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As IT and electronic devices become small and improve its performance,
issues of electromagnetic noise are addressed. EMC regulations for those
devices have been tighten and, consequently, need for high efficiency noise
reduction componentsis urged for electronic devices.

Hitachi Metals Ltd. provides a series of high efficiency EMC components
using FINEMET®, the first nanocrystalline soft magnetic material in the
world, to meet this requirements.

The FINEMET® EMC components offer superior technical solution for
electromagnetic noise suppression, size reduction and low energy loss for
your application.
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| What is FINEMET®?

The first nanocrystalline soft magnetic material in the world developed by Hitachi Metals, Ltd. ————————
The precursor material of FINEMET® is amorphous metal obtained by rapid quenching the molten metal, consisting of Fe, Si, B
and small amounts of Cu and Nb. By applying heat treatment to the alloy at higher temperature than its crystallization
temperature, this alloy forms Nano-Crystalline structure (grain size of approximately 10 nanometer).

Provided with both high saturation magnetic flux density and high permeability.
FINEMET® has high saturation magnetic flux density (more than 1T) comparable to Fe-based amorphous metal and high
permeability (over 10,000 at 100kHz) comparable to Co-based amorphous metal. It has the advantages of both Fe based and Co
based amorphous metals.

Excellent temperature characteristics.
FINEMET® has very high Curie temperature (570°C) which results in small permeability variation (less than +/-10%) at a
temperature range from -40 to +150°C.

Less affected by mechanical stress, and very low audible noise emission.
FINEMET's permeability and core loss are hardly affected by mechanical stress due to near-zero magnetostriction (less than 10).
Furthermore, its low magnetostriction significantly reduces audible noise emission when the voltage and current applied to the
core at audible frequency range.

| FINEMET® EMC Components

Common Mode Chokes Common Mode Choke Cores

Single-phase FM coils FT-3KM K series
Single-phase VL coils FT-3KM V series

Three-phase FM-H coils Three-phase FN coils FT-3KM F series

FT-3K L F series
Surge Absorber Cores
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FT-3KM S series

FINEMET® Beads MP series

For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.



Common Mode Chokes

Features
FINEMET® common mode chokes (CMC) have superior characteristics when compared with Mn-Zn ferrite chokes.
Those characteristics are as follows:

1) Having high permeability and low Q factor, FINEMET® CMC has higher impedance over a wide frequency range,
which result in offering excellent noise suppression performance at wide frequency range.
When FINEMET® and Mn-Zn ferrite chokes have same inductance at 100kHz, FINEMET® chokes show impedance
two times higher than that of Mn-Zn ferrite chokes. Furthermore, since FINEMET® chokes require fewer windings to
obtain the same inductance as Mn-Zn ferrite chokes, stray capacitance can be reduced and it allows high impedance
at higher frequencies than 1 MHz (Figure 1).
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2) Their frequency characteristics of impedance are not significantly affected by temperature change. As a result, it offers
high noise suppression effect over a wide temperature range (Figure 2, 3).

Applications
Air conditioner, elevator, liquid pump, inverters, NC machine, welding equipment, AC servo, UPS, personal computer,
computer peripherals, copy machine, networking equipment, broadcast equipment, medical equipment, etc.

1000000

=
T=20C 17}

| FINEMET® FT-3KM core
Coil: 1.0mm¢ x 23 turns

100000

Q)

——
10000 N ¢

N
\
/

Impedance (

1000 /1 Mn-Zn ferrite core
7 Coil: 1.0mm¢ x 34 turns

Core dimensions: OD:25mm, ID:15mm, H:13mm

100 I e
10 100 1000 10000

Frequency (kHz)

Figure 1. Comparison of impedance (8mH at 100kHz)

100000 100000 EE
- T
— FINEMET® FT-3KM core ‘
|- Core dimensions: OD:25mm, ID:15mm, H:13mm
I— Coil: 1.0mm¢ x 23 turns /
/
/4
—— \ T
__10000 s 10000 7 PN
2 2 AL 140°C |
! — —
3 9 P 77 ) \
c c / AL 100C N
8 S 7 0y — 60C N
8 g g N N
B — 140 £ / 74 — 20C
1000 100°C 1000 |—= 7 7 — -20°C
L P —-40C
- 6002 A RN ]
— 20 v Mn-Zn ferrite core il
— -20C Core dimensions: OD:25mm, ID:15mm, H:13mm ]
— -40C Coil: 1.0mm¢ x 34 turns
100 [ [ 11 100 L1 L Lo
10 100 1000 10000 10 100 1000 10000
Frequency (kHz) Frequency (kHz)
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4 For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.



Common Mode Chokes
For DC and single-phase AC power lines

@®Single-phase FM-A coils

FM-A series single-phase common mode chokes are cost economical %
version of FM series (P.8) that use a new manufacturing process and <
new structure. =
(T
Table 1. Standard Specifications %
Item Specification '5.
Rated voltage AC250V or DC250V %30
Insulation voltage rating AC2kV for imin. or AC2.4kV for 3 sec. (line-line) (%
Insulation resistance Over 100MQ after applying DC500V for 1min. (line-line)
Insulation grade Class B (130C)
Temperature rise Refer to each specification
Operating temperature range -40°C — +130°C (including temperature rise of core)

* No Ozone Layer Depleting Chemicals are used in these products or in their manufacturing process.
* Note 1: The temperature rise in the above table is a projected value based on temperature rise by the heat of the coil when the rated current (DC or 50/60Hz) in
the table below is conducted.
* Note 2: The temperature rise is affected by the mounting condition on the circuit board and the amount of harmonic distortion on the load current. Please make
sure the temperature of the coil and the terminals not to exceed the operating temperature range.

Table 2. Product code, part name and specifications

E. Rated | [Z] (kQ)|L (mH)| Wire Finished dimensions (mm) Weight DC N

PN current| 100kHz [100kHz|dameter| A | B | C | F | G | (g) |resistance femp Shape

code (A) | MIN. | REF. | (mm) | MAX.| MAX.| MAX.| REF. | REF. | TYP. (,\r,,nA?(_) (€)

F1AHO0713 | FM-A083V692PF 8 6.9 8.1 1.4 34 | 305 | 37 10 26 64 25 45 Fig.4
F1AHO714 | FM-A103V402PF 10 4.0 47 | 1.6 36 | 305 | 37 10 26 63 15 45 Fig.4
F1AH0592 | FM-A104V103PF 10 10.0 118 | 1.6 42 | 32 43 10 28 102 19 45 Fig.4
F1AHO0872 | FM-A153V332PF 15 3.3 39 | 1.7 38 | 33 37 18 16 70 12 60 Fig.4
F1AHO0717 | FM-A154V442PF 15 4.4 52 | 1.9 42 | 32 44 10 28 98 9 45 Fig.4
F1AHO0873 | FM-A154V722PF 15 7.2 85 | 1.7 42 | 32 44 10 28 102 14 60 Fig.4
F1AHO0718 | FM-A204V262PF 20 2.6 31 | 22 44 | 32 44 20 28 102 6 45 Fig.4
F1AHO0599 | FM-A205V852PF 20 85 | 100 | 22 52 | 43 60 18 34 | 202 12 60 Fig.4
F1AH0719 | FM-A254V132PF 25 1.3 16 | 24 44 | 32 45 20 28 95 4 45 Fig.4
F1AH0722 | FM-A255V242PF 25 2.4 29 | 26 52 | 43 55 18 34 163 5 45 Fig.4
F1AH0591 | FM-A305V212PF 30 2.1 25 | 3.0 57 | 43 60 18 34 188 3 45 Fig.4
F1AH0874 | FM-A054V173YPF ) 17.0 209 | 1.0 43 | 34 — 15 35 75 60 30 Fig.5
F1AHO0723 | FM-A083V692YPF 8 6.9 8.1 1.4 38 | 32 — 13 30 64 25 45 Fig.5
F1AHO0875 | FM-A083V942YPF 8 9.4 11.0 | 1.3 39 | 34 — 13 30 66 33 50 Fig.5
F1AHO0876 | FM-A084V173YPF 8 17.0 209 | 1.3 43 | 34 — 15 35 98 38 45 Fig.5
F1AHO0724 | FM-A103V402YPF | 10 4.0 47 | 1.6 38 | 33 — 13 30 63 15 45 Fig.5
F1AH0726 | FM-A104V103YPF | 10 10.0 | 11.8 | 1.6 43 | 35 — 15 35 102 19 45 Fig.5
F1AH0877 | FM-A153V332YPF | 15 3.3 39 | 1.7 38 | 33 — 13 30 70 12 60 Fig.5
F1AHO0727 | FM-A154V442YPF | 15 4.4 52 | 1.9 43 | 35 — 15 35 98 9 45 Fig.5
F1AH0878 | FM-A154V722YPF | 15 7.2 85 | 1.7 43 | 34 — 15 35 102 14 60 Fig.5
F1AHO0879 | FM-A205V852YPF | 20 85 | 100 | 2.2 57 | 45 — 40 27 | 202 12 60 Fig.5

+ UL94 V-0 certified resin is used for these cores and base plates.
+ Lead-free solder is used for the winding coils.
+ Custom made products are available.

FM-A (1] [JO 0OA O PF

Designation of ;°" .
part name ated current (A)
Core shape

Impedance : [JC1X10°Q
Shape : (non : vertical, Y : horizontal)
Lead-free

For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering. 5
This catalog and its contents are subject to change without notice.
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Common Mode Chokes
For DC and single-phase AC power lines
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Figure 7. Frequency dependence of impedance Figure 8. Frequency dependence of impedance
for single-phase FM-A coils with rated current 5A for single-phase FM-A coils with rated current 8A
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Common Mode Chokes
For DC and single-phase AC power lines

@®Single-phase FM coils

FM series single-phase common mode chokes are compact in size
and have excellent electromagnetic noise suppression properties.

Table 3. Standard Specifications

ltem Specification
Rated voltage AC250V or DC250V
Insulation voltage rating AC1.5kV for 1min. or AC1.8kV for 3 sec. (line-line)
Insulation resistance Over 100MQ after applying DC500V for 1min. (line-line)
Insulation grade Class E (1207C)
Temperature rise *45°C
Operating temperature range -40°C - +120°C (including temperature rise of core)

« No Ozone Layer Depleting Chemicals are used in these products or in their manufacturing process.
* Note 1: The temperature rise in the above table is a projected value based on temperature rise by the heat of the coil when the rated current (DC or 50/60Hz) in
the table below is conducted.
* Note 2: The temperature rise is affected by the mounting condition on the circuit board and the amount of harmonic distortion on the load current. Please make
sure the temperature of the coil and the terminals not to exceed the operating temperature range.

Table 4. Product code, part name and specifications

Rated L (mH) Wire Finished dimensions (mm) Weight DC
Product PN current | 10kHz | 100kHz | diameter | A B F G (g) |resistance| ghape
code (mQ)
(A) MIN. MIN. (mm) MAX. | MAX. | REF. REF. TYP. MAX.
F1AH0866 | FM02W752MPF 2 31.0 5.0 0.4 16 12 5 11 4.2 135 Fig.13
F1AH0813 | FM03C782MBPF 3 28.1 7.8 0.7 31 25 7 22 30 80 Fig.13
F1AH0814 | FM03D382MBPF 3 15.0 3.8 0.8 29 25 7 17 24 40 Fig.13
F1AH0790 | FMO5E572MBPF 5 22.0 5.7 1.1 33 32 7 24 55 30 Fig.13
F1AH0815 | FMO5F852MBPF 5 39.1 8.5 1.1 37 32 7 28 66 40 Fig.13
F1AH0816 | FM08E242MBPF 8 9.3 2.4 1.4 36 32 7 24 51 12 Fig.13
F1AH0817 | FM10G752MBPF 10 29.3 7.5 1.4 50 32 7 25 107 20 Fig.13
F1AH0818 | FM10l113MBPF 10 44.4 10.6 1.5 50 37 10 32 150 25 Fig.13
F1AH0819 | FM15F162MBPF 15 6.2 1.6 1.9 42 34 7 28 120 6 Fig.13
F1AH0820 | FM15G462MBPF 15 18.0 4.6 1.8 51 34 7 25 122 10 Fig.13
F1AH0821 | FM151682MBPF 15 26.9 6.8 1.9 53 39 10 32 168 12 Fig.13
F1AH0822 | FM20G242MBPF 20 9.4 2.4 2.0 52 35 7 25 117 6 Fig.13
F1AH0823 | FM20I382MBPF 20 13.7 3.8 2.1 54 42 10 32 162 7 Fig.13
F1AH0880 | FM25G142MBPF 25 5.6 1.4 2.3 54 37 7 25 155 4 Fig.13
F1AH0825 | FM25|292MBPF 25 10.3 2.9 2.3 55 43 10 32 166 5 Fig.13
F1AH0826 | FM10G752MYBPF 10 29.3 7.5 1.4 55 34 27 37 108 20 Fig.14
F1AH0827 | FM101113MYBPF 10 44.4 10.6 15 55 40 27 37 151 25 Fig.14
F1AH0828 | FM15G462MYBPF 15 18.0 4.6 1.8 55 37 27 37 123 10 Fig.14
F1AH0829 | FM151682MYBPF 15 26.9 6.8 1.9 55 42 27 37 171 12 Fig.14
F1AH0830 | FM20G242MYBPF 20 9.4 2.4 2.0 55 38 27 37 118 6 Fig.14
F1AH0831 | FM20I1382MYBPF 20 13.7 3.8 2.1 55 45 27 37 162 7 Fig.14
F1AH0832 | FM20S562MYBPF 20 22.5 5.6 2.4 71 41 40 50 295 9 Fig.14
F1AH0833 | FM25G142MYBPF 25 5.6 1.4 2.3 55 40 27 37 156 4 Fig.14
F1AH0834 | FM25I292MYBPF 25 10.3 2.9 2.3 55 46 27 37 167 5 Fig.14
F1AH0835 | FM30S192MYBPF 30 7.5 1.9 2.0x2 73 42 40 50 273 4 Fig.14
F1AH0836 | FM40S122MYBPF 40 5.0 1.2 1.9x3 73 42 40 50 253 2 Fig.14
+ UL94 V-0 certified resin is used for these cores and base plates.
* Lead-free solder is used for the winding coils. FM OO0 O COOJA MO PF
+ Custom made products are available. Coil name:l_
Designation of Rated current (A) j —‘7
part name Core shape ————————————
Inductance : [J[1X10% yH ————————
Shape : (non : vertical, B : based, Y : horizontal)
Lead free

For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.
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Figure 16. Frequency dependence of impedance
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Figure 18. Frequency dependence of impedance
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Figure 20. Frequency dependence of impedance
for single-phase FM coils with rated current 20A
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Figure 17. Frequency dependence of impedance
for single-phase FM coils with rated current 5A-8A
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Common Mode Chokes
For DC and single-phase AC power lines

@®Single-phase VL coils

Single-phase VL coils using FT-3KL material maintain excellent noise
suppression properties even under high bias current and have high
durability against vibration.

Table 5. Standard Specifications

Item Specification
Rated voltage AC250V or DC250V
Insulation voltage rating AC1.5kV for imin. or AC1.8kV for 3 sec. (line-line)
Insulation resistance Over 100M Q after applying DC500V for 1min. (line-line)
Insulation grade Class E (120C)
Temperature rise *45C
Operating temperature range -40°C - +120°C (including temperature rise of core)

+ No Ozone Layer Depleting Chemicals are used in these products or in their manufacturing process.
* Note 1: The temperature rise in the above table is a projected value based on temperature rise by the heat of the coil when the rated current (DC or 50/60Hz) in
the table below is conducted.
* Note 2: The temperature rise is affected by the mounting condition on the circuit board and the amount of harmonic distortion on the load current. Please make
sure the temperature of the coil and the terminals not to exceed the operating temperature range.

Table 6. Product code, part name and specifications

B Rated 1Z] (Q) Wire Finished dimensions (mm) Weight DC
P/N current | 100kHz |diameter A B F G (g) resistance | Shape
code A) MIN. (mm) | MAX. | MAX. | REF. | REF. | TYP. (mQ)
F1AH0973 | FM-VL12H980MYPF 12 98 1.2 18 19 10 15 9 4.0 Fig.22
F1AH0974 | FM-VL18T351MYPF 18 347 1.4 27 20 16 19 22 5.3 Fig.22
F1AH0975 | FM-VL25E211MYPF 25 207 2.2 37 25 18 28 48 2.4 Fig.22

+ UL94 V-0 certified resin is used for these cores and base plates.
+ Lead-free solder is used for the winding coils.
+ Custom made products are available.

FM-VL (] O LA MO PF

2 Designation of Goil name —J J
part name Rated current (A)
Core shapg —48 ——
Impedance : CJC1X10°Q

Shape : (non : vertical, B : based, Y : horizontal)

“A Lead free

_:_ = : : I @ [ ] [ ] @
_LE ® Polarity
4+2 0+80 @ @

Figure 22. Single-phase VL coils Figure 23. Circuit diagram
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10 A For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
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Common Mode Chokes
For three-phase AC power lines

@ Three-phase FM-A coils

FM-A series three-phase common mode chokes are cost
economical version of FM series (P.13) that use a new
manufacturing process and new structure.

Table 7. Standard Specifications

ltem

Specification

Rated voltage

AC250V

Insulation voltage rating

AC2kV for imin. or

AC2.4kV for 3 sec. (line-line)

Insulation resistance

Over 100M Q after applying DC500V for 1min. (line-line)

Insulation grade

Class B (130C)

Temperature rise

*60C

Operating temperature range

-40°C — +130°C (including temperature rise of core)

+ No Ozone Layer Depleting Chemicals are used in these products or in their manufacturing process.

* Note 1: The temperature rise in the above table is a projected value based on temperature rise by the heat of the coil when the rated current (DC or 50/60Hz) in

the table below is conducted.

* Note 2: The temperature rise is affected by the mounting condition on the circuit board and the amount of harmonic distortion on the load current. Please make

sure the temperature of the coil and the terminals not to exceed the operating temperature range.

Table 8. Product code, part name and specifications

Rated| [Z] (kQ) |L (mH)| Wire Finished dimensions (mm) Weight | DC
Product , resistance
code P/N current| 100kHz |100kHz|diameter | A B © F G (g) (m@Q) | Shape
A) | MIN. | REF. | (mm) | MAX. [MAX.|MAX.| REF. | REF.| TYP. | MAX.

F1AH0737 | FM-A051T502PF 5 5.0 5.9 0.9 35 28 — 30 15 40 36 Fig.26
F1AH0728 | FM-A081T202PF 8 2.0 2.3 1.1 35 28 — 30 15 39 17 Fig.26
F1AHO0738 | FM-A082T852PF 8 8.5 10.1 1.3 45 & — 40 20 103 26 Fig.26
F1AHO0739 | FM-A102T602PF 10 6.0 71 1.5 45 & — 40 20 109 17 Fig.26
F1AH0893 | FM-A152T232PF 15 2.3 2.7 1.7 45 85 — 40 20 99 8 Fig.26
F1AHO0740 | FM-A153T452PF 15 4.5 5.3 1.8 56 38 — 50 25 153 11 Fig.26
F1AHO0733 | FM-A203T242PF 20 2.4 2.9 21 56 38 — 50 25 154 6 Fig.26
F1AHO0741 | FM-A204T442PF 20 4.4 5.3 2.2 63 46 — 56 28 236 9 Fig.26
F1AHO0734 | FM-A253T152PF 25 1.5 1.8 2.4 56 38 — 50 25 158 4 Fig.26
F1AHO0735 | FM-A254T312PF 25 3.1 3.7 2.4 63 46 — 56 28 236 6 Fig.26
F1AHO0736 | FM-A304T212PF 30 2.1 2.4 2.6 63 47 — 56 28 232 5 Fig.26
F1AH0881 | FM-A082T852VBPF 8 8.5 10.1 1.3 45 33 45 20 26 105 26 Fig.27
F1AH0882 | FM-A102T602VBPF 10 6.0 71 1.5 45 &8 45 20 26 111 17 Fig.27
F1AHO883 | FM-A152T232VBPF | 15 2.3 2.7 1.7 45 33 45 20 26 101 8 Fig.27

+ UL94 V-0 certified resin is used for these cores and base plates.
+ Lead-free solder is used for the winding coils.
+ Custom made products are available.

Designation of
part name

FM-A (] [JO OOIA O PF

Coil name 4

Rated current (A)

Core shape
Impedance : [JC1X10°Q
Shape : (non : horizontal, VB : vertical)

Lead free

A For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.

This catalog and its contents are subject to change without notice.
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Common Mode Chokes
For three-phase AC power lines
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Figure 29. Frequency dependence of impedance
for three-phase FM-A coils with rated current 5A-10A
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Figure 31. Frequency dependence of impedance
for three-phase FM-A coils with rated current 20A
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Figure 30. Frequency dependence of impedance

for three-phase FM-A coils with rated current 15A
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Figure 32. Frequency dependence of impedance

for three-phase FM-A coils with rated current 25A-30A

12 A For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.

This catalog and its contents are subject to change without notice.



Common Mode Chokes
For three-phase AC power lines

@ Three-phase FM coils

. L (1))
FM series three-phase common mode chokes are compact in size and =
have excellent electromagnetic noise suppression properties. ;
(T
(1))
(7]
@©
Table 9. Standard Specifications =
ltem Specification 3
_
Rated voltage AC250V l'E
Insulation voltage rating AC2kV for Tmin. or AC2.4kV for 3 sec. (line-line)
Insulation resistance Over 100M Q after applying DC500V for 1min. (line-line)
Insulation grade Class E (120C)
Temperature rise *60C
Operating temperature range -40C — +120°C (including temperature rise of core)

* No Ozone Layer Depleting Chemicals are used in these products or in their manufacturing process.
* Note 1: The temperature rise in the above table is a projected value based on temperature rise by the heat of the coil when the rated current (DC or 50/60Hz) in
the table below is conducted.
* Note 2: The temperature rise is affected by the mounting condition on the circuit board and the amount of harmonic distortion on the load current. Please make
sure the temperature of the coil and the terminals not to exceed the operating temperature range.

Table 10. Product code, part name and specifications

Rated L (mH) Wire Finished dimensions (mm) Weight DC
Product PN current | 10kHz | 100kHz |di F G () |™eSSance | spape
code iameter A B g (mQ) p

(A) | MIN. MIN. (mm) MAX. | MAX. REF. | REF. | TYP. | MAX.
F1AH0837 | FM03R832MBPF 3 32.6 8.3 0.7 34 25 30 12 40 98 Fig.33
F1AH0838 | FM05R302MBPF 5 12.0 3.0 0.9 34 25 30 12 47 32 Fig.33
F1AHO0839 | FM10J462MBPF 10 16.6 4.6 1.4 61 37 50 35 155 20 Fig.33
F1AHO0840 | FM15J322MBPF 15 11.5 3.2 1.8 61 37 50 35 180 10 Fig.33
F1AHO0841 | FM20J172MBPF 20 6.2 1.7 2.1 61 38 50 35 165 6 Fig.33
F1AH0842 | FM20N242MBPF 20 8.6 2.4 23 66 39 60 40 241 6 Fig.33
F1AH0843 | FM200472MBPF 20 16.8 4.7 2.0 89 42 75 45 335 12 Fig.33
F1AHO0844 | FM25J112MBPF 25 41 1.1 2.3 63 37 50 35 174 4 Fig.33
F1AHO0845 | FM250302MBPF 25 10.7 3.0 2.3 89 43 75 45 345 8 Fig.33
F1AH0846 | FM30K252MBPF* 30 8.8 2.5 25 74 49 64 32 375 6 Fig.34
F1AH0847 | FM300232MBPF 30 8.2 2.3 26 89 40 75 45 390 6 Fig.33
F1AH0848 | FM40K142MBPF* 40 5.0 1.4 2.7 78 49 64 32 345 4 Fig.34
F1AH0849 | FM50K601MBPF*| 50 2.2 0.6 2.8 74 49 64 32 303 3 Fig.34

+ UL94 V-0 certified resin is used for these cores and base plates.
+ Lead-free solder is used for the winding coils.
+ Custom made products are available.

* Temperature rise: 80°C(projected value)

FM [0 O CJOJA MB PF

Designation of Coil name
part name Rated current (A)
Core shape

Inductance : (JL1X10” xH
Lead-free

For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering. 13
This catalog and its contents are subject to change without notice.



Common Mode Chokes
For three-phase AC power lines
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14 For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.
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Common Mode Chokes
For three-phase AC power lines

@ Three-phase FM-H coils

FM-H coils are compact common mode chokes having excellent %
noise suppression properties for three-phase AC 400V power lines. ;
=
Table 11. Standard Specifications -
ltem Specification .g
Rated voltage AC415V 8
g
Insulation voltage rating AC2kV for imin. or AC2.4kV for 3 sec. (line-line) I'E
Insulation resistance Over 100M Q after applying DC500V for 1min. (line-line)
Insulation grade Class B (130C)
Temperature rise *60°C
Operating temperature range -40°C- +130°C (including temperature rise of core)

+ The above specifications are in accordance with Electrical Appliance and Material Control Law, UL, CSA and IEC standards.
* No Ozone Layer Depleting Chemicals are used in these products or in their manufacturing process.
* Note 1: The temperature rise in the above table is a projected value based on temperature rise by the heat of the coil when the rated current (DC or 50/60Hz) in
the table below is conducted.
* Note 2: The temperature rise is affected by the mounting condition on the circuit board and the amount of harmonic distortion on the load current. Please make
sure the temperature of the coil and the terminals not to exceed the operating temperature range.

Table 12. Product code, part name and specifications

Rated L (mH) Wire Finished dimensions (mm) Weight bC
Product code P/N current | 10kHz | 100kHz | diameter A B F G (9) res(lrs;;[gr;ce
(A) MIN. MIN. (mm) MAX. | MAX. | REF. | REF. | TYP. MAX.
F1AH0884 FM-H150672MBPF 15 241 6.7 1.8 370 17.0
F1AH0885 FM-H200472MBPF 20 16.8 4.7 22 410 9.5
85 52 75 40
F1AH0886 FM-H250302MBPF 25 10.7 3.0 24 410 6.5
F1AH0887 FM-H300232MBPF 30 8.2 2.3 2.8 440 4.5

+ UL94 V-0 certified resin is used for these cores and base plates.
+ Lead-free solder is used for the winding coils.
+ Custom made products are available.
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Figure 40. FM-HOOOOIOICIPF Figure 41. Circuit diagram

FM-H [ O A MB PF 100
Designation of ¢4 name 1
part name Rated current(A) ————— 10 — L

Core shape
Inductance : [JL1X10” xH
Lead-free

Impedance (kQ)
N
@
o
&
N
N
B
oo o
:Igl EE;
L
4

= — FM-H
é — FM-H200472MBPF N [[11]
01l FM-H250302MBPF
FM-H300232MBPF
0.01
1 10 100 1000 10000 100000

Frequency (kHz)

Figure 42. Frequency dependence of impedance

For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering. 15
This catalog and its contents are subject to change without notice.
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@ Three-phase FN coils

FN coils made with FT-3KM F series cores (P23) are compact three
phase common modes chokes having excellent noise suppression
properties for rated current over 100 Ampere.

Table 13. Standard Specifications

Common Mode Chokes
For three-phase AC power lines

ltem

Specification

Rated voltage

AC600V

Insulation voltage rating

AC2kV for imin. or AC2.4kV for 3 sec. (line-line)

Insulation resistance

Over 100M Q after applying DC500V for 1min. (line-line)

Temperature

rise (coil)

Refer to each specification

Operating temperature range

Coil :-380°C- +120°C (including temperature rise of core)
Terminal : -30°C-+80°C (including temperature rise of core)

« The above specifications are in accordance with Electrical Appliance and Material Control Law, UL, CSA and IEC standards.

* No Ozone Layer Depleting Chemicals are used in these products or in their manufacturing process.

* Note 1: The temperature rise in the above table is a projected value based on temperature rise by the heat of the coil when the rated current (DC or 50/60Hz) in
the table below is conducted.
* Note 2: The temperature rise is affected by the mounting condition on the circuit board and the amount of harmonic distortion on the load current. Please make
sure the temperature of the coil and the terminals not to exceed the operating temperature range.

Table 14. Product code, part name and specifications

Rated L (mH) Finished dimensions (mm) Weight .DC Temp. rise
Product code P/N current | 10kHz [100kHz| A B c F H (kg) ’es(';‘g’)’ce
(A) REF. | £30% +1 +1 MAX. REF. TYP. MAX. (C)
F1AHO0033 | FN1001102MB 100 45 1.2 320 160 150 24.5 M8 4 1.0 60
F1AH0039 | FN1001202MB 100 9.0 2.3 350 160 150 24.5 M8 5 1.3 60
F1AH0034 | FN1501102MB 150 45 1.2 320 160 150 27.0 M8 4 0.7 60
F1AH0040 | FN150J202MB 150 13.0 3.2 400 210 200 45.0 M10 8 1.3 60
F1AHO0035 | FN200J102MB 200 5.0 1.2 400 210 200 45.0 M10 8 0.7 60
F1AH0041 | FN200J202MB 200 10.0 2.4 400 210 200 45.0 M10 9 0.8 60
F1AH0036 | FN300J102MB 300 5.0 1.2 450 210 200 45.0 M10 11 0.4 70
F1AH0042 | FN300J202MB 300 10.0 2.5 520 210 200 45.0 M10 15 0.8 70
F1AH0679 | FN600K152MB 600 5.0 1.5 650 300 270 63.0 M16 32 0.2 70
+ Custom made products are available.
* These are lead-free products.
FN L0 O LA MB
Designation of -
oil name

part name Rated current(A)

Core shape

Inductance : CIC1X10% xH

A
SUS band
H Insulation sheet Solderless terminal
[ ] [ ]
Base plate
ﬁ‘ @ Polarity

Magnet wire

Terminal

Insulation sheet

"FINEMET® "FT-3KM F series core

Figure 43. FN caoll

L

il

Figure 44. Circuit diagram

16 For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.
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Figure 45. Frequency dependence of impedance

Figure 46. Frequency dependence of impedance
for three-phase FN coils with rated current 100A

for three-phase FN coils with rated current 150A
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Figure 48. Frequency dependence of impedance
for three-phase FN coils with rated current 200A

for three-phase FN coils with rated current 300A
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Figure 49. Frequency dependence of impedance
for three-phase FN coils with rated current 600A
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Common Mode Choke Cores

In the product line of FINEMET® common mode choke cores, there are two types of cores made of (1) high

permeability material "FT-3KM" and (2) high saturation-field material "FT-3KL".

impedance in wide frequency range.

Features for cores made of "FT-3KM"

Both cores have high

The cores made of high permeability FT-3KM have the following advantages over commonly used Mn-Zn ferrite cores:

1) Four times higher impedance due to high impedance
permeability,

The real part of complex permeability (ur') at 100kHz and
20C reaches more than twice as high as that of Mn-Zn
ferrite cores. The impedance relative permeability (urz)
including imaginary part of complex permeability (ur")
reaches more than four times as high as that of Mn-Zn

winding turns.

* Winding turns can be 1/2 reduced to obtain same impedance.
* Reducing winding turns allow significant reduction of stray

capacitance, which result in having large impedance in
high frequency range.

2) Stable magnetic properties against temperature change.

(s}
g ferrite cores. Inductance and impedance of the common mode chokes
o The cores shows following benefits (Table 15, Figure 50, 51): are very stable against temperature change due to high
~ * The coils have four times higher impedance with same Curie temperature. (Figure 52, 53).
S
§ Table 15. Comparison of magnetic and physical properties between FINEMET® and Mn-Zn ferrite
% FT-3KM FT-3KL Mn-Zn ferrite
g Initial permeability , ur' 20C 17,000 17,000 5,300
= [100kHz] | 1007C 18,000 15,000 7,000
(&)
Impedance permeability , urz 20C 26,900 18,500 5,300
[100kHz] | 100C 27,100 16,000 7,000
) . . 20C 1.28 1.28 0.44
Saturation magnetic flux density, Bs* (T) -
100C 1.20 1.20 0.27
. . . 20C 0.62 0.06 0.10
Residual magnetic flux density, Br*  (T) =
100C 0.59 0.04 0.06
20C 2.5 0.6 8.0
ive fi , He*
Coercive force, Hc (A/m) 1000 27 0.6 49
Curie temperature, Tc (‘C) 570 570 150
Saturation magnetostriction, As [X107] ~ 0.0 ~ 0.0 1.1
Electrical resistivity, p (xQ-m) 1.2 1.2 1.0X108
Density, d (kg/m3) 7.3%X108 7.3%X108 4.85X10°
* DC magnetic properties at 800A/m
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Figure 50. uyz, x¢ and w, for FINEMET® FT-3KM Figure 51. uyz, ¢ and u” for Mn-Zn ferrite
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Figure 52. Temperature dependence of impedance permeability ( xrz)
for FINEMET® FT-3KM

Figure 53. Temperature dependence of impedance permeability ( urz)
for Mn-Zn ferrite

18 For safety and the proper usage, you are requested to approve our product specifications or to transact the approval sheet for product specifications before ordering.
This catalog and its contents are subject to change without notice.



Features for cores made of "FT-3KL"
The cores made of FT-3KL with high saturation-field property have the following advantages:

1) High saturation-field and low residual magnetic flux 2) High impedance over wide frequency range.

density in B-H curve These cores have excellent performance in noise
The cores have excellent DC superposed characteristics reduction in wide frequency range from conduction noise
due to its high permeability and high saturation-field to radiation noise. In particular, these cores show high
property in B-H curve (Figure 54, 55). performance in noise reduction at 1MHz-100MHz due to
The cores can suppress surge current with high volt-second higher impedance than other materials (Figure 57).
due to high maximum induction swing (ABm) resulting -
from low residual magnetic flux density (Figure 56). g
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Common Mode Choke Cores
For signal lines, DC and single-phase AC power lines

OFT-3KM K series

FT-3KM K series cores made of FT-3KM material are for common

mode chokes for signal lines, DC and single-phase AC power lines.

Table 16. Product code, part name and specifications

Finished dimensions (mm) Ae Lm |Weight| AL value ( xH/N?)
Product code P/N A B C D E F G | (mm® | (mm) | (g) | 10kHz | 100kHz
+0.7 | £0.7 | £0.5 | 0.7 | REF. | REF. | REF. | TYP. TYP. TYP. MIN. +30%
F1AH0538 FT-3KM K1208A 13.0 71 6.0 | 10.7 | 2.6 — 1.8 7.7 30.3 29| 18.2 5.8
F1AH0692 FT-3KM K1208C 13.5 | 125 6.8 | 155 | 3.0 — 1.5 13.3 31.7 45| 24.0 8.8
F1AH0654 FT-3KM K1812A 20.2 8.1 | 10.3 | 13.1 | 3.5 — 2.5 11.3 471 58| 147 5.3
F1AH0693 FT-3KM K1912C 211 | 133 | 10.0 | 183 | 3.5 — 2.5 24.4 48.9 13.0 | 282 10.6
F1AH0694 FT-3KM K2313D 252 | 151 | 11.5 | 20.7 | 4.0 — 2.8 43.9 57.3 23.0 | 416 15.3
F1AH0695 FT-3KM K2214B 242 | 106 | 12.0 | 16.2 | 4.0 — 2.8 222 56.5 13.0 | 222 8.1
F1AH0696 FT-3KM K2515D 272 | 156 | 130 | 21.2 | 35 — 2.8 46.3 62.8 26.0 | 416 15.3
F1AH0697 FT-3KM K2818E 30.4 | 18.0 | 158 | 24.0 | 3.5 1.5 3.0 55.5 72.3 37.0 | 434 15.9
F1AH0699 FT-3KM K3819D 404 | 155 | 16.8 | 235 | 4.0 2.0 4.0 87.9 89.5 68.0 | 55.5 20.4
F1AHO700 FT-3KM K3824G 406 | 23.0 | 214 | 31.0 | 4.0 2.0 4.0 105.0 97.4 87.0 | 61.0 24.4
F1AHO701 FT-3KM K5328E 56.4 | 19.0 | 246 | 29.0 | 5.5 2.0 5.0 127.5 1147 |155.0 | 62.5 25.0
- UL94 V-0 certified resin (130°C of heat resistance) is used for these core cases.
* No Ozone Layer Depleting Chemicals are used in these