =
3 "
c \ -
2 80 \V
<
100
120
0.01 0.1 1 10 100
Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
.
Tt -
_ 20 . 20 =
) ] N ) [l N
% 40 ] = % 40 gy q = ——~
2 60 B et £ 6 S [ A
3 \ [ A E] \ TN W
S LM & N
£ 8 £ 80 W
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
o Common Mode 0 Common Mode
1
™ ™ |
2 \\ o \ I
[as] N, L va | o ™~ L
% 40 = - Vs % 40 N o 4
S Seug| [ pr S o S| [ pae
E] \ < P 3 \ angll —
g w0 W b § & N~ A
< <
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHz] Frequency[MHZz]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
o Common Mode 0 Common Mode‘ ‘
- 20 - / - 20 §
% 40 SEEE % 40 - e
£ w0 M | T g o P L
2 ™ < LT 2 |
£ 80 mOA N & 80 e
< <
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

Fig.1.3 Busbar Connection

TS-9

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.






CO$EL

1 Method of connecting
EMI/EMC Filter

(1) Single-phase

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

Device

L O—i1
EMI/EMC
NO—2 Tge 5

Device

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

(2) Three-phase three-wire

LLO—1 4 —
EMI/EMC _ | |
LO—2 Tge 5
L3O—3
FG@—‘—«

Device

(3) Three-phase four-wire

LLO—1 4 —
L2© 2 EMIVEMC ° [
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~

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 | | EMIEMC
Filter or Filter
servo driver| | single-phase
] [ inputtype
possible impossible
EMUEMC | | Inverter | | EMIEMC
Fiter ||  or Filter
servo driver Three-phase
] [] inputtype
possible impossible

(4) Caution when a Three-phase four-wire system
When using a Three-phase three-wire system input, delta
connection cannot be used.
When using the N and N' terminals of the EMI/EMC filter, 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.



CO$EL | Instruction Manual

Please use this while ensuring that the input current does not
exceed the rated current of the EMI/EMC filter.

3 Safety Considerations

Bl 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.

Manual-2



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, 1Thour 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] (W XH X D) /130g max (Option : -D refer to external view)

Circuit Diagram Derating Curve

cYy

+Vin O O +Vout 100 Y
IN ouT 80
o
COM-in © 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 Temperature [C
CY : Line to ground capacitor Co : Electrolytic capacitor %: Mounting Plate P (€]

BExpected life : 10 years

SN-1



CO$EL

SNA series (1A,3A)

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
< — CN23,4 +Vin CN43,4 +Vout
v
5 | — N Plat —
e ‘ﬁ 5 ame,riate Pin No. Function Pin No. Function
©l< ol= =— -
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 o5
23] (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]
=y
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
I - - - .
o a  m——] 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
1=
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
C—D CT—DO (J|NamePlate| D C—bH C—O

be achieved.

Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.

SN-2



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

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

@ ® ®

= S (DModel Name

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

A\
¢ s

ROHS " ; 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
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

cYy

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

40 30 -20 10 O 40 50 60 707180

Ambient Temperature ['C
CY : Line to ground capacitor Co : Electrolytic capacitor %: Mounting Plate P (€]

BExpected life : 10 years

SN-3



SNA series (6A) | CO$EL

External view
Standard Type Terminal block Type

2-$4.5 6-M3 2-$4.5
[0.18]Mounting Hole / [0.18]Mounting Hole
N +Vout
@ 4| 2 - iE) 82 | 7] COM-out
S o [l ] in — - F@Al - ~Vout
— | Name;Plate _g|_ *Vin Name Plate -Vout
NE ol 1 S E|E comin
Fle = 4. PSS in 77,
II - T o
el J L NS g
CN4 N7 ©lg 7
106 +05 106 +05 | Terminal cover
Mounting [4.17] Mounting [4.17]
Plate 17 Plate 117
1461 I [461]
8% 98
3 Tolerance : £1[+0.04]
% Weight : 150g max . .
CN1 CN3 3% PCB Material /thickness : CEM3 /1.6mm [0.06 inches] § J&’féﬁ?c‘?éoﬁﬁfxo'ml
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]
34 +Vin 3.4 +Vout 3% Dimensions in mm, [ J=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 § Di?i:r;sions in mm. [ J=inches
RnINO: Fulnctlon inlNo[kunchior LioXeonneato | Meaingtomsdiy llSrmina] 3 Terminal block screw tighting torque M3:0.8N - m (8.5kgf - cm) max
1,2 |[-Vin 12 -Vout CN1~CN4 | B4P-VH| VHR-4N | Reel:SVH-21T-P1.1
34 COM:-in 34 COM-out 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

6-M3

2

Z g Z| —_— 5| +Vout
3 B TB2 ||~ COM-out
Name Plate _ +Vin — - Name Plate " -Vout |_
N COM-in NS 1
0| Vi Ol [
Vin —]-
all | T 9
S SENCY S =
M4 108.5 Mounting Plate M4 108.5 Mounting Plate /_Terminal cover
= FG 14.27) = FG 14.27]
E— 112 7 112
[4.41] [4.41]
I = |=
o : %( \ . im 5 %
To T To JC
|z p 1 .
ejs DIN rail * Tolerance : =1 [£0.04] 3 § 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 1,2 CcoM-out| ¥ Dlmgnsmns in mm, [ ]=|nches 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
1,2 |[-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

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

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.

Be sure to connect the FG terminal of the EMI/
EMC Filter body to the earth.

C—D CTD (J|NamePlate|p C—DO C—O
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CO‘EL Ripple noise attenuation type for switch mode power supplies(DC)

SNR series (10A) | SNR 10 223 -

@ ® O]
= (DModel Name
“ =" ) - (QRated Current
H s &= PR SR e (®Line to ground capacitor code:See table 1.1.
P p, s
ROHS ,_«——“ — 2 A table1.1 Line to ground capacitor code
>l - Code |Line to ground capacitor (nominal value)
e 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.

P a2
oo o

Load Factor [%]

N
o

1l
o
N

40 30 -20 10 O 40 50 60 707180

Ambient Temperature [C
CY : Line to ground capacitor Co : Electrolytic capacitor J:: Mounting Plate P (el

BExpected life : 10 years
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SNR series (10A)

 CO$EL

External view
Terminal block Type

Standard Type

2-¢45

/ 10.18] Mounting Hole

M 2-44.5
§-M3 0.18] Mounting Hole
18 182 +Vout
VL
=7
_ 3|~ *Vin Name Plate -Vout %%L
NE HE T A5 A
T L — %ﬁr
o T2
©le
. 106 *0.5 Terminal cover
Mounting @7
Plate 17
[4.61]
88

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

CN1 CN2| T
0 N i B
o|T g m Name Plate m
B(g o G s
N Fl= . .
71, i3
5 L | N
106 +o05
Mounting [4.17]
Plate 17
[4.61]
8|2
% Tolerance : £1[+£0.04]
% Weight : 140g max
CN1 CN2
Pin No. | Function Pin No. | Function | 3% Case : PBT
12,3 | -Vin 1,2,3 | -Vout % Dimensions in mm, [ ]=inches
4,56 | +Vin 4,56 | +Vout

for CN1 to CN2

Terminal
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

1/0 Connector _|Mating connector
CN1,CN2|B6P-VH| VHR-6N

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

% Keeping drawing current per pin below 5A (7A at peak current)

% Tolerance : £1 [£0.04]

% Weight : 150g max

3% 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

3 Terminal block screw tightening torque M3:0.8N - m (8.5kgf * cm) max
3% Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2

Terminal block type+DIN rail installation Type

8-M3
TB1 TB2 |9
B —_13|_+Vout
i N Plat A Vout
ame Plate B
™ e o
i — b ﬁr B
2[Z [®] —JSIE S
M4 108.5 Mounting Plate ~ /Terminal cover
L FG 427
112
@417
8B wls
= 7%%
> § DIN rail
=l

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

z| CN1 CcN2[5]
= el
ﬂ 6 Name;Plate gem _
o o o | D
o o 0|2
r Jﬂ_l1 1M
SEE)
M4 4; 108.5 Mounting Plate
. - [4.27]
= FG 112
[4.41]
8 ofE
5% DIN rail
[y ral % Tolerance : £1 [+£0.04]
% Weight : 150g max
CN1 CN2 8
Pin No. | Function| [ Pin No. [ Function| > Case : PBT
123 | -Vin 123 | -Vout 3 Dimensions in mm, [ ]=inches
458 [ +Vin 456 | +Vout for CN1 to CN2
1/0 Connector |Mating connector Terminal
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

ENote 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.

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

3% Keeping drawing current per pin below 5A (7A at peak current)

X Tolerance : £1 [£0.04]

% Weight : 160g max

3% PCB Material /thickness : CEM3 /1.6mm [0.06 inches]

3% 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
3% Keeping drawing current per pin below 8A (10A at peak current) for TB1 to TB2

= >
—
F=g

||
el

DIN rail

NamePlate|p C—DO C—DO

U

=

SN-6
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Characteristic Data <Reference Data> |

SNA/SNR series

MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
g i
N N
20 N e 20 N
\\ / \;\ p.
g 40 N 1l g 40 N
5 N asai G g TiliAN 7
5 60 ZN g 60 N\
2 / N/ 2 )
g - '\ 3 !
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]
MAttenuation Characteristic(Static characteristic) Differential Mode MAttenuation Characteristic(Static characteristic) Differential Mode
0 Common Mode 0 Common Mode
TN ™
N
20 N AT 20
N / |
= \ 4 — | LA
g “ X i g « R -
(<] = 4 c D=
_% 60 ~-l1]| | L+ \ / \ _% 60 | [ Lt N
3 =] /
5 g
5 80 g 80
100 100
120 120
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency[MHZz] Frequency[MHz]

HEExample of attenuation output noise.

LCA10S-12

U

5mV/DIV
4uS/DIV

LCA30S-12

5mV/DIV
4uS/DIV

LCA50S-12

10mV/DIV
4uS/DIV

LEP240F-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

5mV/DIV
4uS/DIV
§ 5mV/DIV
44S/DIV
LCA50S- 12+SNA 06-223
mm!
10mV/DIV
s 4uS/DIV
LEP240F-24+SNR-10-223
50mV/DIV
44S/DIV

(Room temp,Room Humi)
BW:500MHz

LCA10S-12

12V 0.9A

(Room temp,Room Humi)
BW:500MHz

LCA30S-12

12V 2.5A

(Room temp,Room Humi)
BW:500MHz

LCA50S-12

12V 43A

(Room temp,Room Humi)
BW:500MHz

LEP240F-24

24V 10A

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

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

= Dut
t1+1t2 y

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

16A 18A 20A
Peak current [A]

SN-8
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of measuring characteristic data

(1) Attenuation Characteristic(Static characteristic)

HObject product : Single-phase input type (Differential mode)

3 Attenuation= 20l0g(Uo/Uzz)[dB]

Uo: : Voltage in state without filter(Reference Connection)

Ue : Voltage in state where the filter is added(Test Connection)
3 N.A. : Network analyzer

e ! !
| NA. I NA | NA. I NA
: | ' ! : | 1 3 ‘ I
50| | Ffls0f ! 50| | | ls0| !
I I EMI/EMC I
ol tHaol ! old : Q
| balun balun | balun balun | !
| ! : Uu1: | ! Filter | Uoz:
| | | | | I Y 2l | |
| T | | S |
__L [ -4- T 7,,,J
B Reference Connection B Test Connection
HObject product : Single-phase input type (Common mode)
-———n === === S —— ‘
| NA. I NA | NA | I NA
: : ! ‘ : | 1 3 | |
50| | Flls0f ! 50| | | ls0| !
pall tla ! Lol El\/'l_liqg\r/lc R |
| | | Yot | | | Uoz,
| | | | | | 2 4 | |
| | | | S |
R [ -4 T 7,,,J
B Reference Connection B Test Connection
BObject product : Three-phase three-wire system (Differential mode)
-———n === === S —— ‘
| NA. | I NA | NA | | NA. |
: | ! ! : | 1 4 ‘ I
50 (| | Flls0f ! 50| | 50| !
| | | EMI/EMC ! |
1 @ 'l balun balun 1 Qo 1 QT 1| balun | 12 Fiter 5[ | balun | I T,@ |
| l | Uor, | : ! Uoz,
! ! | ! 3 61— ‘ \
] | @ |
[P [ — L,i, i 7,,,J
B 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 | | EMVEMC |
: Q balun | || balun Q | : Q balun |72 Filter 5[ (| balun Q !
| ®t | Il Yot | | IR Uoz:
I . L : I M3 @ 6+ |
I el 1 3 - T - A -
B Reference Connection (B) 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)
-———a === === S —— ‘
1 NA | NA I NA. ! PNAL
| : ! ‘ | | 1 4 ‘ |
s0[] 1[50 50| | Ll|s0] !
e pun B pmmey IR
| | | Yot | | | Uoz,
| | | | | | 3 6 | |
| | @ |
1L [ L,i, - ,7,,,J
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. :
I | T ! | 1 4+ |
| 50 ! | s0 | | 50 ' emiemc | | 50|
| Q balun |! /| balun Q | ;2 balun |72 Filter 5[ 1| balun Q I
| || o ot | 1| IS ez
I : L : | M3 6+ |
R e d ] __ o ot - —===4 —- —--=
= = = N @ 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 [ — [ ——
| NA. | I NA I NA | NA. |
: : T | : ‘ 1 4 ‘ |
50| | Fllsof ! 50| | | 50| !
Y g B pemeely 4R
| | | Uu1‘ | | | oz
! ! | | ! ! 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(Uo:/Ucz)[dB]

Uo: : Voltage in state without filter(Reference Connection)

Ue: : Voltage in state where the filter is added(Test Connection)
% N.A. : Network analyzer

—==n

L NA I'NA | L ONA I NA | | NA I NA |
| ‘ | | : fsvin  +vou|— : | I : —+vin  +vout}—] : |
1 @ 'l balun balun : Q | | 1| balun [—fcomn Comot— balun | | Uo | 1| balun Filter balun | | Uoa !
| ! | Uo1, | ! (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)
=== e ‘ === S —— ‘ === S —— ‘
P NA P NAC I NA. | ' NAC I NA. | I NA
‘ | | | | : ‘EMVENC : | | : e : !
psof] Ll|so ! D osol| L Filter J i |lso] ! D osol| EMIEMC Clls0] !
| Q | : Q : b COMin COM-out | Q : Lol Filter | a :
| I ‘ Uoy, | I (SNA) I Uoz, | I (SNR) I Uoz,
| ! | | | ! vin - vout| ! | | ! Vin Vout ! |
| | | | | | | |
R [ - - T _,,,J - - 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;

=

Single-phase input type

Input pulse waveform Output pulse waveform

Manual-4
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COSEL U.S.A., INC.
(Free) +1-408-980-5144
sales@coselusa.com
https://coselusa.com

{Engineering and Technical Support)
techsupport@coselusa.com

(EUROPE]

COSEL EUROPE GmbH
+49-69-95 00 79-0
sales@coseleurope.eu
https://www.coseleurope.eu

{Engineering and Technical Support)
techsupport@coseleurope.eu

(ASIA]

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

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

sales@coselasia.cn
https://www.coselasia.cn
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