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Characteristic Data <Reference Data> |

EAP/ESP series
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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]
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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
1 [] 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.
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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.
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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)

(1) Attenuation Characteristic(Static characteristic)

HObject product : Single-phase input type (Differential mode)

3 N.A. : Network analyzer

! | | ! |
1A | NA I NA. "UNA. |
: | ' ! : | 1 3 ‘ I
50| | Ffls0f ! 50| | | ls0| !
I I EMI/EMC I
Q | FUa| ! ol . Yo
! 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 |
I ! | Uor I ! ! 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,@ |
| | | Uor, | : | Uoz,
I ! | I 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
| | | | EMVEMC |
: Q balun | || balun Q | : Q balun |72 Filter 5[ (| balun Q !
| ®t | Il Yot | | IR Uoz:
I . L : I M3 @ 6+ |
I et L __ 4 - 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
| l | U\Jt‘ | ! ! 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 Vor | | Y 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
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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

|
NA. 1

| I NAL | k I NA. | | k I NA. |
! | | ! : F—+vin  +Vout|— : | ! : —+vin  +Vout|—| : |
1 @ 'l balun balun : Q | | 1| balun [—fcomn Comot— balun | | Uo | 1| balun Filter balun | | Uoa !
! ‘ | Yot ! ‘ (SNA) ! | [ ! (SNR) ! |
! ! | ! ! —-Vin  -Vout|- ! | ! ! —-Vin  -Vout}— ! |
[ [ [ [ __ ]! [
= L e = L L
- Reference Connection - Test Connection(SNA) Test Connection(SNR)
HObject product : DC input type (Common mode)
-———n === === S —— === S ——
P NA PNA I NA. ! CNAL I NA. ! CNA
‘ ; | | | : ‘EMVENC : | | : e : !
1sof] Fllsof ! D osol| L Filter J | ls0| ! D osol| EMIEMC Cllso| !
| Q | : Q : b COMin COM-out | Q : Lol Filter | a :
| I ‘ Uoy, | I (SNA) I Uoz, | I (SNR) I Uoz,
| ! | | | ! vin - vout| ! | | ! Vin Vout ! |
| | | | |
- P i R L 1o L L 1~
- Reference Connection - Test Connection(SNA) Test Connection(SNR)
(2) Pulse Attenuation Characteristic
. 1 3
Noise L EMIEMC Vi Vo
simulator 2 Filter 4
50 vi 50[] 50 Vo
Q @ olla 1 MU sec;
1 T
= = = = = = Input pulse waveform Output pulse waveform
Single-phase input type
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