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Application matrix

Application area

Magnetic function

Telecommunication

Electronic Data
Processing
(EDP)

Sound
and
Vision

Lighting

Current transformers

3C81, 3C90, 3ES5, 3E6, 3E27

3C81, 3C90, 3E5, 3E6, 3E27

3C81, 3C90, 3ES5, 3E6, 3E27

Toroids

Toroids

U, Toroids

Driver transformers

3C81, 3C90, 3C94, 3E27

3C81, 3C90, 3C94, 3E27

3C81, 3C90, 3C94, 3E27

3C81, 3C90, 3C94, 3E27, 3F4

Toroids, E, ER, EP, EFD,
RM/I, P/I

Toroids, E, ER, EP, EFD,
RM/I, P/l

Toroids, E, ER, EP, EFD,
RM/I, P/l

Toroids, E, ER, EP, EFD,
RM/I, P/I

EMI-suppression
on PCB

3B1, 351, 354, 4A15, 4B1,
482, 484, 4S7

3B1, 351, 354, 4A15, 4B1,
482, 484, 4S7

3B1, 351, 354, 4A15, 4B1,
482, 484, 4ST7

BDW, BDS, CMS, IIC, MLS, WBS,
WBC

BDW, BDS, CMS, IIC, MLS, WBS,
WBC

BDW, BDS, CMS, IIC, MLS, WBS,
WBC

EMI-suppression
in power lines

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 4S2

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 4S2

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 4S2

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 4S2

BC, BDW, BDS, IIC, WBS, WBC,
CMS, MHC, Toroids

BC, BDW, BDS, IIC, WBS, WBC,
CMS, MHC, Toroids

BC, BDW, BDS, IIC, WBS, WBC,
CMS, MHC, Toroids

BC, BDW, BDS, IIC, WBS, WBC,
CMS, MHC, Toroids

EMI-suppression
in mains filters

2P, 3C11, 3E25, 3E26, 3E27,
3E5, 3E6, 354, 4A11, 4A15,

2P, 3C11, 3E25, 3E26, 3E27,
3E5, 3E6, 354, 4A11, 4A15,

2P, 3C11, 3E25, 3E26, 3E27,
3E5, 3E6, 354, 4A11, 4A15,

2P, 3C11, 3E25, 3E26, 3E27,
3E5, 3E6, 354, 4A11, 4A15

Toroids (T, TC, TL, TN, TX),
U cores (U)

Toroids (T, TC, TL, TN, TX),
U cores (U)

Toroids (T, TC, TL, TN, TX),
U cores (U)

Toroids (T, TC, TL, TN, TX),
U cores (U)

EMI-suppression
on signal wires
and cables

4C65, 4B1, 381, 4A11, 4A15,
3C11, 3E25, 3E5, 3C90, 351,

4C65, 4B1, 3B1, 4A11, 4A15,
3C11, 3E25, 3E5, 3C90, 351,

4C65, 4B1, 3B1, 4A11, 4A15,
3C11, 3E25, 3E5, 3C90, 381,

354, 4S2 354, 482 354, 4S2
BD, MHC, TUB, BD, MHC, TUB, BD, MHC, TUB,
Cable shields, Cable shields, Cable shields,

Toraids (T, TC, TL, TN, TX)

Toroids (T, TC, TL, TN, TX)

Toroids (T, TC, TL, TN, TX)

EMI-absorbing powders
and surfaces

2810, 4810, 4S50, PFP10

2510, 4510, 4S50, PFP10

Tiles (PLT), Granules, Powders

Tiles (PLT), Granules, Powders

Filter inductors (signal)

3D3, 3H3

RM, P, PT

Inductive delay lines

3E27, 3ES5, 3E6, 3E7, 3E8

3E27, 3ES5, 3E6, 3E7, 3E8

3E27, 3ES5, 3E6, 3E7, 3E8

Toroids Toroids Toroids
3C15, 3C30, 3C34, 3C81 3C15, 3C30, 3C34, 3C81
Line output
transformers (LOT) UR UR
3R1 3R1 3R1
Magnetic regulators
Toroids Toroids Toroids

Power inductors

3C81, 3C90, 3F3, 3F4, 3C91,
3C30, 2P, 3C94, 3F35

3C81, 3C90, 3F3, 3F4, 3C91,
3C30, 2P, 3C94, 3F35

3C81, 3C90, 3F3, 3C91, 3C30, 2P

3C81, 3C90, 3F3, 3F4,
3C91, 3C30, 2P, 3C94, 3F35

Toroids, U, E, ETD,
Planar E, ER, PQ, RM/I, RM/ILP,
P/l, PT,PTS

Toroids, U, E, ETD,
Planar E, ER, PQ, RM/I, RM/ILP,
P/l, PT,PTS

Toroids, U, E, ETD,
Planar E, ER

Toroids, U, E, ETD,
Planar E, ER, PQ

Power transformers

3C81, 3C90, 3C91, 3F3, 3F4,
4F1, 3C94, 3C96, 3F35

3C81, 3C90, 3C91, 3F3, 3F4,
4F1, 3C94, 3C96, 3F35

3C81, 3C90, 3C91, 3F3, 3C94, 3C96

3C81, 3C90, 3C91, 3F3, 3F4,
4F1, 3C94, 3C96, 3F35

E, EC, EFD, ETD, ER, Planar E,
PQ, RM/I, RM/ILP, P/I, PT, PTS,
Toroids

E, EC, EFD, ETD, ER, Planar E,
PQ, RM/I, RM/ILP, P/I, PT, PTS,
Toroids

E, EC, EFD, ETD, ER, Planar E

E, EC, EFD, ETD, ER, Planar E

Proximity switches

3H1, 3D3, 3B7

PH

Tuning coils and
antennas

4E1, 4D2, 4C65, 4B1, 3B1, 3C90

ROD, TUB

4E1, 4D2, 4C65, 4B1, 3B1, 3C90

ROD, TUB

Wideband transformers

3E1, 3E4, 3ES5, 3E6, 3E7, 3E27,
3C11, 3E25, 3E55, 3E28

3E1, 3E4, 3ES5, 3E6, 3E7, 3E27,
3C11, 3E25, 3E55, 3E28

3E1, 3E4, 3ES, 3E6, 3E7, 3E27,
3C11, 3E25, 3E55, 3E28

RMI/I, P/I, E, ER, EFD, EP,
Toroids, MHB

RM/I, P/I, E, ER, EFD, EP,
Toroids

RM/I, P/I, E, ER, EFD, EP,
Toroids




Application matrix

Domestic Appliances

Automotive
Electronics

Measurement,
Control,
Scientific and Medical

Electric
Tools

EMC services
and Equipment

3C81, 3C90, 3ES5, 3E6, 3E27

3C81, 3C90, 3ES, 3E6, 3E27,
4C65

U, Toroids

U, Toroids

3C81, 3C90, 3C94, 3E27

3C81, 3C90, 3C94, 3E27

3C81, 3C90, 3C94, 3E27

3C81, 3C90, 3C94, 3E27

Toroids, E, ER, EP, EFD,
RM/I, P/l

Toroids, E, ER, EP, EFD,
RM/I, P/I

Toroids, E, ER, EP, EFD,
RM/I, P/I

Toroids, E, ER, EP, EFD,
RM/I, P/l

3B1, 351, 354, 4A15, 4B1,
482, 484, 4S7

3B1, 351, 354, 4A15, 4B1,
482,484, 4S7

BDW, BDS, CMS, IIC, MLS, WBS,
WBC

BDW, BDS, CMS, IIC, MLS, WBS,
WBC

3B1, 351, 354, 4A15, 4B1,
482,484, 4S7

BDW, BDS, CMS, IIC, MLS, WBS,
WBC

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 4S2

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 452

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 4S2

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 452

2P, 3B1, 3C90, 3S1, 3S3, 354,
4A15, 4B1, 4S2

BC, BDW, BDS, IIC, WBS, WBC,
CMS, ROD, TUB, MHC, Toroids

BC, BDW, BDS, IIC, WBS, WBC,
CMS, ROD, TUB, MHC, Toroids

BC, BDW, BDS, IIC, WBS, WBC,
CMS, ROD, MHC, Toroids

BC, BDW, BDS, IIC, WBS, WBC,
CMS, ROD, TUB, MHC, Toroids

BC, BDW, BDS, IIC, WBS, WBC,
CMS, Toroids

2P, 3C11, 3E25, 3E26, 3E27,
3ES, 3E6, 354, 4A11, 4A15,

Toroids (T, TC, TL, TN, TX),

2P, 3C11, 3E25, 3E26, 3E27,
3ES, 3E6, 354, 4A11, 4A15

2P, 3C11, 3E25, 3E26, 3E27,
3ES, 3E6, 354, 4A11, 4A15

2P, 3C11, 3E25, 3E26, 3E27,
3ES, 3E6, 354, 4A11, 4A15

Toroids (T, TC, TL, TN, TX),

Toroids (T, TC, TL, TN, TX),

Toroids (T, TC, TL, TN, TX),

U cores (U) U cores (U) U cores (U) U cores (U)
4C65, 4B1, 3B1, 4A11, 4A15, 4C65, 4B1, 3B1, 4A11, 4A15, 4C65, 4B1, 3B1, 4A11, 4A15,
3C11, 3E25, 3E5, 3C90, 351, 3C11, 3E25, 3E5, 3C90, 3S1, 3C11, 3E25, 3E5, 3C90, 3S1,
354, 4S2 354,452 354, 4S2
BD, MHC, TUB, BD, MHC, TUB, BD, MHC, TUB,
Cable shields, Cable shields, Cable shields,
Toroids (T, TC, TL, TN, TX) Toroids (T, TC, TL, TN, TX) Toroids (T, TC, TL, TN, TX)
2510, 4510, 3C90 2510, 4510, 4S50, PFP10 2510, 4510, 4S50, PFP10
Granules, Powders Tiles (PLT), Granules, Powders Tiles (PLT), Granules, Powders
3D3, 3H3
RM, P, PT
3E27, 3ES5, 3E6, 3E7, 3E8
Toroids
3C15, 3C30, 3C34, 3C81
UR
3R1
Toroids

3C81, 3C90, 3C91, 3C30, 2P

3C81, 3C90, 3F3, 3C91, 3C30,
2P, 3C94, 3F35

3C81, 3C90, 3F3, 3F4, 3C91,
3C30, 2P, 3C94, 3F35

Toroids, U, E, ETD,
Planar E, ER, PQ

Toroids, U, E, ETD,
Planar E, ER, PQ

Toroids, U, E, ETD,
Planar E, ER, PQ, RM/I, RM/ILP,
P/, PT, PTS

3C81, 3C90, 3C91, 3C94, 3C96, 3F3

3C81, 3C90, 3C91, 3F3, 3CY4,
3C96, 3F35

3C81, 3C90, 3C91, 3F3, 3F4,
4F1, 3C94, 3C96, 3F35

E, EC, EFD, ETD, ER, Planar E,
PQ

E, EC, EFD, ETD, ER, Planar E,
PQ, RM/I, RM/ILP, Toroids

E, EC, EFD, ETD, ER, Planar E,
PQ, RM/I, RM/ILP, P/I, PT, PTS,
Toroids

3D3

PH

4B1, 3B1, 3C90

4E1, 4D2, 4C65, 4B1, 3B1, 3C90

ROD, TUB

ROD, TUB

3E1, 3E4, 3E5, 3E6, 3E7, 3E27,
3C11, 3E25, 3E55, 3E28

3E1, 3E4, 3E5, 3E6, 3E7, 3E27,
3C11, 3E25, 3ES55, 3E28

RM/I, P/I, E, ER, EFD, EP,
Toroids

RM/I, P/I, E, ER, EFD, EP,
Toroids

3E1, 3E4, 3E5, 3E6, 3E7, 3E27,
3C11, 3E25, 3E55, 3E28

RM/, P/I, E, ER, EFD, EP,
Toroids




Materials and applications

| property | | test conditions | | power transformers and power inductors |
[ symbol || f(knz) | BorH [T(c)| unit || 3cis | 3cso [3caad| acs1| 3ceo |acotd| acea | acosd| ars | 34 | sFss | ar1 | sR1 |
W @20%) || <10 | <0amT | 25 1800 | 2100 | 2100 | 2700 | 2300 | 3000 | 2300 | 2000 | 2000 | 900 | 1400 | =80 | 800
B 10 | 250Am | 1200 | mT || 2350|2370 | 2370 | =330 | 2340 (2330 | 2340 | 2370 | 2330 | 2300 | 2330 | 2100 | =285
3000Am | 25 ~500 [ =500 | =500 | ~450 | =450 |~ 450 | =450 | =500 | =450 | =450 | =500 | =350 | =450
H, 10 25 | Am || =15 | =15 | =15 | =15 | =15 |=15 | =15 | =15 | =15 | =60 | =40 | =150 | =40
B, 10 25 | mT ||=200|=180 | ~180 | =110 | =170 |=110 | =170 | =170 | =150 | =150 | =200 | =200 | =340
25 | 200mT <140 | <80 <185| <80
100 | 100mT <165 | <80 | <60 <80 | =559 | <60 | <45 | <80
100 | 200mT =450 | <400 =450 |~ 3309 | <400 | <330
Py 200 | 100mT =170
400 50mT | 100 | kw/m® <170 | <140 | <150 <80
500 | 50mT <120
500 | 100mT ~ 800
1000 | 30mT <200
3000 | 10mT <320 <200
10000 | 5mT <200
T, °C || 2190 [ 2240 | 2240 | 2210 | 2220 [2220 | 2220 | 2240 | 2200 | 2220 | 2240 | 2260 | =230
N DC om || =1 | =2 | =5 | = =5 | =5 | =5 | =5 | =2 | =10 | =10 | =10°| =103
density kg/m® | | = 4800 | = 4800 | = 4800 | = 4800 | = 4800 |= 4800 | = 4800 | = 4800 | = 4750 | = 4700 | = 4750 | = 4600 = 4700
ff;;;e Mnzn | Mnzn | Mnzn | Mnzn | Mnzn [Mnzn | Mnzn | Mnzn | Mnzn | Mnzn | Mnzn | Nizn | Mnzn

Properties measured on sintered, unground ring cores of dimensions (125 x (115 x 10 mm, which are not subjected to external stresses.
1) preliminary specification

Iron Powder Materials

2 4t 60 °C

| property || test conditions | | output chokes EMI-suppression |
| symbol || f(khz) | BorH [T(°c)| unit || 2P40 | 2pso| 2pes | 2pso | 2pgo |
M (£10%) || <10 | <0AmT | 25 40 | 50 | 65 | 80 | 90
B 10 |251034m| 25 mT 900 | 1000 | 1150 | 1400 | 1600
H. 10 25 Alm 2000 | 1800 | 1500 | 1200 | 900
B, 10 25 mT 250 | 300 | 350 | 400 | 450
Tmax °C 140 | 140 | 140 | 140 | 140
material Fe Fe Fe Fe Fe

Properties measured on sintered, unground ring cores of dimensions
(025 x 15 x 10 mm, which are not subjected to external stresses.

Products generally comply with the material specification. However deviations may occur due
to shape, size and grinding operations etc. Specified product properties are given in the data
sheets or product drawings.



Power transformers/inductors

Power conversion is a major
application area for modern ferrites.
The introduction of Switched Mode
Power Supplies (SMPS) has
stimulated the development of a
number of new ferrites and core
shapes for power transformers,
ouput chokes and input filters.

Power transformers and inductors
generally operate under loss or
saturation limited conditions. This
requires special power ferrites with
high saturation levels and low
losses.

The power handling capability of a
transformer is determined by circuit
topology, frequency, core geometry
and ferrite material, available
winding area, and by other factors
which depend on the specific
application.

Each of the core types was
developed for a specific application,
therefore they all have advantages
and drawbacks. The choice of a
core type for a specific design
depends on the design
considerations and sometimes on
the personal preference of the
designer. The tables give
information about availability of
core/grade combinations and an
overview of core types as a function
of power throughput. This may be
useful to the designer for an initial
selection.

Ferrite choice

< 100 kHz 3C81, 3¢90,
3C91, 3C94, 3C96
<400 kHz 3C94, 3C96
200-1000 kHz 3F4, 3F35
1-3 MHz 3F4, 4F1
> 3MHz 4F1

Output chokes

Output chokes have to operate with
a DC load which causes a bias
magnetic field. In a closed ferrite
circuit this can easily lead to
saturation. Power ferrites such as
3C90 or 3F35 start saturating at
field strengths of about 50 A/m.
Permeability drops sharply and the
inductor looses its effectivity.

There are two remedies against this
effect:

¢ gapped ferrite cores

¢ amaterial with a low
permeability and high
saturation

The effect of an airgap in the circuit
is that a much higher field strength
is needed to saturate a core. For
each operating condition an
optimum airgap length can be
found. In a design, the maximum
output current (I) and the value of
inductance (L) necessary to smooth
the ripple current to the required
level must be known. The product
2L is a measure of the energy
which is stored in the core during
one half cycle.

Toroids made of compressed iron
powder have a rather low
permeability (max. 90) combined
with a very high saturation level
(up to 1500 mT). The permeability
is low because the isolating coating
on the iron particles acts as a so
called distributed airgap. Therefore,
2P toroids can operate under bias
fields of up to 2000 A/m.

Ferrite choice

< 500 kHz 2P.., 3C30,
3C90, 3C94
<1MHz 3C90, 3C94

3F35

Materials and applications

Magnetic regulators

Saturable inductors can be used to
regulate several independent
outputs of an SMPS by blocking
the secondary of the transformer
during variable lenghts of time. The
circuits required are both simple
and economic and can easily be
integrated. 3R1 ferrite material is a
good alternative to amorphous
metal, often used for these
applications.

In technical performance 3R1 is
comparable to amorphous metal, its
price level is much lower.

The squareness of the B-H loop
would be spoiled by any airgap in
the magnetic circuit, so a toroid or
[IC without partial gap is the
recommended shape.

Ferrite choice

3R1

Line output transformers

Line output transformers (LOT)
form a specific group of power
transformers. They are used in TV
sets and monitors to provide the
voltage for the deflection coil and
the high voltage for the picture
tube. Traditionally the operating
frequency is rather low (16 kHz) so
a high throughput power density
can only be achieved by means of
a high flux density in the core. The
high voltage output requires a
special, resin potted winding. A
large winding area is required and
normally all windings are on one of
the legs. A special U core type, with
one round and one rectangular leg
has become a standard for this
application.

Switching frequency has recently
increased to 32, 64 or 128 kHz for
applications such as HDTV and
special monitors.

For these applications, 3C30 and
3C34 with low losses up to 300 kHz
in combination with high saturation
levels are available.

Ferrite choice
16 kHz 3C30
32 kHz 3C30
64 kHz 3C30, 3C34
128 kHz 3C34



Materials and applications

conductivity

Property MnZn ferrite NiZn ferrite unit
Young's modulus (90 - 150) x 10% || (80 — 150) x 10° N/mm?
Compressive 200 - 600 200 — 700 N/mm?
strength

Tensile 20-65 30 - 60 N/mm?
strength

Vickers hardness 600 — 700 800 — 900 N/mm?
Coefficient of (10-12)x10® || (7-8)x10°® <
linear expansion

Specific heat 700 — 800 = 750 Jkgt K1
Thermal (35-5.0)x10%|| (35-5.0)x10%|| Jmmls? K?!

The above figures are the average values measured on a wide range of
commercially available MnZn and NiZn materials

Current transformers

A current transformer is used to
measure or detect a current without
making contact. A common
example is a ring core with a
winding around a current carrying
wire. The magnetic field around the
wire creates a flux in the ring core
which leads to an output voltage
directly proportional to the current in
the winding.

In effect the wire acts as a
one-turn primary for the current
transformer. This principle is

often used to measure currents in
power converters, or to detect
current in an earth-leak safety
switch.

A split toroid or two U-core halves
are used in applications such as
oscilloscope measuring probes.
The sensitivity of this type of
transformer if largely controlled by
the material permeability. So,
depending on the current range, a
high permeability grade is chosen.
For AC the highest occuring
frequency determines the choice of
the material.

Ferrite choice

requencyramge || |

< 100 kHz 3E5, 3E6, 3E7

< 500 kHz 3E27
<1MHz 3B7, 3C81,3C90, 3F35
<10 MHz 4C65

Core shapes

Ring cores U cores

Driver transformers

In many electronic circuits, small
tansformers are used to drive or
trigger transistors, thyristors of
MOSFETS. It is a convenient way
to provide galvanic isolation and
synchronisation or reversal of drive
pulses.

Sometimes these transformers
operate under low- signal
conditions but in most cases they
have to operate at high flux density.
MOSFET gates have high
capacitances and therefore require
high currents to switch fast.

The choice of ferrite depends on
these drive conditions and
operating frequency. For low power
the high permeability grades are
suitable, more severe conditions
require power materials.

Ferrite choice
low - level drive 3H3, 3B7, 3E1,
3E27

high - level drive 3C81, 3C90, 3F35



Materials and applications

| property | | test conditions | | filter inductors | | wideband transformers
| symbol || f(nz) [BorH | Tec) | wnit || sps | sws | 387 || ser | 3ea | se27 | se2s | aEs | sess | seed [ser? | sesd
W (#20%)|| <10 |<0.amT| 25 750 | 2000 | 2300 || 3800 | 4700 | 6000 | 4000 | 10000 | 10000 | 12000 |15000 | 18000
10 <10 | <10 |<10 | <10
30 <16 <25 | <30 | <30 |[<30 |<30
100 <25 <5 <20 <20 <15 <5 <75
tan &/ 300 <10 <150 | <150
500 =25
1000 |<0amT| 25 | (x10%) || <30 =120
3000
10000
10 <12 | <1 <1 | <02 | <1 | <1 <1
Ne 153mT| 25 | 10°T1
100 <18 | <06
51t0 25 07403
ag <10 [<0.1mT|25t055| 10°%K? 0.7+0.3
251070 15+1(0.7+03| 0+06
b, 0 | ol 5 x10%) <12 | <3 | <35]|| <5 <5
100
250A/m | 100 =260 | =250 | =300 || =200 | =210 | =250 | =260 | =210 |=200?) | =210 [=210 |=150
° . 3000AIm| 25 " =400 | =400 | =450 || =400 | =400 | =400 | =400 | =380 | =380 | =380 |=380 |=380
He 10 25 Am =75 | =15 | =15 =12 | =10 | =5 =5 =5 | =5 | =4 | =4 =4
B, 10 25 mT =150 | =70 | =150 || =100 | =100 | =100 | =100 | =80 | =150 | =100 |=100 |=100
T, 25 °C 2200 | 2160 | 2170 || 2125 | 2125 | =150 | =145 | 2125 | 2100 | =130 =130 |=100
0 DC Qm =2 =2 =1 =1 | =1 =05 | =1 | =05 | =01 | =01 |=01 |[=01
density kgim® | | =4700 | =4700| =4800 || = 4800 |=4800 | =4800 | =4800 | =4900 | =5000 | =4900 |=4900 |= 5000
ff;;tee Mnzn | Mnzn | Mnzn || Mnzn | Mnzn | Mnzn | Mnzn | Mnzn | Mnzn | Mnzn [Mnzn | Mnzn

Properties measured on sintered, unground ring cores of dimensions 025 x [J15 x 10 mm which are not subjected to external stresses.
1) Measured on sintered, unground ring cores of dimensions 114 x 19 x 5 mm which are not subjected to external stresses.

2 at 80°C

Products generally comply with the material specification. However deviations may occur due to shape, size and grinding operations etc.

Specified product properties are given in the data sheets or product drawings.




Bobbins & Accessories

Pin Through-Hole

Surface-Mount Device

Core Type Specials
(PTH) (SMD)
Sizes: E13, 16, 20, Sizes: E5.3, 6.3, Sizes: E16, 20
30, 32, 42, 55, 65 8.8,13,16
. e - ‘ High insulation
E (EF) s Clips and Clasps ﬂ-ﬁ Multi-section, two pieces male/
available for most = aps and Clips female bobbins
“ ilable f -wh"':ﬁl C d Cli female bobbi
products available
Sizes: EFD15, 20, Sizes: EFD10, 12,
& i 25,30 * a 15,20
EFD . '# 15 anq 20 Ll-pin, _‘_ One piece pick and
5 low build height " place metal Covers/
¥ h Clamps, C-pin design
Sizes: ETD29, 34, Sizes: ETD34
39, 44, 49, 54,59
rﬁ“ Two pieces
ETD Lﬁ Complete range male/female high
'?Il Fy in-moulded pins. insulation factor
- Clips available in-moulded pins
o Sizes: EP6, 7, 10, 13, Sizes: EP7, 10, 13
" 17,20
EP "\ ‘ = L Single Clips,
All phenolic parts, . C-pins phenolic
both single Clips H ﬁ\ version
and Clasps/ Springs
available
‘ ER9.5, 11, 145
' Gullwing pin type
ER .% in high performance
- thermoplastic.
"’&.‘ Clamps available
Sizes: RM4, 5,6, 7, e 5 Sizes: RM4, 5, 6 Sizes: RM4, 5, 6, 8,
: 8,10, 12, 14 # A 10,14
RM i i % ‘% Both phenolic and & 'ﬁ
J Clips available, thermoplastic [ . In-moulded L-pin
e both in-moulded ¥ types, multi- . version for easy
and post-inserted | il section, low profile winding
pin versions Clips available
Sizes: P11, 14, 18, Sizes: PQ20, 26,
22,26, 30, 36, 42 32,35
P+PQ :r"“" Multi-section, F A s
i complete range of . ]
Bobbins, Tag-plates, %' L-pin post-inserted
Springs, Containers. versions in high
High stability performance thermo-
assembled product. plastic material
; Sizes: T9
Special f | Cover and Tagplate, Custom Designs
C-pin version for all core types
Products - p typ
Sizes: E16, 20 Sizes: FRM 9,10,12,15 " Sizes: E14, 18, 22
Special |
| e L . i L
Products qii'l | i High insulating and C-pin version in high Range of Clamps

W .#

coupling factor.
Robust design in
phenolic material.

performance thermo-
plastic material.

available
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Integrated Inductive Components (11C)
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IICs without partial airgap

AL (nH) AL (nH) AL (nH) 1Zlyp (Q) E.T (V. us)
11C10-14/4 atB 01mT, | atB 01mT, | atB 01mT, | at100MHz If_|=_ égg ':\'l"l
Core type IICL0P-14/4 2 Ol f 10kHz, | f 500kHz | f IMHz | forttm, | =TS AW
T=25°C T=25°C T=25°C T=25°C T=100°C
[IC10-14/4-3E6 6000 £ 30%
core factor
= IAmmY) 247
[1C10-14/4-3F4 - - 450 £ 25%
eff. volume
v, (mm?) 338 1C10-14/4-3F35 : 700 + 25%
g | eff. length 1IC10-14/4-3R1 : ; : ; >33
g |l (mm) 289
D
2 IIC10-14/4-354 . . . ~35
§ eff. area 117
Z | A (Mm% : ) o
3 € IICs with partial airgap
© L (uH) L (uH) L (uH) L (uH) L (uH) L (uH)
min. area for 10turns | for 10turns | for 10turns | for 10turns | for 10turns | for 10 turns
A (mmd) 117 type number no bias no bias no bias with bias with bias with bias
min current current current current 1A current 1A current 1A
f=100 kHz, | f=500kHz, f=1MHz, | f=100kHz, f =500 kHz, f=1MHz,
T=25°C T=25°C T=25°C T=25°C T=25°C T=25°C
mass of ~185
core set (g) IC10P-14/4-3C30 92 + 25% . - >5
A 144 £0.2
1IC10P-14/4-3F4 - - 45 + 25% - - >5
B 4+0.08
E C 7.2+0.15 1IC10P-14/4-3F35 - 70 £ 25% - - >5
2
2 | D 10.45 max
2
5 | E 4.38 max IIC 10P - 14/4 - 3E6
core type 4—‘ L
F 27 * 02 number of leads core material
G 1 0 partial airgap
H 0.6 max
| 0.3




Planar E cores
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FE A
b
-
E core (E) plate (PLT)
) dimensions (mm) | | effective core parameters

Planar magnetics offer an
attractivg alternative to Corer core eff. off. eff. min. mass
conventional core shapes when a e wiE factor | |volume|| length || area area || of core
low profile of magnetic devices is A B C D E F _

' ’ - ZIA Ve le A, Am"é half
required. Basically this is a (mm'l) (mm3) (mm) (mmz (mm?) )
construction method of inductive
components WhOS? windi.ngs.are E14/3.5/5 14 35 5 ) 11 3 ~
fabricated using pnnteq circuit (E-E combination) 203l 01!l 201!l 201 llx025!|+005 143 300 20.7 14.5 145 =0.6
tracks or copper stampings
separated by insulating sheets or PLT14/5/1.5 14 5 15
constructed from multitayer circuit | | (E-PLT combination) +03|l+01]l+0.05 ) ) ) 116 240 16.7 145 145 =05
boards. These windings are
placed in low profile ferrite EE- or | | E18/4/10 18 4 10 2 14 4 _
E-PLT combinations. Planar (E-E combination) +035([ +0.1 || 02| 01 || £03|[+01 || 0616 || 960 || 243 1) 395 |} 395 || =24
devices can be constructed as B " 10 >
§tand alonelcomponerlns or o _ _ _ 0514 800 20.3 395 395 =17
‘integrated into a multilayer (E-PLT combination) +0.35|| £0.2 | [+ 0.05
mother board with slots for the
ferrite E-core E22/6/16 21.8 5.7 15.8 3.2 16.8 5 0.414 2550 35 265 785 ~65

(E-E combination) +04 || £01|[£03|[+01||%04 (]| =01 ' ' ' ' e
Principgl advantages of planar PLT22/16/2.5 218 15.8 25
magnetics are: (E-PLT combination) +04 11 03 |]+005 0.332 2040 26.1 78.5 78.5 =4
+ Low profile construction E32/6/20 SL75 || 635 |12032 | 318 || 249 || 635 || 1 | 129 129 13
¢ Lowleakage inductance (E-E combination) +064||+013||+0.41|[2013[| min [|+013]| * '
+ Excellent repeatability of
parasitic properties PLT32/20/3 31.75(|20.32 || 3.18
¢ Ease of cantrlction and (E-PLT combination) | |+064|[+041|+013|| ~ Tl || 0278 || 4860 || 359 () 129 ) 129 10
assembly
¢ Cost effect?ve“ E38/8/25 38.1 8.26 254 || 445 |]30.23 || 7.62 0972 10200 526 194 194 ~25
¢ Greater reliabilty (E-E combination) +£0.76||+0.13| |+ 0.51|[£0.13|| min [|x0.15|| : ~
¢ Excellent thermal
characteristics, easy to 1 254 81
heatsink. PLT38/25/4 A 38 > 38 - - - 0.226 8460 437 194 194 =18
(E-PLT combination) +0.76] |+ 0.51(|+£0.13
The Philips range of planar & E43/10/28 432 || 95 || 279 || 54 || 347 || 81
’ ’ ’ ’ ' ) 0.276 13900 61.7 225 225 =35
cores are all made from press (E-E combination) +09 |[£013|| 06 ||£0.13]| min || z02
tooling. This gives the advantage
of radiused corners and edges. It PLT43/28/4 43.2 279 4.1
also means that clamp recesses | | (E-PLT combination) 09|06 ||+013| ~ ) ) 0226 1| 11500 1| 508 1 225 2 =2
can be incorporated.
E58/11/38 o 58.4 10.5 38.1 6.5 59 8.1 0.268 24600 812 305 305 ~62
(E-E combination) +12||£013|| £0.8|[+x0.13|| min || £0.2
PLT58/38/4 584 |1 38111 41 ] . || 0224 || 20800 || 683 || 305 || 305 || =44
(E-PLT combination) +12(|+£08[|+£0.13
E64/10/50 o 63.8 10.2 50.3 51 53.6 10.2 0.156 40700 79.7 511 511 =100
(E-E combination) +13||£013|| £1 |[+£013||+£11(]|+0.2
PLT64/50/5 A 638 %03 508 - - - 0.136 35500 69. 511 511 =78
(E-PLT combination) +13|| £1 |[+0.13




Planar E cores

Core type E14/3.5/5 E18/4/10 E22/6/16 E32/6/20 E38/8/25 E43/10/28 E58/11/38 E64/10/50
Matching plates PLT14/5/1.5 PLT18/10/2 PLT22/16/2.5 PLT32/20/3 PLT38/25/4 PLT43/28/4 PLT58/38/4 PLT64/50/5
3C90 A160 - E E160-E E250-E E250-E E315-E E630-E
A160 - P A160 - P A250- P A250 - P A315-P A630 - P
A100- E A250 - E E250-E E315-E E315-E E400 - E E1000 - E
A100-P A250 - P A250 - P A315-P A315-P A400 - P A1000 - P
AB3 - E A160 - E A315-E A315-E E400 - E E400 - E E630-E A1600 - E
A63 - P A160 - P A315-P A315-P A400 - P A400 - P A630 - P A1600 - P
A100 - E A250 - E A400 - E A400 - E AB30 - E AB30 - E A1000 - E A2500 - E
A100- P A250 - P A400 - P A400 - P A630- P A630 - P A1000 - P A2500 - P
A160 - E A315-E AB30 - E AB30 - E A1000 - E A1000 - E A1600 - E A3150 - E
- A160 - P A315-P AB30 - P AB30 - P A1000 - P A1000 - P A1600 - P A3150 - P
s 1280/ 1500 3200/ 3680 5150/ 6150 6425 / 7350 7940/ 9290 8030 /9250 8480 /9970 14640/16540
= | 3C% A160 - E E160-E
o A160 - P A160 - P
8 Al100-E A250 - E E250 - E
L A100 - P A250 - P A250 - P
‘é’ AB3 - E Al60 - E A315-E A315-E
% AB3 - P A160 - P A315-P A315-P
= A100 - E A250 - E A400 - E A400 - E
= A100 - P A250 - P A400 - P A400 - P
= A160 - E A315-E AB30 - E AB30 - E
s A160 - P A315-P A630 - P AB30 - P
':‘Zs 1280/ 1500 3200/ 3680 5150/ 6150 6425 / 7350
S [ 3C9% & | | 1200/1350 2900 / 3250 4600 / 5450 6425 / 7350
S | 3F3 A160 - E E160 - E E250-E E250 - E E315-E E630-E
= A160 - P A160 - P A250 - P A250 - P A315-P AB30 - P
§ A100- E A250 - E E250 - E E315-E E315-E E400 - E E1000 - E
5 A100- P A250 - P A250 - P A315-P A315-P A400 - P A1000 - P
N AB3 - E Al60 - E A315-E A315-E E400 - E E400-E E630 - E A1600 - E
§ A63 - P A160 - P A315 - P A315 - P A400 - P A400 - P AB30 - P A1600 - P
= A100 - E A250 - E A400 - E A400 - E AB30 - E AB30 - E A1000 - E A2500 - E
:5 A100-P A250 - P A400- P A400- P A630 - P A630 - P A1000 - P A2500 - P
S A160 - E A315-E AB30 - E AB30 - E A1000 - E A1000 - E A1600 - E A3150 - E
A160- P A315-P A630 - P A630 - P A1000 - P A1000 - P A1600 - P A3150 - P
1100/ 1300 2700/ 3100 4300/ 5000 5900/ 6780 7250 / 8500 7310/ 8700 7710/9070 13300/15050
3F35 @ | | 900/1050 2200 / 2500 3500/ 4100
K1 cies | A160 - E E160 - E E250-E E250-E E315-E E630-E
A160 - P A160 - P A250 - P A250 - P A315-P A630 - P
A100 - E A250 - E E250-E E315-E E315-E E400 - E E1000 - E
A100-P A250 - P A250 - P A315-P A315-P A400 - P A1000- P
AB3 - E Al60 - E A315-E A315-E E400 - E E400 - E E630-E A1600 - E
A63 - P A160 - P A315-P A315-P A400- P A400- P A630 - P A1600 - P
A100 - E A250 - E A400 - E A400 - E AB30 - E AB30 - E A1000 - E A2500 - E
A100- P A250 - P A400 - P A400 - P A630- P A630 - P A1000 - P A2500 - P
A160 - E A315-E AB30 - E AB30 - E A1000 - E A1000 - E A1600 - E A3150 - E
A160 - P A315-P AB30 - P AB30 - P A1000 - P A1000 - P A1600 - P A3150 - P
650/780 1550/ 1800 2400/ 2900 3200/ 3700 3880 /4600 3870/ 4660 4030/ 4780 6960 / 7920
= g 3E6 5600/6400 13500/15500 22000/26000
==
E160-E — 1 gapped core half with symmetrical gap (E). A, = 160 nH measured in combination with an Equal-gapped E core half.
A25-E ——1— gapped core half with asymmetrical gap (A). A_ = 25 nH in combination with an ungapped E core half.
A25-P ——— gapped core half with asymmetrical gap (A). A_ = 25 nH in combination with a plate.
1100/1300 —— ungapped core half. A_ = 1100/1300 nH measured in combination with an ungapped half / plate.
E 3006 - 3C90 - E 250 - E PLT18/10/2-3C90 A, value (nH) measured at B < 0.1 mT, f < 10 kHz, T = 25°C
core type <+« V . core type Pe
oo (plate) +40%

E-combine with E core
P-combine with plate

core size
core material
gap type

A-asymmetrical gap to A value
E-symmetrical gap to A, value

A_value (nH)

plate size

material

A, tolerance: | +3%

| +50

| +8%

| +10%

| 125%||

- 30%




Planar E cores with recess
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E core with recess (E/R) plate with slot (PLT/S)
For those customers not in favor of E14/3.5/5/R PLT14/5/1.5/S E18/4/10/R PLT18/10/2/S E22/6/16/R PLT22/16/2.5/S
glueing we developed a new range Core type (EPLT (EPLT (E-PLT
v E g i i combination) combination) combination)
plates and metal clamps. These
cores can easily be mounted
together with the PCB winding core factolr
without the use of any glue. The E 2 |/A(mm™) 115 0.498 0.324
cores have recesses (E/R) to
prevent the clamp from slipping off. eff. volume
Thg plates. have slots (PLT/S) to g Ve (mm3) 230 830 2100
limit any sideways movement GE)
during vibrations or shocks. g
This clamping method is only 3 eff. length 16.4 203 26.1
available for E-PLT-combinations, S le (mm) ' ' '
not for EE-combinations. It is g
particularly suitable for the cores in S | eff. area
high permeability materials like © A (mmz) 142 408 804
3E6. Any glue on the mating faces
would potentially degradel the high .
: min. area
A value of these core assemblies. A (mmz) 10.9 35.9 72.6
Planar cores in high p material Ty
3E6 are recommended for use in
common mode input filters or in mass of
wideband transformers. core half (g) =06 =05 =24 =17 =65 =4
Summary: A 14+03 14403 18+0.35 18+0.35 218+ 0.4 21.8+ 0.4
4 no glue necessary
¢ plate with slot to prevent £ |B 35+01 5+£0.1 4+£0.1 10+0.2 57x0.1 158+0.3
sideways movement £
+ no A, reduction of high g C 5+0.1 1.8+0.05 10£0.2 2.4 +0.05 158+0.3 29+0.05
permeabilty cores due to g |o 2401 15+01 2401 2401 32£0.1 25+01
glue on the mating faces £
®|E 11+£0.25 14+0.3 16804
F 3+0.05 4+0.1 5+01
G 2.8+0.15 3.3+0.15 47+x0.15
H 25+0.2 25+0.2 28+02
]
o
[=2)
=
=
=3
o
=




Planar E cores with recess

E14/3.5/5/R-3F3-A100-P

J x
version:
core type P-combine with

plate
core size

recess A_value (nH)

material
gap type
A-asymmetrical gap
to A value

PLT14/5/1.5/S-3F3

core type J L} material

core size slot

E/R = E core with recess
PLT/S = Plate with slot

CLM - E14/PLT14

corresponding plate
(only main dim.)

corresponding E core
(only main dim.)

accessory type

A, value (nH) measured at B<0.1 mT, f< 10 kHz, T = 25°C

A, tolerance: | +3% || +5% || +8% || :25%” tggzﬂ

— gapped core half with asymmetrical gap (A), A, = 63 nH measured in combination with a plate.

Core type E14/3.5/5/R E18/4/10/R E22/6/16/R
Matching plates PLT14/5/1.5/S PLT18/10/2/S PLT22/16/2.5/S
3C90 AB3-P A100-P A160-P
A100-P A160-P A250-P
A160-P A250-P A315-P
1500 A315-P A400-P
3680 AB30-P
6150
s | scupy AB3-P A100-P A160-P
=
= AL00-P A160-P A250-P
£ A160-P A250-P A315-P
E 1500 A315-P A400-P
5 3680 A630-P
5
S 6150
3 | 3Co6 D 1350 3250 5450
R A63-P A100-P A160-P
Ll
> A100-P A160-P A250-P
< A160-P A250-P A315-P
(5]
S 1300 A315-P A400-P
3100 A630-P
5000
3F35 @ 1050 2500 4100
34 AB3-P A100-P A160-P
AL00-P A160-P A250-P
AL60-P A250-P A315-P
780 A315-P A400-P
1800 A630-P
2900
g o | 3E6 6400 15500 26000
5
(“;) ©
w s
> =
— =
<< °©
ITE
o £
BE
33
S .E
AB3-P
1280

— ungapped core half, A, = 1280 nH measured in combination with a plate.




E cores
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The shape of E cores is derived from
the classical iron sheet lamination Core type E5.3/2.712 E6.3/2.9/2 E8.8/4.1/2 E13/6/3 E13/6/6 E13/7/4 E16/8/5
cores. For the original E range in fact (old core description) (814E250) (EF12.6) (EF16)
the dimensions of the existing
lamination range were taken so that fact
. . ) core factor
already commercially available coil 1
formers and mounting hardware could Z I/A(mm"~) 4.0 367 3.13 214 137 2.39 187
be used. The former EF range has _—
- : elf. volume
been optlmlzgd for the use.of ferrite as v (mm3) 333 406 78 281 559 369 750
a core material. Cross sections were (%) e
rearranged resulting in a homogenious %
i ity i £ | eff. length
magnetic flux densny.m Fhe core .and < | g 125 12.2 15.6 278 277 29.7 376
more space for the windings. Main use S |le (mm)
is as power transformer or choke in g .
i erl. area
SMPS. E cores have a simple shape g N (mmz) 266 33 50 101 202 124 20.1
and can therefore be produced more = e
economically than more complicated §
cores @ | min.area
' 2 2.63 2.6 3.6 10.1 20.2 12.2 19.3
Amin (mm )
A drawback is the rectangular cross-
section of the centre pole which makes maSShOI;f =0.08 =0.12 =0.25 =07 =14 =09 =20
it more difficult to wind, especially with core half (g)
heauy wires. Also th structure ofthe A 525+01 || 63-025 || 9404 ||127+025]|127+0.25 | [126+05/-04| [16+07/-05
core is rather open resulting in stray .
flux sometines causing interference E B 2.65%0.05 29-0.1 41-02 57+0.13 57+0.13 6.5-0.2 82-03
problems. 2 |C 20-01 || 20-01 20-02 ||318+013 || 64+013 || 37-03 || 47-04
Summary: '§ D 1.9+0.15 185+0.1 2.03+0.32 41013 41+0.13 45+0.3 57+04
¢ simple, economic shape _E E 3.8+0.2 36+02 52+0.13 95+0.25 95025 8.9+0.6 11.3+0.6
4 square cross-section, not ©
g ol F 14-01 14-01 19+0.12 3.2+0.13 32+0.13 3.7-03 47-03
+ large effective ferrite area CP 1S
¢ low magnetic self shielding CPH 1S-6P 1S-6P
CPHS 1S-4P 1S - 4P
é 1S - 6P 1S - 6P
S 2S-4pP 2S-4P
S 2S - 6P 2S - 6P
o
CPV
CSH 15-9P
CSHS 1S-10P
CLM n
2
=2 | CLA
5]
S| cu m
SPR
cov | | |




E cores

E 25/13/7 -3C90 - A 250 CSHS-E13/4-1S-10P-T CLM E25/13(7
core type coil former J iecial version
(bobbin)
A_ value (nH)
) or gap size (um) number &
core size plastic associated | type of pins
material type: coretype | D-dual hardware type associated
gap type P- thermoplastic termination CLM - clamp core type
core material 4—— A-asymmetrical gap to A value S- thermoset F-flat CLA - clasp
E- symmetrical gap to A, value L-long SPR - spring
& mechaical g2p mounting orientation: v . CLI - cli
H- horizontal '% number of sections
V- vertical
Cl-coaxial, inner part v
CO-coaxial, outer part mounting type: S- surface mount
Core type E19/8/5 E19/8/9 E20/10/5 E20/10/6 E22/16/10 E25/10/6 E25/13/7 E25/13/11 E30/15/7
(old core description) (813E187) (813E343) (EF20) (812E250) (EF25)
core factor
> I/A(mm'l) 177 0.960 1.37 1.45 0.695 1.24 111 0.733 112
eff. volume

o Ve (mm3) 900 1650 1340 1490 5143 1930 2990 4500 4000

(<)

@

E | eff. length

g l, (mm) 39.9 39.9 42.8 46.0 59.8 49.0 58.5 57.5 67.0

D

S eff. area

o Ae (mmz) 22.6 413 31.2 32.0 86 39.5 52.0 78.4 60.0

:

5 min'areaz 22.1 411 252 32.0 80 37.0 52.0 78.4 49.0
Amin (mm ) ' ' ' ' ' ' ' '
mass of
core half (g) =23 =4 =4 =37 =14 =48 =8 =11 =11
A 19.1+04 19.05+0.38 20.7-1.1 20+0.8/-0.6 22+05 25406 25+08-0.7 || 25+0.8-0.7 308-14

E B 81+0.13 8.05+0.13 10+0.2 102-04 1575+05 9.65+0.2 12.8-0.5 12.8-05 1502

;U: @ 47+0.13 8.71+0.13 53-04 59-05 10+ 0.25 6.35+0.25 75-05 11-05 73-05

o

Z’ D 57+0.13 5.69+0.13 6.3+04 7+04 9.75+0.25 6.4 min 8.7+05 8.7+05 9.7+05

()

£ E 143+0.3 1433+0.3 12.8+0.8 141+0.8 13 min 18.8 min 175+1.0 175+1.0 195+1.0

=]

F 47+0.13 475+0.13 52-04 59-04 8+0.25 6.35+0.25 75+05 75+05 72-05
CP 1S 1S 1S 1S 1S
CPH 1S-8PD 1S-8P 1S-8P 1S - 10P 1S - 10P

CPCI 1S-5P

o

(<5}

£ CPCO 1S-5P

£ | CPHS

3 | cpv 1S - 6P 1S - 6P
CSH 1S-8P 1S - 10P
CLM |

(=)
S o | CLA = =
£%
o < | CLI |
IS
SPR | ]




E cores
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Core type E31/13/9 E32/16/9 E34/14/9 E36/21/12 E41/17/12 E42/21/15 E42/21/20 E42/33/20
(old core description) (EF32) (E375) (E21)
core factor
z IlA(mm'l) 0.740 0.894 0.850 0.762 0.517 0.548 0.417 0.614
eff. volume
o | Ve (mm3) 5150 6180 5590 12160 11500 17300 22700 34200
o
% eff. length
g I, (mm) 61.9 74 69.3 96 77.0 97.0 97.0 145
D
g | eff.area
2 | A (mmz) 83.2 83 80.7 126 149 178 233 236
8
B | min areaz 83.2 83 80.7 121 142 175 233 234
Amin (mm ) ' '
mass of
core half (g) =13 =16 =14 =31 =30 =44 =56 =82
A 309+05 32+0.9/-0.7 343+0.6 36+0.7 40.6 + 0.65 43-17 43-17 42+1/-07
g B 134+0.15 16.4-0.4 1414015 21.75-04 16.6 £0.2 21+0.2 21+0.2 328-04
E C 9.4+0.3 95-0.7 9.3+0.25 12-0.6 124403 15.2-0.6 20-0.8 20-0.8
o
Z’ D 8.6 min 11.2+0.6 9.8+0.13 15.75 + 0.6 10.4 min 14.8+0.6 14.8 +0.6 26+1
(]
-_E E 21.9min 227+12 25.5min 245+1.2 28.6 min 295+ 1.4 295+1.4 295+14
F 9.4+0.25 95-0.6 9.3+0.2 10.2-05 12.45+0.25 12.2-05 12.2-05 122-05
CP 1S 1S 1S 1S
CPH 1S - 12P 1S - 12PD 1S-12PD 1S-10PD-A 1S-12PD
é 1S-10P
£ | CPHS
S
© | CPV
CSH
CLM
(=]
= o | CLA |
==
g S| cu
SPR |




E cores

E 25/13/7 -3C94 - A 250 CSHS-E13/4-1S-10P-T CLM E25/13/7
core type \_> A value (nH) coil former special version
or gap size (Hm) (bobbin)
core size number &
plastic associated | type of pins hardware type associated
material type: core type D - dual CLM - clamp core type
P- thermoplastic termination CLA - clasp
gap type S- thermoset F-flat SPR - spring
core material 4———  A- asymmetrical gap to A, value L -long CLI - clip
E- symmetrical gap to A value
G- mechanical gap
mounting 4— v
orientation: number of sections
H- horizontal v
V- vertical mounting type: S- surface mount
Core type E47/20/16 E50/27/15 E55/28/21 E55/28/25 E56/24/19 E65/32/27 E71/33/32 E80/38/20
(old core description) (E75)
core factor
2z I/A(mm'l) 0.380 0.530 0.350 0.239 0.320 0.274 0.218 0.470
eff. volume
Ve (mms) 20800 26900 44000 52000 36000 79000 102000 72300
g
£ | eff. length
S 88.9 120 124 123 107 147 149 184
g |l (mm)
©
S | eff. area
2 A (mmz) 234 225 353 420 337 540 683 392
E
I i 226 213 345 411 337 530 676 392
2
Amin (mm )
mass of
T =53 ~ 68 =~ 108 ~130 =90 =205 ~ 260 ~ 180
A 46.9+0.8 501 56.2-2.1 56.2-2.1 56.1+1 65.0+1.5/-1.2 7051 80+ 16
€ | B 19.6+0.2 2712+02 275+03 2715+03 23.6+0.25 32.8-0.6 332-05 381+03
=
o | C 15.6 +0.25 146+ 04 21.0-0.8 25-08 18.8+0.25 274-08 32-08 19.8+0.4
o
'% D 12.1 min 18.6 £0.13 185+0.8 185+0.8 146 +0.13 222+08 21.9+0.7 28203
-§ E 32.4+0.65 34.1min 375+15 375+15 38.1min 442+18 48+15 59.1 min
F 15.6 +0.25 146+ 0.4 17.2-05 17.2-05 18.8+0.25 20-0.7 22-07 19.8+0.4
CP 1S 1S-A 1S 1S
1S
CPH 1S-12PD 1S - 14P 1S - 12PD
&
=
2 | CPHS
8
CPV
CSH
CLM
=2}
S| CLA [ [
Ss
2| CLl
SPR | |




E cores
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Core type E5.3/2.7/2 E6.3/2.9/2 E8.8/4.1/2 E13/6/3 E13/6/6 E13/7/4 E16/8/5 E19/8/5 E19/8/9
(old core description) (814E250) (EF12.6) (EF16) (813E187) (813E343)
3C81 A63 E63 E63
A100 E100 E100
A160 A160 A160
A250 A250 A250
A315 A315 A315
1950 1500 2740
w
=
§=]
<
2
=3
(o8
©
o}
2 | 3c A63 A63 A63 A63 E63 E63
o
E A100 A100 A100 A100 E100 E100
<
o A160 A160 A160 A160 A160 A160
()
= A250 A250 A250 A250 A250 A250
o
“é A315 A315 A315 A315 A315 A315
g 730 1470 800 1100 1170 2150
b7
o
o
S
o
E
[}
=)
[<F]
(=2}
S
m 3C94 300 EY 400 Y 530 D 1470 800 1100 1170 2150
3 3C96 275 D 380 D 480 I 1250 G| | 700 D 980 I 995 | | 1830 I
% 3F3 265 360 460 @ A63 A63 A63 E63 E63
g A100 A100 A100 E100 E100
o
A160 A160 A160 A160 A160
A250 A250 A250 A250 A250
A315 A315 A315 A315 A315
1250 700 980 995 1830
 des | =3  des |
3F35 225D || 300 AD|| 380 D 1000 B || 560D || 760D || 810 D | | 1490 WD
3F4 165 BB || 225 BB || 280 D
3C11
! 700 €D 1200 1800
> | 325 2600 €D || 1500 €D || 2200 €MD || 2300 €D | | 4250 €MD
<<
T 3E26
E‘ 3E27 1300 2600 1500 2200 2300 4250
= | 365 1400 1700
3E6 1600 2100 2500 D
E63 ——1— gapped core half with symmetrical gap (E). A_ = 63 nH measured in combination with an Equal-gapped core half.
A315 — gapped core half with asymmetrical gap (A). A_ = 315 nH measured in combination with a non-gapped core half.
1950 — ungapped core half. A_ = 1950 nH measured in combination with another ungapped core half.
A, value (nH) measured at B< 0.1 mT, f<10kHz, T=25°C A tolerance: | +5% || + 8% || +10% || +15% || +20% || + 250 || o || e |




E cores

Core type E20/10/5 E20/10/6 E22/16/10 E25/10/6 E25/13/7 E25/13/11 E30/15/7 E31/13/9
(old core description) (EF20) (EF25)
3C81 E63 E63 E100 E100
A100 A100 A160 E160
A160 A160 A250 A250
A250 A250 A315 A315
A315 A315 A400 A400
2340 2460 A630 A630
2500 3735
(%2}
[y
=]
©
L
=3
(=8
3+
2
S | 3c% AB3 AB3 A63 E63 E63 E63 E100 E100
% A100 A100 A100 A100 A100 E100 A160 E160
g A160 A160 A160 A160 A160 A160 A250 A250
£ A250 A250 A250 A250 A250 A250 A315 A315
o
@ A315 A315 A315 A315 A315 A315 A400 A400
@
= 1500 1450 3090 1600 1900 2800 A630 A630
g 1900 2970
=
>
o
<
@
[y
(5]
(=2}
S
N | 3cw 1500 Y 1380 EEY 1600 EEY | | 1900 EEY 2800 EEY | | 2000 EE 2970
= | 3c96 1400 | | 1350 D 1470 D | | 1650 D || 2700 ED| | 1600 AD| | 2650 LD
% 3F3 A63 A63 E63 E63 E63 E100 E100
@ A100 A100 A100 A100 E100 A160 A160
o
© A160 A160 A160 A160 A160 A250 A250
A250 A250 A250 A250 A250 A315 A315
A315 A315 A315 A315 A315 A400 A400
1400 1350 1470 1650 2700 A630 A630
1600 2650
3F35 1060 I 1000 D 1150 I 1250 2000 1250 I 1950 I
3F4
W scil 2600 2600 2600 3100 3300
>
§ 3E25 2800 B 2700 FEY 3000 FEY 4000 4100 gD 6790 D
3 | 3E26
=
= 3E27 2800 2700 3200 4000 4100 6790
E63 ————— gapped core half with symmetrical gap (E). A_ = 63 nH measured in combination with an Equal-gapped core half.
A315 — gapped core half with asymmetrical gap (A). A, = 315 nH measured in combination with a non-gapped core half.
1350 — ungapped core half. A_ = 1350 nH measured in combination with another ungapped core half.

A, value (nH) measured at B<0.1mT,f<10kHz T =25°C

A, tolerance: | +5%

| +8% || +10%

| +15%

| 120%|| + 25%

+30% +40%
—20% || —30% |
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E cores

Core type E32/16/9 E34/14/9 E35/18/10 E36/21/12 E41/17/12 E42/21/15 E42/21/20 E42/33/20
(old core description) (EF32) (E375)
3C81 E100 E100 E100 E100
E160 E160 E160 E160
A250 E250 E250 E250
A315 A315 A315 E315
A400 A400 A400 A400
A630 A630 A630 A630
3200 5370 5300 6950
2
i)
8
L
&
5 | 3C90 E100 E100 E100 E100 E100 E100 E100 E100
=
2 E160 E160 E160 E160 E160 E160 E160 E160
% A250 A250 A250 A250 E250 E250 E250 E250
w
g A315 A315 A315 A315 A315 A315 E315 A315
g A400 A400 A400 A400 A400 A400 A400 A400
=
g A630 A630 A630 A630 A630 A630 A630 A630
(5]
é 2500 2440 2500 2650 4100 3900 5000 4000
=
=
[}
3
(=2}
S
(7]
K|
E 3C94 2500 Y 2440 4100 Y 4100 Y 5200 Y 4000 EY
T | 3co 2300 2125
S | 3r3 E100 E100 E100 E100 E100 E100
E160 E160 E160 E160 E160 E160
A250 A250 E250 E250 E250 E250
A315 A315 A315 A315 E315 A315
A400 A400 A400 A400 A400 A400
A630 A630 A630 A630 A630 A630
2300 2125 3575 3600 4600 3700
3F35 1700 1680 @D
3F4
g a1t 4000 8000
= |35 5000 FEY 4695 I 9400 D 8000 D 10500 @D
:'3:_ 3E27 5000 4695 9400 8000 10500
=)
E63 — gapped core half with symmetrical gap (E). A_ = 63 nH measured in combination with an Equal-gapped core half.
A315 — gapped core half with asymmetrical gap (A). A_ = 315 nH measured in combination with a non-gapped core half.
2200 — ungapped core half. A_ = 2200 nH measured in combination with another ungapped core half.
A, value (nH) measured at B < 0.1 mT, f < 10 kHz, T = 25°C A, tolerance: | +5% || +8% || +10% || +15% | | +20% | | +250% || i || e |




E cores

Core type E47/20/16 E50/27/15 E55/28/21 E55/28/25 E56/24/19 E65/32/27 E71/33/32 E80/38/20
(old core description) (E75)
3C81 E100 E100 E100 E100 E100
E160 E160 E160 E160 E160
E250 E250 E250 E250 E250
E315 E315 E315 E315 E315
E400 E400 E400 E400 E400
A630 A630 E630 E630 E630
7540 5500 8625 9500 6730
2
S
g
2
&
5 | 3C90 E100 E100 E100 E100 E100 E100 E100 E100
=
= E160 E160 E160 E160 E160 E160 E160 E160
% E250 E250 E250 E250 E250 E250 E250 E250
2
E E315 E315 E315 E315 E315 E315 E315 E315
% E400 E400 E400 E400 E400 E400 E400 E400
£ A630 A630 E630 E630 E630 E630 E630 E630
[}
é 5500 4355 6300 8000 6900 8600 10800 5070
2
s
<5
3
(=2}
S
7]
ul
2 3C94
:5 3F3 E100 E100 E100 E100 E100 E100
8 E160 E160 E160 E160 E160 E160
E250 E250 E250 E250 E250 E250
E315 E315 E315 E315 E315 E315
E400 E400 E400 E400 E400 E400
A630 E630 E630 E630 E630 E630
5100 5700 7400 7300 10000 4590
3F35
3F4
o | 3CL 12800 16700
L
> | 3E25 11475 D 14000 Y 14580 D
% 3E27 11475 15400 14580
=1
=
=
=
E63 — gapped core half with symmetrical gap (E). A, = 63 nH measured in combination with an Equal-gapped core half.
A315 — gapped core half with asymmetrical gap (A). A_ = 315 nH measured in combination with a non-gapped core half.
5100 — ungapped core half. A_ = 5100 nH measured in combination with another ungapped core half.
A, value (nH) measured at B < 0.1mT, f< 10 kHz, T = 25°C A tolerance: | +5% || +8% | | +10% || +15% | | +20% | | +25% || S || P |
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EFD cores

‘; - —
- -
-
~w o 1 ] \J
L 'y
G
Economic Flat Design (EFD) power
transformer cores offer a significant Core type EFD10 EFD12 EFD15 EFD20 EFD25 EFD30
advance in circuit miniaturization.
Their low build height and high
throughput power-density make them
ideally suited to applications where core factor 329 250 997 152 100 0.98
space is at a premium. b2 IlA(mm'l) : : : : ' '
Throughput power of a ferrite core eff. volume
transformer is essentially proportional Vv (mm3) 171 325 510 1460 3300 4700
to its volume. So the transformer is % ¢
one of the main limitations in a DC- % | b
DC converter’s size. Now, with the g | & engt
= 237 28. 4. 47. 7. .
introduction of the EFD system, a & le (mm) 3 85 340 0 570 680
significant reduction in transformer g
core height has been achieved. g eff. area
% Aq (mmz) 7.2 114 15.0 31.0 58.0 69.0
EFD transformer cores combine both 2
extreme flatness with a very high @ i, 67
TV P AR A (mmd) 65 107 122 29.0 55.0 66.0
frequencies up to 1 MHz and higher. a1y
Every transformer, based on the EFD mass of
range, has a lower building height core half (g) =045 =09 =14 =35 =8 =12
than any other existing low-profile
SR ITEEIS ELi A 105403 125403 15404 20+ 055 25+ 0,65 30+08
volume. This is achieved by placing
the centre pole of the core always in B 52+01 6.2+0.1 75+0.15 10+ 0.15 125+0.15 15+ 0.15
the centre of the finished transformer, =
thus making maximum use of the = © 2701 35+0.1 4.65+0.15 6.65 £ 0.15 9.1+0.2 91+0.2
o @
winding area. s |p 375+0.15 455+0.15 55+025 774025 9.3+025 112%03
"
=
Summary: e |E 7.65%0.25 9+0.25 11+ 0.35 154+ 05 18.7+ 0.6 22.4+0.75
+ very low build height -
+ very high throughput power F 455+0.15 54+0.15 53+0.15 89+0.2 114+0.2 14.6 £ 0.25
density
+ complete range of G 1.45 £ 0.05 2+0.1 24+0.1 3.6+0.15 52+0.15 49+0.15
accessories including SMD CPHS 1S -8p 1S -8p 15-8p 1S-10P
coil formers
+ available from several %) 1S-10P
sources 2
S | CSHS 1S-8P 1S-8P 1S - 10P
S | cPH 1S-8P 1S-10P
CSH 1S-8P 1S-8P 1S -10P 1S -12P
e |CU = n = =
@©
o
[=2]
=
5 |CM ] ] [ | [ |
=




EFD cores

S- thermoset

G- mechanical gap

EFD10 EFD12 EFD15 EFD20 EFD25 EFD30
Core type SETS SETS SETS HALVES HALVES HALVES
3C90 A25-S A40-S A63-S E63 A160 A160
A40-S AB3-S A100-S A100 A250 A250
A63-S A100-S A160-S A160 A315 A315
585-S 825-S 950-S A250 A400 A400
A315 A630 A630
3C94 1300 2200 2100
| des | A25-S A40-S A63-S E63 A160 A160
A40-S A63-S A100-S A100 A250 A250
A63-S A100-S A160-S A160 A315 A315
(2]
S 585-S 825-S 950-S A250 A400 A400
S A315 A630 A630
% 1300 2200 2100
% 3% @ 525-S 750-S 850-S 1200 2000 1900
S | 3F3 A25-S A40-S AB3-S E63 A160 A160
o
P A40-S A63-S A100-S A100 A250 A250
é AB3-S A100-S A160-S A160 A315 A315
“é 500-S 700-S 780-S A250 A400 A400
= A315 A630 A630
g 1200 2000 1900
=
=
§ k]2 prot) 400-S 550-S 630-S 920 1500 1450
“g’» 3F4 [ des | A25-S A40-S AB3-S E63 E63 A160
é A40-S A63-S A100-S A100 A100 A250
S AB3-S A100-S A160-S A160 A160 A315
280-S 380-S 400-S A250 A250 A400
A315 A315 A630
650 1000 1050
g |4 EXY 1400-S 1900-S 2000-S
o
S |3 BN 2000-S 2800-S 3600-S
=]
=
E63-S ———— gapped core set with symmetrical gap (E). A_ = 63 nH.
A315-S — 1 gapped core set with asymmetrical gap (A). A_ = 315 nH.
1200 —— ungapped core half. A_ =500 nH measured in combination with another ungapped core half.
CPHS - EFDI5 - 1S - 8P EFD15 - 3F3 - A250-S
coil former <J L} number of pins or core type q—‘ l L} set
(bobbin) solder pads A_value (nH) or gap .
plastc aumber of sections coesize 4 gl A, value (nH) measured at B < 0.1 mT, f < 10 kHz,
material type: A- asymmetrical gap to A value T=25°C
P- thermoplastic associated core type core material E- symmetrical gap to AL value

mounting
orientation:
H- horizontal

mounting type: S- surface mount

A, tolerance: | +3%

x50 || xou |

| +10%

+40%

|| 2% | [ 245% |




EP cores

The EP core range was specially
designed for wideband transformer
applications. The shape of the
assembly is almost cubical,
allowing high packing densities on
the PCB. The winding except the
bottom is completely surrounded
by ferrite. Shielding from
neighbouring cores is therefore
excellent. The bobbins have two
rows of pins allowing easy design
of multiple output transformers.
Cores are available in high
permeability materials for wide
band transformers and in power
materials for small power
transformers.

Summary:

+ cubical design for dense
packing

+ excellent magnetic
shielding

+ easy design of multiple
output transformers

Core type EP6 EP7 EP10 EP13 EP17 EP20
core factor
5 I/A(mm'l) 3.40 1.45 1.70 1.24 0.870 0.520
eff. volume
v, (mmd) 30.1 165 215 ) 999 3230
»
@
g | ef length 10.1 15.5 19.3 24.2 295 411
o
[}
8 | e
g | O-areg 2.97 107 113 195 337 787
= | Ae (mm°)
2
5
LTI EN 2.27 8.55 8.55 149 255 60.8
Amin (mm )
mass of =05 =08 =11 =24 =5 =16
core set ()
A 6+0.15 9.4-04 115+03 128-06 18+ 04 2405
= |8 6+0.1 75-0.2 102402 13-03 168402 214402
£ |c 38+0.1 65-0.3 76+0.2 9-04 114025 154035
g lp 44+0.15 5+04 7.85- 0.4 9+04 114+03 144+03
2 |e 44+015 72+04 94402 9.7+06 12404 165+ 0.4
E |F 1.7£0.1 34-02 33+0.15 45-03 574018 88+0.25
G 0.8+0.1 17401 1.8+0.13 24401 33202 45402
CSH 1S-4P 1S-8p 1S-10P 1S-8P 1S-10P
1S-6P 25-8P 25-10P 25-8P 25-10P
1S-6P-B
25-4P -TA
w
5 2S-6P-T
& | cshs 1S-6P 1S-5P 1S-8P-T 1S-10P-T
3 1S-6P
CPH 1S-8P-T
CPHS 1S-6P 1S-8P-T 1S-10P
25-8P
cLI n n m "
(=]
Sq|cLp x
Ss
2o CLA | | | | | | | | [ |
{3
SPR " n n n N




EP cores

Core type EP6 EP7 EP10 EP13 EP17 EP20
D
3D3 A40 A40 A40 A63
A63 A63 A63 A100
A100 A100 A100 A160
530 530 470 670
3H3 A40 A40 A40 A63
A63 A63 A63 A100
A100 A100 A100 A160
A160 A160 A160
A250 A250
1120 1120 1025 1475
3C81 E25 E25 E25 E40 E63 E160
A40 A40 A40 A63 A100 A250
A63 A63 A63 A100 A160 A315
a2 A100 A100 A100 A160 A250 A400
.g A160 A160 A160 A250 A315 AB30
5 =875 =875 =900 > 1250 >1950 > 3450
= | 3c90 E25 E25 E25 E40 E63 E160
g A40 A40 A40 A63 A100 A250
) A63 A63 A63 A100 A160 A315
% A100 A100 A100 A160 A250 A400
_g' A160 A160 A160 A250 A315 AB30
S 1200 1200 1140 1650 2485 4435
» | 3C91 [proi) =875 =875 =900 > 1250 > 1950 > 3450
g 3C9%4 [ des | E25 E25 E25 E40 E63 E160
5 A40 A40 A40 A63 A100 A250
E A63 A63 A63 A100 A160 A315
© A100 A100 A100 A160 A250 A400
; A160 A160 A160 A250 A315 A630
é’_ 1200 1200 1140 1650 2485 4435
5 3C% D 1120 1120 1025 1475
o | 3R E25 E25 E25 E40 E63 E160
o A40 A40 A40 A63 A100 A250
% A63 A63 A63 A100 A160 A315
= A100 A100 A100 A160 A250 A400
:§ A160 A160 A160 A250 A315 A630
& 1000 1000 1000 1325 2000 3550
% 3F35 D 850 850 800 1100
) 3F4 [ des | A100 A100 A63 A160
S A160 A160 A100 A250
600 600 A160 A315
560 780
3E1 2100 €D 2000 €D 2600 an
3E27 22500 > 2500 j > 3400 > 5300
3E4 3200 @D 4400 [sup] >8700 ED
3E5 5200 4800 7000 > 8000
3E6 2100 5800 6900 8500 > 13500
3ESS I E16 A100
A25 A160
A40 A250
A63 A400
1900 A630
7000
E63 — gapped core set with A_= 63 nH, symmetrical gap (E). A, value (nH) measured at B<0.1mT,f<10kHz, T =25°C
A315  —— [ gapped core set with A_ =315 nH, asymmetrical gap (A). A tolerance:
1200 | ungapped core set, A = 1200 nH.
0, 0,
e o [xaw [ o |[ zow |[ xuom |[ xamn | [ xoom || 2308 | [ £43% |

coil former 4—1
(bobbin)

plastic

material type:

P- thermoplastic
S- thermoset
mounting

orientation:
H- horizontal

number of sections
associated core type

mounting type: S- surface mount core material

P - X
\—b special version
number of pins EP13 -
core type 4—‘
core size l A value (nH)
gap type

- A 250

A- asymmetrical gap to A value
E- symmetrical gap to A, value




EP/LP cores

-
|
|

"

2l

-

o~

"
.

The EP/LP core range was
specially designed for wideband
transformer applications where
low build hight is a must. The
board area occupied by the
assembly is almost a square,
allowing high packing densities on
the PCB. The bobbins have two
rows of pins allowing easy design
of multiple output transformers.
Cores are available in high
permeability materials, including
the new low THD material 3E55,
for wide band transformers and in
power materials for small power
transformers.

Summary:

4 square design for dense
packing

lower build hight than EP
easy design of multiple
output transformers

* &

Core type EP13/LP
core factor
> IAmmY) 142
eff. volume
Ve (mm3) 501
@
k)
2 | eff. length
£
€ |1, (mm) 2.7
o
L
S eff. area
g L2 18.8
'§ Ae (mm°?)
%
min. area
149
Anmin (mmz)
mass of -
core set ()
A 128-0.6
__ | B 13-0.3
S
E |C 7.18+0.2
g |p 9+04
2 |E 9.7+06
% B 45-03
G 24+01
6.8+£0.15
CSH 1S-10P
2S-10P
(2]
£
S | CSHS 1S - 10P-T
.?6)
CPH
CPHS 1S - 10P
CLI | ]
o
£ | CLIP
Sa
g o | CLA | ]
SPR | ]




EP/LP cores

CPHS - EP7 - 1S - 6P - X EP13 - 3F3 - A250
’ ) core type
Core type EP13/LP wolfomer <] Ly spoclverson !
number of pins core size A_value (nH)
plastic
material type: number of sections core material 8ap type
P- thermoplastic A- asymmetrical gap to A value
3D3 S- thermoset associated core type E- symmetrical gap to A, value
mounting mounting type: S- surface mount
orientation:
H- horizontal
3H3
3C81
(]
=
2
T
L | 3C90
o
o
]
o}
=
o
o
o
8
o [0 D
g 3C9%4 [ des |
2
%]
=
S
o
%]
o
o
5 [3c6 @D
o
@ 3F3
(]
=
(]
(o]
s
(]
'_
L
I ro)
S [%F4 B
o
3E1
3E27
3E4
3E5
3E6
3ESS D A100
A160
A250
A315
A400 E63 —— | gapped core set with A_ = 63 nH, symmetrical gap (E).
A630 A315 — | gapped core set with A_ = 315 nH, asymmetrical gap (A).
6000 1200 |~ ungapped core set, A_ = 1200 nH.

A, value (nH) measured at B<0.1mT,f<10kHz, T=25°C
[ 2o || x10m || £12% ]

AL tolerance:| £3%

| +5%

B || +30% || +40% |




EQ cores

il
D .
so [ L] e s
o L1 o] o
A
- E— =
le—— G — A
!
il S
EQ core (EQ) plate (PLT)
Core type EQ13 PLT13/9/1 EQ20/R ) PLT20/14/2/S 2
(EQ/PLT combination) (EQ/PLT combination)
The EQ core design is derived —re
from the ER and PQ. The range 5 I/A(mm'l) 0.911 0.803 0.563 0.420
is optimized for use in compact
ACI/DC notebook adapters and o
eff. volume
DCIDC converters Viniee 348 315 1960 1500
For instance, the EQ30 has the % e (mm”)
capability to handle a power range %
of 50 to 70 W (flyback topology) in % eff. length
an enclosed casing of a notebook < | le(mm) 175 15.9 332 25.1
adapter or 100 to 150 W in low %
profile DC/DC converter . § ofF Eiea
The advantages of EQ cores are a o A .(mmz) 199 19.8 59 59.8
simple core shape, round centre = €
pole, high Ag value , a large é
winding window, low profile and a @ min. area2 19.2 192 55 55
large surface area for heat Amin (Mm*)
dissipation.
TESSI 0] =0.9 =06 =55 =3
Summary : core set (g)
+ Simple core shape
+ Round centre pole A 128+0.3 12.8+0.3 20+ 0.35 20£0.35
U LIIASTENS s 2.85+ 0,075 8.7+025 63+01 14403
+ Large winding window =
+ Large surface area for 2 D 1.75+ 0.125 B 41+0.15 :
heat dissipation 2
= E 112+03 - 18 +£0.35 -
E [F 5+0.15 - 88+0.15 -
=]
G 9.05+0.3 - 12.86 + 0.35 -
w
= Ccsv
£
2
%
o

1) Core has clip recesses
2) Plate has a slot to accomodate a mounting clip.
(Similar to Planar E cores with recess.)




EQ cores

EQ30 - 3C90 CSV - EQ30 - 1S - 10P - X
coil former 4—1 \—bspecwal version
(bobbin)
core type number of pins
plastic
material type:
P- thermoplastic number of sections
core size < P core material S- thermoset
> core type
mountng ¢——
orientation:
V- horizontal
Core type EQ25 EQ25/LP PLT25/18/2 EQ30 PLT30/20/3
(EQ/LP/PLT combination) (EQ/PLT combination)
core factor
> lIAmmY) 0.414 - 0.294 0.426 0.292
eff. volume
» v, (mm3) 4145 - 2370 4970 3400
[
2
S | eff.length
G | I, (mm) 414 - 26.4 46 315
o
O
3 eff. area
' 100 - 89.7 108 108
2 | A mm?)
©
D
@ min. area
95 - 82.8 95 95
2
Amin (mm )
EES G =12 =85 =5 =135 =8
core set ()
A 25+04 25+04 25+04 3004 30+04
E B 8+0.1 5.6 £ 0.05 18+0.3 8+0.15 20+0.3
£ © 18+0.3 18+£0.3 2.3+0.05 20£0.3 27+0.1
g D 515+ 0.15 3.2+£0.15 53+0.2 -
@ | E 22404 22+0.4 26+ 0.4 .
[
E |F 1102 11+02 1102 -
E=]
G 14.5 min 14.5 min 1945+04 -
g |osv 1S-10P
=
2
%
o




EQ cores

ungapped core half

measured in combination with another

A, tolerance:

EQ13 EQ20R EQ25/LP EQ30
Core type EQ13 + EQ20/R + EQ25 + EQ30 +
PLT13/9/1 PLT20/14/2/S PLT25/18/2 PLT30/20/3
3C90 1700 1800
3C94 | des | 1700 1800 3500 4750 4800 6100 4300 6550
()
c
o
IS
=
o
Q
©
3]
=
o
o
o 3C96 (prot) 1600 1700 3150 4350 4400 5600 3900 6000
n
L
>
-
<
T
<
o
o
3F3 4350 5600 3900 6000
3Fps @
1300 1350 2400 3300 3350 4350
4300 — 1 ungapped core half, A_ = 4300 A, value (nH) measured at B<0.1 mT, f< 10 kHz, T =25°C




ER cores

-~ =

|0 —|

The ER core design is derived from
the original E core and, like ETD and
EC cores, has a round centre pole
and outer legs with a radius to
accomodate round coil formers.
These cores are mainly used for
power transformers. The round
centre pole allows the use of thicker
wires while the shorter turn length
keeps the copper losses low.

The smaller sizes, ER 9.5, ER11 and
ER 14.5, are very suitable to build
small SMD power and signal
tranformers. For both sizes matching
SMD coil formers and clips are
available.

Summary:

+ round centre pole

+ outer legs with a radius
+ for the smaller sizes,
SMD coilformers and
clamps are available
moderate shielding

>

+ T
cC+ 4+ —
v ;
T
Core type ER9.5 ER11 ER14.5 ER28 ER28L ER35
core factor
2z IIA(mm"l) 1.67 1.23 1.08 0.786 0.928 0.849
eff. volume
V, (mm?) 120 174 333 5260 6140 9710
@
2 eff. length
% le (mm) 14.2 14.7 19.0 64.0 75.5 90.8
=l
Qo
S | eff. area
2 | A (mm) 8.47 119 176 8L4 814 107
E e
@
min. areaz 7.6 10.3 17.3 77.0 77.0 100
Anin (MM°) ' ' ' ' '
NESS 0 ~035 =05 ~0.9 ~14 ~16 =23
core half (g)
A 95-0.3 11-0.35 145+0.2 28.55 + 0.55 28.55 + 0.55 35+ 0.65
B 2.45+0.05 2.45+0.05 2.95+0.05 14+0.2 16.9+0.25 20.7+0.2
=
E | C 5-0.2 6-02 6.8-0.2 11.4+0.35 11.4+£0.35 11.4+£0.35
1)
o
-% D 1.6+0.15 15+0.15 1.55+0.2 9.75+0.4 1265+0.4 14.75 £ 0.35
f =
[}
% E 75+0.25 8.7+0.3 11.8+0.2 21.75+05 21.75+05 26.15 + 0.55
F 35-0.2 4.25-0.25 48-0.2 9.9+0.25 9.9+0.25 11.3+£0.25
CPVS 1S-8P 1S-10P 1S - 10P
(%}
3E 1S-12P
S
CSVS 1S-12P
CLM | | | |
(=)
=
=
38
£




ER 35 - 3C90 - A250 -

core type 4—‘

core size

X
\—V special version

A_value (nH) or gap

coil former 4—1

(bobhin)

plastic
material type

CPVS - ER1l - 1S -10P

L% numberof pins or

solder pads

size (um) P- thermoplastic
S- thermoset number of sections
core material 4———— mounting  « » iated core type
> gaptype orientation:
A- asymmetrical gap to A value H- horizontal
E- symmetrical gap to A value V- vertical
G- mechanical gap L p mounting type: S- surface mount
Core type ER35W ER40 ER42 ER42A ER48 ER54
core factor
> I/A(mm'l) 0.900 0.658 0.509 0.582 0.392 0.370
eff. volume
Ve (mms) 9548 14600 19200 16800 25500 23000
o | eff. length
2 |1, (mm) 92.7 98 98.8 99 100 91.8
&
<
o
g ef. areaZ 103 149 194 170 255 250
< Ag (mm°)
8
5 ,
- erea 100 139 189 170 248 240
2
Amin (mm )
mass of =07 =137 =48 =47 =64 =61
core half (g)
A 35+0.65 40+0.7 42 +£0.75 42+10/-07 48+1 535+1
— | B 209+0.2 224+0.2 224+02 218+04 211-04 18.3+0.2
=
=
Z © 11.3+0.35 13.4+0.35 156+ 0.4 156+ 0.4 21+03/-05 17.95+0.35
2
QCU: D 15+0.2 15.45+0.35 15.45+0.35 156 +0.7 147+0.7 11.1+03
E
“lE 271+0.7 29.6+0.6 30.05 + 0.65 304+12 38+05/-0.8 40.65 + 0.85
F 11.3+0.25 13.3+0.25 155+0.3 15-0.6 18+0.3 179+ 04
» CPVS
= @
8 E
=2
£, Clm
g
=




ER cores

A value (nH) measured at B<01mT,f<10kHz, T=25°C

A tolerance: | x3% || x50 || z8% || x20% || £25% ||

+40%
-30%

Core type ER9.5 ER11 ER14.5 ER28 ER28L ER35 ER35W ER40 ER42 ER42A ER48 ER54
SETS SETS SETS HALVES | [HALVES | | HALVES | [ HALVES | |HALVES HALVES| | HALVES | |HALVES HALVES
 des | [ des RN ocs |

3C90 2900 2500 2800 3000 3600 4600 4000 5700 6100
AB3-S A100-S A100-S

2 A100-S | | A160-S | | A160-S

= | 3¢ E 2900 2500 2800 3600 4600 4000 5700 6100

= A160-S A250-S A250-S

o

©

Z 1000-S | | 1400-S | | 1650-S

2

k=]

&

@

<5}

S

g | 3C% @ 900 1250 1500

[

@

w

S

S

=

e A63-S A100-S A100-S

=

S A100-S A160-S A160-S

2 3F3

g A160-S A250-S | | A250-S
850-S 1200-S 1400-S

35 @D 700 1000 || 1150
A40-S A63-S A100-S
A63-S A100-S A160-S

rs  EX
A100-S A160-S | | A250-S
525-S 725-S 850-S

3E5 3600-S 5000-S

3E6 4800-S 6700-S 7900-S

2400 —— ungapped core half, A_ = 2400 nH measured in combination with another ungapped core half.

4800-S — ungapped core set, A, = 4800 nH.







ETD cores
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' RGN
ct+t {+ .
/ |
The ETD core designis a further
development of Core type ETD29 ETD34 ETD39 ETD44 ETD49 ETD54 ETD59
E cores. They are optimized for
use in SMPS transformers with
switching frequencies between 50
and 200 kHz. The designation core factor
ETD (Economic Transformer s I/A(mm'l) 0.947 0.810 0.737 0.589 0.534 0.454 0.378
Design) implies that this design
achieves maximum throughput
power related to volume and &t vilume
weight of the total transformer. v (mm3) 5470 7640 11500 17800 24000 35500 51500
Shielding is somewhat improved €
compared with E cores. The
matching coil formers are suitable g
- g | eff.length
for many winding types and can = 72 78.6 92.2 103 114 127 139
g S | le(mm)
be handled on automatic =3
equipment. Clips are easy to )
. . o
mount and the range is available o
) ) L | eff. area
from several major suppliers. = 2 76 97.1 125 173 211 280 368
8 | Ae (mm?)
©
Summary:
+ optimized shape for AC/DC .
SMPS transformers up to min. area_ 7 91.6 123 172 209 280 368
200 kHz Apin (MM°)
+ lowest weight and volume
for throughput power
+ efficient mounting parts mass of =14 =20 =30 =47 =62 =90 =130
+ moderate shielding core half (g)
A 30.6-16 35-16 40-18 45 -2 498-22 545+13 59.8+1.3
= B 158+0.2 17302 19.8+0.2 22.3%0.2 247%0.2 276%0.2 31.0+0.2
E’ c 9.8-0.6 11.1-0.6 12.8-0.6 15.2-0.6 16.7-0.6 189+04 | [21.65+0.45
o
g D 11+0.3 11.8+0.6 142+0.8 16.1+0.8 17.7+08 20.2+04 225+04
£
S | E 22+1.4 256+1.4 29.3+1.6 325+16 36.1+1.8 412+11 447+11
F 9.8-0.6 11.1-0.6 12.8-0.6 15.2-0.6 16.7 - 0.6 189+04 | [21.65+0.45
CPH 1S-13P 1S - 14P 1S - 16P 1S - 18P 1S - 20P 1S - 22P 1S - 24P
o | CPV 1S-12P 1S-18P
<5
S |csv 15-12P 15-22p
2 CSCl 1S-7P
CSCO 1S-7P
@ | CLI | ] ] ] ] ] |
£




Core type ETD29 ETD34 ETD39 ETD44 ETD49 ETD54 ETD59
» | 3C90 2350 2700 3000 3800 4200 5000 6000
s
=
)
=
2
8
wn
L
=>
—
T
s | 3cos B 2350 2700
o
3c% 2200 2500
3F3 2200 2500 2800 3500 3900 4600 5600
3F3B P 1600 1850

2000 —

— ungapped core half. A_ = 2000 nH measured in
combination with another ungapped core half.

A, value (nH) measured at B<0.1mT,f<10kHz, T=25°C

A, tolerance:

ETD 34
core type 4—‘
core size

core material

- 3C90 - A250

\—} A value (nH) or coil former 4—‘
gap size (um) (bobbin)
gap type plastic

A- asymmetrical gap to A _value
E- symmetrical gap to A value
G- mechanical gap

material type:
P- thermoplastic
S- thermoset

H- horizontal

V- vertical

Cl - coaxial, inner part
CO-coaxial, outer part

CPH - ETD29 -

1S - 13pP

Lnumber & type of pins

D - dual termination
F - flat
L-long
number of sections

associated core type




Frame and Bar cores
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Cores with a design similar to FRM FRM FRM FRM BAR BAR BAR BAR
Frame and Bar cores have been Core type 20/5/15 21/4/112 24/3.9/10 27/3.8/9 20/3/5.5 221216 25/2.2/14 28/3.8/2.3
available from Philips under the
name of H cores, since 1971.
They were mainly applied as
signal transformers in Telecom core factc_Jlr
applications. The new Frame and 2 [/A(mm™) 3.29 5.06 5.65 5.56 3.29 5.06 5.65 5.56
Bar cores have been modified to a  vol
slim and elongated rectangular Ell. VO %me
shape in order to meet the V, (mm®) 655 312 370 504 655 312 370 504
dimension requirements of a flat g
LCD panel. The elongated 2 | eff. length
S T el S |1 (mm 46 40 458 52.1 46 40 458 50
rectangular shape is also g | e (mm)
optimized to accommodate the @ "
o
large number of turns required to S él .areaz
generate the high ignition voltage % Ag (mm°) 14 79 81 o7 14 79 81 90
(1400 Vrms) for a backlight % .
i i i min. area
discharge lamp. Be§|des this, the A 2 74 5.7 6 87 74 57 6 87
Frame and Bar core is also easy min (MM®)
to assemble into a transformer ¢
and has been adopted as a mass o
=21 =15 =13 =16 =15 =1 =12 =12
standard core for the LCD core half (g)
backlight inverter transf .
Aa; UL U A 197+03|| 21402 ||238+03|[267+07([199+03||21.8+03|247+03]|| 28+05
acklight inverter is an =
electronic DC to AC circuit that E |B 156+03||16.2+03((19.2+0.3||19.7+0.6 | 285+ 0.05|| 1.8+0.1 ||215+£0.05|| 3.8+0.1
dri Cold Cathod 2
e 5 |c 148+03|[11.8+025([ 9802 || 90+03 |[545£0.15|| 55402 || 44+02 || 23201
uorescent Lamp (CCFL) for the [
backlighting of a notebook LCD £ |D 11.4+0.25| | 89+02 || 73+02 || 65+0.2
displ LCD itor . =
Rl er OIS E 46+01 || 40+01 ||385+01||38+02
Summary : a_":
N desi =
+ Narrow design £ | cpus - - - -
+ Easy to assemble =
+ Large winding space to 8
accommodate a high
number of turns 2,
S&|cov n
£




Core type FRM20/5/15 FRM21/4/12 FRM24/3.9/10 FRM27/3.8/9
Matching cores BAR20/3/5.5 BAR22/2/6 BAR25/2.2/4 BAR28/3.8/2.3
3C90 500 400 370 350
2
=
g
=
&
)
=
2
S
(2]
|_
L
wn
()
2 | scoL D 600 470 440 420
500 ——F— ungapped core set. A_ =500
A, value (nH) measured at B < 0.1 mT, f< 10 kHz, T = 25°C
A\ tolerance:
FRM20/5/15 - 3C90 CPHS - FRM20/15 - 8S - 10P
core type l coil former 4—‘ \—P number of pins or
(bobbin) solder pads
core size core material
plastic
material type:
P- thermoplastic
S- thermoset number of sections
BAR20/3/5.5 - 3C90
core type 4—‘ l mounting < P associated core type
orientation:
H- horizontal
core size core material V- vertical

» mounting type: S- surface mount




P cores

J

Core type P9/5 P11/7 P14/8 P18/11
The P core is the earliest design core factor
for telecom filter inductors. Asgwith  IA(mm™) 124 0.956 0.789 0.597
RM-cores there is a complete, eff. volume
standardized range (IEC 133). é V, (mmd) 126 251 495 1120
The cores are available in a range E [ off. length
of A -values from many syppliers. <] I, (mm) 125 155 19.8 25.8
The core surrounds the winding @
almost completely so magnetic § eff. areaz 10.1 16.2 251 43.3
shielding is outstanding. The slots % Ag (mm’)
in the core are rather narrow % min. areaz 79 13.2 19.8 36.0
which complicates assembly and Amin (MM®)
mounting. A complete range of mass of
accessories is available, but most core set (g) =08 =18 =32 =60
are not optimized for easy a 6.5+ 0.25 6.8 £ 0.25 95+0.3 134+0.3
automatic handling. __|b 2+0.2 22+0.3 27+12 3.8+0.6
g dl 9.3-0.3 11.3-04 143-0.5 18.4-0.8
Summary: _ 2 [d2 75+0.25 9+04 116 +0.4 149+05
¢ ::;Tcl;ﬁg Miagrste 2 [a 3.9-02 47-02 6-0.2 76-023
(. G R s % d4 21+£0.1 21+0.1 3.1+£0.1 31+0.1
and material grades hi 54-0.3 6.5+0.1/-0.2 84+0.1/-0.2 10.6+0.1
+ not easy to assemble and h2 3.6+0.3 44+0.3 5.6 +0.4 72+04
mount CP 1S 1S 1S 1S
+ difficult to get leads out 2S-A 2S 2S
4 mains insulation difficult 3S-A 3S-A 3S
é cPv 1S - 4SPD 1S-6PD
S 1S - 4SPDL 1S - 6PDL
§ 2S - 4SPD 2S-6PD
2S - 4SPDL 2S - 6PDL
1S - 6PD 3S-6PD
1S - 6PDL 3S - 6PDL
2S-6PD
2S - 6PDL
TGP 4P 6P 8P
« CON || || ||
8 [SPR [ - -
2 | cLmimp = = = =
5 |cLmms
£ | WAS-CLMITP u u
WAS-CLMITS




P14/8 - 3H3 - A 250

CPV - Pl4/8 - 1S - 4SPDL

CLM/

T

P - P14/8 - XX - X special version

L l number J number
ore type of sections of pins
L’ mountl_ng orientation
A abe o) |
associated CLM- clamp, associated
core type CON- container, core/hardware
matzl:ir:I gé-ipag/fnemetrica\ gapto A value plastic material type: igg' f;;;:]lgie,
E- symmetrical gap to A value P- thermoplastic v ::ﬁ;:;’:z’;: .
S- thermoset nuber 2 type of ins gl shapedp, > ‘r;t‘)ellnntggggpel
D - dual termination T-"T" shaped, p. PCB-mo’unL
v E Iloanlg E E<l)JL‘J'r1;c:1’aped i bl
coil former (bobbin) SP - slanted pin row ' H: ﬁl;ziis;;oum
V- vertical
Core type P22/13 P26/16
core factor
s I/A(mm'l) 0.497 0.400
o |eff. volume
é v, (mma) 2000 3530
<
g iff(ﬁ)gth 315 376
8 eff.area
% A, (mmz) 63.4 93.9
E min. area
© Anin (mmz) 50.9 7.4
mass of
core set (g) =12 =20
a 1504 18+04
= b 3.8%0.6 38+0.6
£ |d1 22-0.8 255%05
g d2 17.9+0.6 21.2+08
2 |d3 9.4-03 115-04
£ [da 44+03 54+0.2
= |t 134+0.2 16+0.2
h2 9.2+04 11+0.4
CP 1S 1S
2S 2S
3S 3S
g |cpv 1S -6PD 1S-6PD
5 1S - 6PDL 1S - 6PDL
8 25-6PD 2S - 6PD
2S - 6PDL 2S - 6PDL
3S-6PD 3S-6PD
3S - 6PDL 3S - 6PDL
TGP 8P 8P
o |CON u u
S |SPR ] u
2 |cLmrP n
S |cmrs n
€ |WAS-CLM/TP
WAS-CLMITS |



P cores

A, value (nH) measured at B<0.1mT,f<10kHz T=25°C

A tolerance: | x3% || x50 || xow || x10m || x25% || 140%

Core type P9/5 P11/7 P14/8 P18/11 P22/13 P26/16
3D3 a E40 E16 E40 E63 E40 E100
E63 E25 E63 E100 E63 E160
P 630 E40 E100 E160 E100 E250
% E63 1000 1400 E160 2150
% A100 1700
.%:_’ 800
E» 3H3 [sup ] A160 A160 E160 E160 E160
é A250 A250 A250 E250 E250
ﬁ 1650 A315 A315 A315 E315
% A400 A400 A400 E400
2150 A630 A630 A630
3100 3900 5000
3E1 [sup ] 3700 5400 6900 9000
_-g ﬁ 3E27 5750 7500 9250 12000
= 3E4 [sup 4100 5300 7550 9450 12100
E63 [ gapped core set with A_ = 63 nH, symmetrical gap (E).
A315 — 1 gapped core set with A_ = 315 nH, asymmetrical gap (A).
1960 ———— ungapped core set, A, = 1960 nH.




PH9.4/4.8 - 3D3

v

core material

core size

core type

The PH core range consists of potcore halves
specially designed for use in proximity switches.
Their shape is derived from the IEC standard P-
core range. Outside diameters are adapted to fit
standardized sizes of proximity switch housings.
Since the cores are used as halves, their height
is increased to accommodate the winding.

A complete range of coil formers is available.

Summary:

+ range of standard sizes

+ higher shape than normal
P core halves to accommodate
windings

Core type PH5.6/3.6-3D3 PH7.4/3.9-3D3 PH9.4/4.8-3D3

a 4+02 57+04 65+03
b 15+0.15 16+03 2+0.2

— | d 5.75-0.35 74-03 94-04

e

E

o | d2 45+0.35 58+0.25 75+0.35

o

7

S | d3 25-01 3-0.12 3.9-02

E

=]
d4 0.95+0.1 1.38+0.1 2+01
h1 36-0.25 3.95-0.3 48-04
h2 28+0.25 28+0.2 355+0.3




P/l cores
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Core type P11/71 P14/8/1 P18/11/1 P22/13/1 P26/16/I
P cores with solid centre poles have
approximately a 15% higher core factor 0.860 0.700 0.560 0.450 0.360
effective area than the Z I/A(mm™)
corresponding P cores with central
hole. This makes them more
suitable for applications where high
eff. volume
flux densities are used. This will be v (mm3) 309 628 1270 2460 4370
the case in power conversion where €
the P core is still popular mainly o
because of its excellent magnetic %
shielding. This helps to avoid EMI £ | eff. length
problems, especially at higher g | I, (mm) 163 210 26.7 333 39.6
switching frequencies. g
o | eff. area
© Aq (mmz) 19.0 29.9 475 73.4 110
min. area
13.7 23.6 374 58.1 87.0
Anmin (mmz)
72555 =19 ~35 =7 =13 =21
core set (g)
a 6.8 +0.25 95+03 13.4£0.3 15+04 18+0.4
b 22+03 33+06 3.8+£0.6 3.8+£0.6 3.8+£0.6
= dl 11.1+£0.2 14,05+ 0.25 179+0.3 215+£0.3 255+£05
E
§ d2 92+0.2 118+0.2 151+0.25 182+0.3 216+04
7
(5]
E | 46+0.1 59401 744015 9.2+0.15 113402
remark: for coil formers and
RS e h1 6.6 +0.15 84+0.15 10.6+0.15 134402 162402
h2 46+0.15 58+0.2 7402 94+02 112+0.2




Core type P11/71 P14/8/1 P18/11/1 P22/13/1 P26/16/1
3cs8L A63 A100 A160 A250 E250
A100 A160 A250 A315 A315
A160 A250 A315 A400 A400
A250 A315 A400 A630 A630
A315 A400 A630 A1000 A1000
E 2100 2900 4200 5330 7000
=
&
5 | 3C90 A63 A100 A160 A250 E250
g
E A100 A160 A250 A315 A315
@©
£ A160 A250 A315 A400 A400
s A250 A315 A400 A630 A630
o
= A315 A400 A630 A1000 A1000
o
'S
= 2010 2695 3660 4785 6230
S
;,)9 car 2100 2900 4200 5330 7000
t
D | 3r3 A63 A100 A160 A250 E250
o
A100 A160 A250 A315 A315
A160 A250 A315 A400 A400
A250 A315 A400 A630 A630
A315 A400 A630 A1000 A1000
1750 2400 3110 4070 5250
E63 ————— gapped core set with A| =63 nH, symmetrical gap (E).
A315 ——— gapped core set with A_ = 315 nH, asymmetrical gap (A).
2100 —— ungapped core set, A = 2100 nH.

Iifor cores
without center
hole

P14/8/1 - 3F3 - A 250

A- asymmetrical
gap to A value
E- symmetrical
core gapto A value
material

A, value (nH) measured at B<0.1mT,f<10KkHz, T =25°C

core type 4—1 \—b A_value (nH)
A, tolerance: | +3% | | +5% | | +25% |
core size gap type



PT cores

f—— h1—>

|- h24>

Core type PT14/8 PT18/11 PT23/11 PT23/18
A disadvantage of the classical P core factor
core design has always been the > /A(mm‘l) 0.910 0.670 0.470 0.670
narrow wire slots, making it
difficult to make strong coil
formers with integrated solder eff. volume
492 1110 1740 2590
pins. o | Ve (mm°)
In the PT design this problem is %
solved by cutting away the sides % eff. length
of one core half. This creates g | (mm)g 211 272 28.6 416
ample room for wires and coil o €
former flanges. 2
A range of special PT coil formers @ eff. areaz 233 406 61.0 62.2
in available but also most S | Ae (Mm?)
. (<)
standard P core accessories can :CI:J
pe used min. area_ 199 329 53.6 53.6
Amin (mm )
+ complete range of core
sizes
+ special coil formers with mass of =28 =6 =105 =14
integrated pins core set (9)
+ also P core accessories
can be used a 9.4+0.15 11.94+0.2 15.2+0.25 152+0.25
b 8.6 min 10.5 min 13.2 min 13.2min
d1i 14.05 + 0.25 18004 229+0.45 229+ 045
’g d2 118402 15.15+0.25 18.3£0.35 183+0.35
2 | d3 59+0.1 74+0.15 9.7+02 9.7£0.2
o
g d4 3.1+0.075 3.1+0.075 5101 51+01
=
S |mn 8.3+0.15 10.6 £0.15 11+£0.25 18+0.35
h2 58+02 7402 76+0.25 144+0.35
_s|cpv 1S -6P 1S - 10P 15 -10P
o £
[& Je
2
BPL/D-CLM/C
(=]
S0
€ £ | CLM/C
38
E | wAs-CLMIC
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Core type PT14/8 PT18/11 PT23/11 PT23/18
3C81 AB3 A100 A160 A160
A100 A160 A250 A250
5 A160 A250 A315 A315
% A250 A315 A400 A400
[%2]
§ B A315 A400 A630 A630
+~ O
] 2400 3130 5500 4100
.
5 &
o ©
g3 3F3 A63 A100 A160 A160
c O
2 _g' A100 A160 A250 A250
=
..w'i_’ © A160 A250 A315 A315
'_
% A250 A315 A400 A400
(5]
§ A315 A400 A630 A630
1650 2505 3700 2750
E 3E27 4500 5760 8400 6400
7}
=1
=
1=
=
A, value (nH) measured at B <0.1mT,f<10kHz T=25°C
E63 ——— gapped core set with A_ = 63 nH, symmetrical gap (E).
A315 ———— gapped core set with A_ = 315 nH, asymmetrical gap (A). A tolerance: | +3% | | +5% | | +25% |
2000 ——— ungapped core set, A_ = 2000 nH.

PT14/8 - 3C81 - A 250

core type 4—1

core size

v
core
material

\—b A value (nH)

gap type

A- unsymmetrical
gap to A value

E- symmetrical
gapto A value

CPV -PT14/8 - 1S -

coil former 4—1

(bobbin)

plastic

material type:
P- thermoplastic
S- thermoset

mounting 4——m————
orientation

V- vertical

4SPDL

\—V number & type of pins

D - dual termination
F - flat

L -long

SP - slanted pin row

» number
of sections

» associated
core type




PQ cores

—

JJ\
—

PQ cores, like RM/I cores, have
round solid centre poles and round
winding areas.

On the outside the design is
rectangular. Top and bottom of a
core set are completely flat,
allowing good thermal contact with
heat sinks.

PQ cores are mainly used in power
conversion. Therefore they are only
offered in power materials. For
most core sizes matching coil
formers are available.

Core type PQ20/16 PQ20/20 PQ26/20 PQ26/25 PQ32/20 PQ32/30 PQ35/35
core factor
> UA(mmY 0.607 0.731 0.372 0.451 0331 0.447 0.454
Gl vallie 2330 2850 5470 6530 9440 12500 16300
Ve (mm”)
5
£ | eff.length
s | ©l.eng 376 457 45 54.3 55.9 747 86.1
S | lg(mm)
[}
8
£ | eff area 1 2 121 12 1 167 1
5 | A, mm) 61.9 62.6 0 69 6 90
(]
i} e 59.1 59.1 109 108 142 142 162
Apin (mm°)
mass of
core set q) =11 =14 =29 =32 =47 =62 =80
A 213404 || 213204 || 2732046 | | 2732046 || 33+05 33+05 361206
B 162402 || 202202 || 2024025 || 2474025 ||206+025 | | 30.3+0.25 | | 34.7+0.25
c 14+04 14+04 194045 194045 2405 2405 2605
£ |D 103+03 || 143203 || 115403 || 161403 || 115203 || 21.3+03 25+023
S
2 |E 1804 18404 || 2254046 || 2254046 || 275205 || 275+05 32+05
‘©
& |F 88402 8.8+02 12402 12402 ||135+025 | | 135+025 | | 1444025
E
G 12 min 12 min 15.5 min 15.5 min 19 min 19 min 23.5min
H 4 min 4 min 6 min 6 min 5.5 min 5.5 min 6 min
J 7.9 min 7.9 min 10.5 min 10.5 min 11.6 min 11.6 min 11.8 min
w | CPV 1S-14P 1S-14P 1S-12P 1S-12P 1S-12P 1S-12P
(5]
e
5 1S-14PD || 15-14PD | | 1S-12PD || 1S-12PD || 15-12PD || 1S-12PD
%
o




A, tolerance: | +3% || +50% || 125%|

coil former 4—1
(bobbin)
plastic

core size

core material

PQ20/16 - 3C81 - A250

core type 4—‘

L \—y A_value (nH)

gap type
A- unsymmetrical gap to A value
E- symmetrical gap to A value

material type:
P- thermoplastic
S- thermoset

mounting
orientation:
H- horizontal
V- vertical

Core type PQ20/16 PQ20/20 PQ26/20 PQ26/25 PQ32/20 PQ32/30 PQ35/35
3C81 A160 A160 E250 E250 E315 E315 E315
A250 A250 A315 A315 A400 A400 E400
A315 A315 A400 A400 A630 A630 A630
A400 A400 A630 A630 A1000 A1000 A1000
© A630 A630 A1000 A1000 A1600 A1600 A1600
o
=
% 4080 3580 7020 6010 7560 6570 5330
o
©
% 3C90 A160 A160 E250 E250 E315 E315 E315
=
] A250 A250 A315 A315 A400 A400 E400
"
<)
£
S A315 A315 A400 A400 A630 A630 A630
1%}
8
@ A400 A400 AB30 AB30 A1000 A1000 A1000
2 A630 A630 A1000 A1000 A1600 A1600 A1600
I
5]
é, 3250 2820 5530 4700 6000 5040 4300
S
£ | 3cn @@ 4080 3580 7020 6010 7560 6570 5330
L
n
S [3cu E 3250 2820 5530 4700 6000 5040 4300
3c% @ 3250 2820 5530 4700 6000 5040 4300
3F3 A160 A160 E250 E250 E315 E315 E315
A250 A250 A315 A315 A400 A400 E400
A315 A315 A400 A400 A630 A630 A630
A400 A400 A630 A630 A1000 A1000 A1000
A630 A630 A1000 A1000 A1600 A1600 A1600
3080 2650 5200 4390 6000 4580 4570
KISCI I ot
E63 —— gapped core set with A, = 63 nH, symmetrical gap (E).
A315 | gapped core set with A_ = 315 nH, asymmetrical gap (A).
4080 | ungapped core set, A_ = 4080 nH.
A, value (nH) measured at B<0.1mT,f<10kHz, T=25°C
CPV - PQ20/16 - 1S -14P

L} number & type of pins
D - dual termination
F - flat
L -long

number of sections

associated core type




RM cores

am

-~ h1—>

|-— hZ*

RM cores were designed for use in high Q,
high stability filter inductors. Their shape Core type RM4 RM5 RM6S RM8
allows economic utilization of surface area on
the PCB. The range is standardized in IEC
431 and is available worldwide from many
suppliers. The S|.zes gre based on the core factc_)lr 1.94 101 0.863 0683
standard PCB grid distance. RM 5, for > I/A(mm™)
instance, fits on a board space of 5 x 5
modules of 2.5 mm grid. Coil formers and eff. volume
clips were optimized for automated winding o | Ve (mm®) 230 450 840 1850
and mounting. o
The slots provide sufficient space for leads of GE" eff. length
windings. Magnetic shielding is not as good = l, (mm) 213 214 273 355
. . . 5] ®
as with P-cores, hut still effective. o
()
o | eff.area
Summary: o 2 11.0 212 31.0 52.0
3 @ Ag (Mm°)
¢ standardized range >
+ complete range of g .
. Q@ min. area
accessories D A (mm? 8.1 14.8 23.8 39.5
+ easy for automated winding min ( )
4 simple mounting system
+ efficient utilization of mass of
=14 =30 =45 =10.9
PCB area core set (g)
+ wider slots to get leads out
+ good magnetic shielding a 98-04 123-0.5 14.7-0.6 19.7-0.8
+ good selection of coil b 11-05 14.9 max 17.9-07 232-09
formers —
E © 46-02 74-04 82-04 11-05
o | 7.95+04 10.2+0.4 124405 17 +0.6
o
Z, d3 39-02 49-02 64-02 8.55-0.3
()
£ e 5.8 min 6.0 min 8.4 min 9.5 min
°
hl 104+0.1 104+0.1 124+0.1 164+0.1
h2 7+04 6.3+04 8+04 10.8+0.4
Csv 1S - 6P 1S - 4P 1S - 4P 1S-8P
» 2S - 4P 2S - 4P 1S -12P
e 1S-5P 1S - 6P 25 - 8P
o
= 1S - 6P 2S - 6P 2S-12P
o
© 2S-5P 1S - 8P
2S - 6P
remark: coil formers CSV o | CcLip RM4/5 RM4/5 RM6 RM8
series with other pin =
configurations available re)
on request.




Core type RM4 RM5 RM6S RM8
3D3 E40 E40 E63 E100
A63 E63 E100 E160
400 E100 A160 1240
= 800 950
=
— »n
S <
o=
S 8| 3 A63 A160 A160 A250
= e A100 A250 A250 A315
EZ A160 A315 A315 A400
'clz) 3 900 A400 A400 A630
t 3 1650 2100 2850
=
o
(&}
E63 ——— gapped core set with A_ = 63 nH, symmetrical gap (E).
A315 — [ gapped core set with A_ = 315 nH, asymmetrical gap (A).
950 |~ ungapped core set, A, =950 nH.

RM6S - 3H3 - A250 - X

core type 4—‘
core size
R or S for RM6

core material

\—y special version

A_value (nH)

gap type
A- asymmetrical gap to A_value
E- symmetrical gap to A, value

CPV -

coil former  ————!
(bobbin)

plastic material type:

P- thermoplastic

S- thermoset

mounting orientation:
V- vertical

RM5 - 1S - 8P

9 number & type of pins
D - dual termination
F - flat
L -long
number of sections
associated core type

A, value (nH) measured at B < 0.1 mT, f < 10 kHz, T = 25°C

A tolerance: | +3% || +5% || +8% || +10% || :25%|




RM/I cores

-~ hl—>

‘<— hz*

For applications other than filter
inductors the centre hole in the RM
core is not necessary. Inductance
adjustment is generally not
required. For wideband and power
transformers core performance can
be improved by using a solid centre
pole.

A, -values will be higher and less
flux concentrations occur in the core
because its cross section has
become more uniform.

Although RM cores were not
designed for the function of power
transformer or output choke they
are frequently used for this purpose.
Reason is the availability of a
complete and standardized range of
cores and accessories. For power
applications a range of special, dual
termination, coil formers is
available.

Summary:

+ standardized range

+ complete range of coil
formers

4 simple assembly and
mounting

+ small winding area

remark: coil formers CSV
series with other pin
configurations available
on request.

Core type RM4/| RM5/I RM6S/I RM8/I RM10/1 RM12/1 RM14/1
core factor
s A(mm-l) 1.69 0.935 0.784 0.604 0.462 0.388 0.353
eff. volume
v, (mm3) 322 574 1090 2440 4310 8340 13900
@2
o
z eff. length
§ |1 (mm) 233 23.2 29.2 384 446 56.6 70.0
o
)
S | eff. area
2 | A (mmz) 13.8 24.8 37.0 63.0 96.6 146 198
3
k5 )
min. area, 115 181 312 55.4 89.1 125 168
Amin (MM®)
LB =17 ~33 ~49 ~120 =2 ~45 ~74
core set (g)
a 9.8-04 123-05 14.7-0.6 19.7-0.8 247-1.1 29.8-1.1 34.7-12
b 11-05 14.9 max 17.9-0.7 23.2-0.9 285-1.3 374-13 422-14
¢ 46-02 6.8-0.4 82-04 11-05 135-05 16.1-05 19-06
£
?C,’ d2 7.95+0.4 10.2+0.4 124+0.5 17+0.6 21.2+0.9 25+1 29+1.2
o
g d3 39-02 49-02 6.4-02 8.55-0.3 10.9-0.4 12.8-04 15-0.6
£
S |e 5.8 min 6 min 8.4 min 9.5 min 10.9 min 12.9 min 17 min
h1l 104 0.1 104+0.1 124+0.1 16.4+0.1 18.6 0.1 245+0.1 30.1+£0.1
h2 7+04 6.3+0.4 8+04 10.8+0.4 12.4+0.6 16.8 +0.6 20.8+0.6
CPV 1S - 6PD 1S - 8PD 1S -8PD 1S-12PD 1S-12PD 1S-12PD 1S-12PD
CSv 1S - 6P 1S-6P 1S-6P 1S-12P 1S-12P 1S-12P
w
§ 2 2S - 6P 2S - 6P 2S - 12P 2S - 12P
o
- 1S-8P
CPVS 1S - 6P
CSVS 1S-8P 1S-8P
" CLI RM4/5/1 RM4/5/1 RM6/I RM8/I
o
S | cLp RM4/5/1 RM4/5/1 RM6/I RM8/I RM10/1 RM12/I RM14/1
RM4/5 RM4/5 RM6 RM8




Core type RM4/| RMS5/I RM6S/I RM8/I RM10/I RM12/| RM14/I
KK ces | A160 A250 A315
A250 A315 A400
A315 A400 A630
1050 1400 1900
Rz des | A315 A400 A400
A400 A630 A630
A630 A1000 A1000
2350 3250 4400
3C81 A63 E100 E160
A100 A160 A250
A160 A250 A315
A250 A315 A400
A315 A400 AG30
3000 3400 5400
g 3C90 AB3 A3 A100 A160 A160 A250
= A100 A100 A160 A250 A250 A315
%_ A160 A160 A250 A315 A315 A400
&g A250 A250 A315 A400 A400 AB30
‘“;_’ A315 A315 A400 A630 A630 A1000
= 2000 A400 3600 4950 6200 7100
)= A630
g 1125 2600
£ [3c1 & 3000 3400 5400
% 3C94 m A63 AB3 A100 A160 A160 A250
§ A100 A100 A160 A250 A250 A315
@ A160 A160 A250 A315 A315 A400
§ A250 A250 A315 A400 A400 AG30
= A315 A315 A400 A630 A630 A1000
g 2000 A400 3600 4950 6200 7100
S AB30
g 1125 2600
5 3C96 @ 1000 1800 2350 3250 4400 5500 6200
i
4
§ 3F3 A100 A63 AB3 A100 A160 A160 A250
A160 A100 A100 A160 A250 A250 A315
A250 A160 A160 A250 A315 A315 A400
950 A250 A250 A315 A400 A400 AB30
A315 A315 A400 A630 A630 A1000
1700 2150 3000 4050 5050 5700
3F35 D 800 1400 1750 2400
3F4 E A100 A100 AG3 A100
A160 A160 A100 A160
A250 A250 A160 A250
560 1000 A250 A315
A315 A400
1250 1700
o | 8EL 1800 3150 4100 5800 8000
to | sE4 2500 4500 5750 8000 11000
v | 3E27 4975 6000 8000 10700
_:CS‘ 3E5 3500 6700 8600 12500 16000
2 | 3E6 9500 12500 18000
E63 ~————— gapped core set with A_ = 63 nH, symmetrical gap (E).
A315 —t——— gapped core set with A_ = 315 nH, asymmetrical gap (A).
2000 ———— ungapped core set, A, = 2000 nH.
CPV 'S - RM5/I - 1S - 8P
ol fomer ) L—» nanber e ol s A_ value (nH) measured at
RM6S/- 3F3 - A 250 F-flat B<0.1mT,f<10kHz, T=25°C
core type ¢—— A valte (i) E:Zf:rcial oo L-long
P- thermoplastic number of sections AL tolerance: | +3% | + 50 | + 8% |
core size gap type S- thermoset
A- asymmetrical gap to A, value > iated core type
Ror S for RM6, E- symmetrical gap to A value mounting v | +10% | | +25% | | tégg;g
/I for cores without orientation mounting type: S- surface mount

»

center hole

P core material

V- vertical




RMI/ILP cores

- Ny =
Nl
-||'. ¥
dy \ d,
i
!
These low-profile RM cores have
solid centre poles and a lower Core type RM4/ILP RMS5/ILP RM6S/ILP RMB8/ILP RM10/ILP RM12/ILP RM14/ILP
height than the standard RM range.
They are ideal to construct
transformers and inductors with a
lower build height needed for low core factor
e ep— s 1A (mm-l) 1.20 0.710 0.580 0.440 0.340 0.280 0.250
also be used for planar designs,
either combined with PCB windings eff. volume
as a stand-alone device, or with Ve (mm3) 251 430 820 1860 3360 6200 10230
integrated PCB-windings. 2
g | eff. length
Summary: £ ls (mm) 173 175 218 28.7 339 42 50.9
+ low build height =]
) . @
+ suitable for planar designs § & BieR
2 | A (mmz) 145 245 375 64.9 99.1 148 201
8
@ | min. area,
Apin (MM?) 113 18.1 312 55.4 89.1 125 168
mass of
core set (g) =15 =22 =42 =10 =17 =34 =55
a 98-04 123-05 147-0.6 19.7-0.8 247-11 208-11 34.7-12
b 11-05 146-0.6 17.9-0.7 232-0.9 285-13 374-13 422-14
¢ 46-02 6.8-0.4 82-04 11-05 135-05 16.1-05 19-0.6
=
o | d2 7.95+0.4 102+04 124+05 17+0.6 21.2+09 25+1 29+1.2
o
@ | d3 39-02 49-02 64-0.2 8.55-0.3 109-04 128-04 15-0.6
L
-E e 5.8 min 6 min 8.4 min 9.5 min 10.9 min 12.9 min 17 min
h1l 78-0.2 78-0.2 9-0.2 11.6-0.2 13-0.2 16.8-0.2 205-0.2
h2 43+04 36+04 45+04 59+04 6.7+0.4 9+05 11.1+0.6
CSV 1S - 10P
1S-12P
2
£ |cpv 1S - 12PD
o
S | CPVS
o
CSVS 1S - 8P 1S - 8P 1S -8P
CLI RM4/5/ILP RM4/5/ILP RM6/ILP
"
% CLI/P RMB8/ILP RM10/ILP




Core type RM4/ILP RM5/ILP RM6S/ILP RMS/ILP RML0/ILP RM12/ILP RM14/ILP
[ des| [ des | [ des |  des | [ des | [ des | [ des |
A160 A250 A315
A250 A315 A400
e B A315 A400 630
1350 1850 2500
A315 A400 A400
A400 A30 A630
. | 303 R A630 A1000 A1000
=
g 2900 4100 5600
c
<3
g |3c0 1400 2350 3175 4550 6300 8100 9400
S
=)
&
@
(<3}
E |34 Y 1400 2350 3175 4550 6300 8100 9400
2
5
S |3cs @ 1250 2100 2900 4100 5600 7200 8300
o
s
(<5}
&
(=]
2 |3 1200 2000 2700 3800 5200 6700 7700
=
L
(9p]
()
8
ks @ 1000 1700 2200 3100
I cles | 750 1250 1600 2200 3000 3600 4200
o | 355 5000 8500 10500 16000 22000
'—
(W]
(9))
=
=
2 | 3e6 6700 11500 15000 23000 32000
RM6 S/ILP - 3C90 - A 250
core e 4— > e 1300 — 1 ungapped core set, A_= 1300 nH
core size gap type .
RS for RV, A‘gaj;’gm::’v‘j‘ue A, value (nH) measured at B < 0.1 mT, f < 10 kHz, T = 25°C
/I for cores without E- symmetrical
e G0 ake A tolerance: | x3w || £5% || x8% || z10% || 25 | [ 240

core material

CPV S - RMBIILP - 1S - 8P

coil former 4—1 \—p number & type of pins

(bobbin) D - dual termination
L-long

plastic material type:

P- thermoplastic

S- thermoset number of sections

mounting orientation: associated core type

V- vertical

mounting type: S- surface mount




U cores

§ |l«— B —
I: L] (= D - | C |
i L
i L T ‘
\ ..l‘:, 'z
| ._ .
. | 1
1 s 1
| L
U cores, with rectangular cross-sections,
are easy to produce and are relatively Core type u10/8/3 U15/11/6 U20/16/7 U25/16/6 U25/20/13 U30/25/16
inexpensive. For this reason they are very (376U250)
popular in low cost applications such as
interference filters and output chokes in
radio and TV equipment. There is no real core factor
optimization for transformer winding z I/A(mm'l) 474 1.60 121 2.07 0.850 0.690
designs and the core is rather bulky.
Large U cores like U93 and U100 are off. volume
suitable for very high throughput powers. vV '(mms) 309 1680 3800 3380 9180 17900
They can be stacked to form transformers, 4] e
capable of handling several kW's in %
applications such as industrial HF welding. % eff. length
= 38.3 52 68 83.6 88.2 111
8 | Iy (mm)
Summary: o
+ simple, economic shape 2
+ can be stacked for high “2-’ eff. areaz 8.07 32.3 56 40.3 104 161
power = Ag (mm®)
¢ bulky sizes %
¢ no self-shielding min. area
’ 2, 791 323 56 40.3 104 161
Apin (MM?)
S O =09 =4 =9 =8 =235 =43
core half (g)
- A 99+03 154+05 20.8+0.6 25.4+05/-04 248+0.7 31.3+0.7
=
E B 82-0.2 11.45+0.2 156+0.2 159+ 0.13 19.6+0.2 253%0.2
[%2]
==
.g C 2.85+0.15 6.25+04 75+0.25 6.4+0.13 127+0.3 16+0.5/-0.1
=
.ag) D 5+0.3 6.4+0.35 8303 9.5+0.13 114+04 149+04
k=i
E 435+0.2 54+04 6.4+£04 12.7+0.25 84104 10505
— 5| cPH 1S-4P 1S- 4P
S £
O =
S 2S - 4P
3C81 1400
ﬂ 3C90 420 1400 1900 1200 2900 3700
>
—
% 3E25 3400 @ 4300 @ 2320 @ 6300 @
@
S 3E26
[&]
3E27 3400 4800 2320 6300
540 A =540 nH measured in combination with another ungapped core half.

A, value (nH) measured at B<0.1mT,f<10kHz, T=25°C

A tolerance:




U 25/20/13

- 3C90

CPH -

U10/8/3 - 1S - 4P

A, value (nH) measured at B<0.1mT,f<10kHz, T=25°C

core type 4—‘ \—b core material coil former 4—‘ \—y number of pins
(bobbin)
number of sections
core size < plastic ¢
material type: » core type
P- thermoplastic
S- thermoset
mounting <
orientation:
H- horizontal
V- vertical
Core type U33/22/9 U67/27/14 U93/76/16 U93/52/30 U93/76/30 U100/57/25
(1F30) (1F10)
core factor
s I/A(mm'l) 1.27 0.850 0.790 0.307 0.421 0.478
eff. volume
v (mms) 9490 35200 159000 217000 297000 199000
” e
3
[}
§ | ef.length 110 173 354 258 354 308
S | I (mm)
(]
S
£ |cff.area 86.5 204 448 840 840 645
8 | A (mmd) '
@
S Siof =24 =85 = 400 = 560 = 760 =500
core half (g)
A 33.3+0.8 67.3+13 93+1.8 93+1.8 93+1.8 10162
E B 22.2+0.15 27+0.15 76+0.5 52+05 76+0.5 57.1+04
(%]
§ c 9.4+0.25 143+04 16+0.6 30406 30£06 254+0.8
o
E D 12.7+0.25 12.7+0.25 48+0.9 24 +0.45 48+09 31.7+0.75
=]
E 143+05 38.8+0.8 362+12 36.2+12 36.2+1.2 50.8+1
CPH
w
h—3 21_)
8 E
2
3C81 2300 3800
& [ 3c90 3400 8700 6400 5500
>
<
T | 3ES
o
3 | 3e27
540 A =540 nH measured in combination with another ungapped core half.

A\ tolerance:



| cores

i i
1 ' L
| II|I k— C—| A
‘ f
k B
|
1
i |
L] I'.
| cores are often used in
combination with U-cores to build a Core type 120/6/5 125/7/7 193/28/16 193/28/30 1100/25/25
simple transformer or inductor.
The smaller types, | 15, 1 20 and | 25
fit the range of U coil formers.
This combination is suitable for easy
to wind inductors in applications A 19805 25+07 9318 9318 101.6 £ 2
such as interference filters and
output chokes.
As with rods, the magnetic circuit is
open which is an advantage when
the currents have a high DC content. = |8 6.3+0.25 75 +02/-03 21505 30£06 25408
=
Summary: ‘Z
+ simple, economic shape 2
+ often combined with S
=
U cores 5 | C 51+0.2 75 +02/-03 16 + 0.6 2715%05 254+08
+ for open circuit inductors
4 no self-shielding
mass (g) =3 =7 =200 =370 =300
3C81
3C90 | | | | |
@ 3E25
S
© | 3E27

115/3/3 - 3C90

core type 4—‘ l \—p core material

core size




UR cores

This type is suitable for Line Output . é . ‘
Transformers (LOT) in TV-sets. The round leg i i
allows easy winding, also of strip conductors. T * i \ |
Because of the high voltages involved, the D ! | i_
round shape helps to prevent corona effect. B $ \ } i
' ‘
UR 28/20/13 - 3C30 r ‘
core type 4—1 \—p core material L ™ =~ ‘ i
-1 D1 L
e T I
core size *
TYPE 1 TYPE 2 TYPE 3
dimensions (mm) | | effective core parameters
core eff. eff. eff. mass
Core type shape A B c D En F factor volume length area of core
ZIIA Ve g A half
mm?) || @md) || @m) || @m) || (@)
UR28/20/14 6 28.3 204 11.2 13.0 8.5 75 0.990 9460 97 98 25
UR35/28/13 5 35.2 28.3 12.7 18.8 13.1 9.3 1.100 15900 132 120 42
UR39/35/15 3 38.7 35.2 149 24.8 15.0 9.1 1.094 24300 163 149 64
UR42/21/12 4 41.8 20.6 11.9 111 18.2 11.9 1.09 11800 113 104 31
UR42/32/15 5 42.5 318 15.2 20.2 14.4 12.0 0.832 26670 149 179 69
UR43/34/16 2 42.1 34.0 15.8 24.0 15.7 9.6 0.982 27100 163 166 71
UR44/36/15 1 43.8 35.9 14.65 24.45 16.65 11.8 1.006 28700 170 169 71
URA47/36/16 5 47.55 35.7 15.95 23.8 18.25 12.6 0.900 33800 174 194 86
URA48/39/17 5 48.0 39.4 17.0 26.4 174 13.0 0.865 39990 186 215 99
URG64/29/14 4 64.0 29.5 13.8 18.1 36.1 13.8 1.26 27000 185 147 71
URG64/40/20 7 64.0 40.5 20.0 26.5 23.2 20.0 0.726 61000 210 290 160
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product range
shape 3C81/ 3F3 3C15 3C30 3C34
 des | D
6 - - UR28/20/13 - 3C30
5 - UR35/28/13 - 3C15 UR35/28/13 - 3C30
3 - UR39/35/15 - 3C15 UR39/35/15 - 3C30
4 UR42/21/12 - 3C81
5 - UR42/32/15 - 3C15 UR42/32/15 - 3C30
2 - UR43/34/16 - 3C15 UR43/34/16 - 3C30
1 - UR44/36/15 - 3C15 UR44/36/15 - 3C30
5 - UR47/36/16 - 3C15 UR47/36/16 - 3C30
5 - UR48/39/17 - 3C15 UR48/39/17 - 3C30
4 UR64/29/14 - 3C81
7
7 UR64/40/20 - 3F3

Our present selection is displayed in the table above. In principle any core type can be supplied in all available grades.
Other customized shapes can be manufactured on request.




Ferrite Toroids

Ring cores have the best possible
shape from the magnetic point of view.
The flux path is completely closed so
the capabilities of the ferrite are fully
exploited. Especially for high
permeability ferrites the effect of even a
minor airgap in the magnetic circuit can
spoil up to 50% of the effective
permeability. A further advantage is the
very low leakage field which makes it a

Ring cores are mainly used for pulse-
and wide band transformers and
interference suppression coils but also
in special power supplies.

Summary:

+ simple economic shape

+ very low stray flux and leakage
inductance

4 not easy to wind

suitable shape for power and pulse

«——D

[«— d

transformers.
dimensions (mm) | | effective core parameters
Coretype outside inside height core factor eff. volume eff. length eff. area mass
diameter D diameter d H > IA(Mmm™) V, (mm?) I, (mm) A, (Mm?) ©)
TC2.5/1.3/0.8 25401 12701 08+0.1 11.3 2.7 553 0.49 0.012
TC2.5/1.3/1.3 254+0.1 127+0.1 127+0.1 7.14 4.29 5.53 0.76 0.022
TC2,5/1.312.5 254+0.1 127+0.1 254+0.1 3.57 8.57 5.53 1.55 0.044
TC2.5/1.5/0.8 25101 15+01 08-0.1 16.4 2.21 6.02 0.37 0.012
TC2.5/1.5/1-S 25+£0.1 15+01 1.0+01 123 2.94 6.02 0.489 0.015
TC3.1/1.3/1.3 3.05+0.15 12705 1.27+0.15 5.65 6.35 5.99 1.06 0.033
TC3.1/1.812 3.05+0.15 1.78 +0.15 2.03+0.15 5.75 9.10 7.23 1.26 0.05
TC3.4/1.8/1.3 3.43+0.18 178+ 0.18 1.27+0.18 7.93 73 7.62 0.96 0.035
TC3.4/1.812 3.35+0.13 178 +0.13 2.03+0.13 4.90 116 754 1.54 0.059
TC3.5/1.6/1.3 35+0.15 1.6+0.15 127+£0.15 6.32 8.3 7.25 1.15 0.043
TC3.5/1.8/1.8 3.46+0.15 1.78+0.1 1.78+0.1 5.31 11.0 7.65 1.44 0.06
TC3.9/1.8/1.8 3.94+0.2 1.78+0.15 1.78+0.15 4.44 14.8 8.1 1.83 0.086
TC3.9/1.8/2.5 3.94+0.15 1.78+0.15 254 +£0.15 311 211 8.1 2.6 0.12
TC3.9/2.2/1.3 3.94+0.17 224+0.18 1.27+0.18 9.20 9.2 9.2 1.00 0.045
TC4/2/2 4.0+0.15 20+0.1 20+0.1 454 16.7 8.71 1.92 0.095
TC4/2.211.1 4.0+0.15 22+01 11+01 9.55 8.82 9.18 0.961 0.04
TC4/2.2/11.3 4.0+0.15 22+01 127+01 8.28 10.2 9.18 111 0.05
TC4/2.2/11.6 4.0+0.15 22+01 16+0.1 6.56 12.9 9.2 1.40 0.06
TC4/2.2/1.8 40+£0.15 22+01 1.78+0.1 5.9 14.3 9.18 1.56 0.07
TC5.8/3.1/1.5 5.84+0.18 3.05+0.18 152+0.18 6.52 26.1 13.0 2.00 0.13
TC5.8/3.1/3.2 5.84+0.15 3.05+0.15 3.17+0.15 3.04 55.8 13.0 4.28 0.31
TC5.9/3.1/3 5.85+0.15 3.05+0.15 3+£0.15 3.2 53 13.0 4.05 0.14
TC6/412 6.0+ 0.15 4.0£0.15 20+£0.1 7.75 30.2 15.3 1.97 0.15
TC6.3/3.8/2.5 6.3+0.15 38+0.15 25+0.15 4.97 46.5 15.2 3.06 0.23
TC7.6/3.2/4.8 7.6+0.25 318+0.2 4.78+0.2 151 148 15.0 9.92 0.7
TN9/6/3 95+0.3 54+0.3 34+0.25 5.17 102 229 4.44 0.5
TC9.5/4.8/3.2 9.5+0.31 4.75+0.18 32+0.18 2.98 144 20.7 6.95 0.7
TN10/6/4 106+0.3 52+03 4403 3.07 188 24.1 7.8 0.95
TX13/7.1/4.8 1295+ 04 6.9+0.35 5.03+0.3 2.40 361 295 12.3 18
TN13/7.5/5 13.0+0.35 6.8+0.35 54+03 2.46 368 30.1 12.2 18
TX13/7.9/6.4 1295+04 76704 6.6+0.4 2.21 442 31.2 14.1 2.2
TN14/9/5 146+04 8.2+0.35 55+0.3 2.84 430 35 12.3 2.1
TN14/9/9 148+ 04 80+0.4 95+04 1.58 774 35 221 38
TX16/9.1/4.7 16.13+ 0.5 8.82+0.4 495+0.3 2.53 548 372 14.7 2.7
TN16/9.6/6.3 16.7+ 0.5 87+04 6.8+0.4 1.95 760 38.5 19.7 38
TN19/11/10 19.7+ 0.6 9.7+04 105+ 05 1.08 1795 44.0 40.8 9.2
TN19/11/15 199+0.6 95+04 155+0.55 0.718 2692 440 61.2 13.8
TN20/10/7 206+0.6 92+04 7.5%0.45 1.30 1465 43.6 33.6 1.7
TX22/14/6.4 22.35+0.7 1347106 6.6+£0.4 2.20 1340 54.2 24.8 6.5
TX22/14/13 22.35+0.7 1347+0.6 1295+ 05 1.07 2750 54.2 50.9 14
TN23/14/7 23707 131+0.6 75+045 1.81 1722 55.8 30.9 8.4
TN25/15/10 258+ 0.7 140+ 06 106+ 05 1.23 2944 60.2 48.9 15
TN26/15/10 268+ 0.7 135+ 0.6 106+ 05 1.08 3360 60.1 55.9 17

T =Toroid (Ring Core), TN = Toroid Nylon coated, TL = Toroid Laquered, TX = Toroid epoXy coated, TC = Toroid parylene C coated (no colour code)




dimensions (mm) | | effective core parameters
Coretype outside inside height core factor eff. volume eff. length eff. area mass
diameter D diameter d H b2 IlA(mm'l) Ve (mm3) le (mm) A, (mmz) (9)
TN26/15/20 26.9+0.7 13.2+0.6 205+ 0.6 0.538 6720 60.1 112 34
TN29/19/7.5 29.7+0.7 182+0.6 81+05 1.98 2700 732 36.9 135
TX29/19/7.6 29.25+0.7 18.75+ 0.6 785+ 05 2.06 2600 732 355 13
TN29/19/15 29.9+0.7 18.1+0.6 155+ 0.6 0.98 5410 73.2 73.9 28
TN32/19/13 32208 18.1+0.6 1305 0.99 5820 76 76.5 29
TE36/23/10 39.4 max 20.45 min 12.65 max 1.40 5730 89.6 63.9 30
TN36/23/10 36.8+£0.9 22.1+07 10.7+06 1.40 5730 89.6 63.9 28
TX36/23/10 36.25+£0.9 227507 1042 +05 1.46 5540 89.7 61.8 27
TE36/23/15 39.4 max 20.45 min 12.65 max 0.935 8600 89.6 95.9 45
TN36/23/15 36.9+09 21.9+07 15.7+0.6 0.935 8600 89.6 95.9 42
TX36/23/15 36.25+0.9 22.75+0.7 155+0.6 0.96 8440 89.7 94.1 40
TX39/20/13 39.15+0.9 19.3+0.7 1295+ 05 0.76 9513 84.9 112 45
TL42/26/13 421+11 259+08 1275+ 05 1.076 9860 103 95.8 53
TL42/26/18 421+11 259+08 178+0.7 0.769 13810 103 134 55
T50/30/19 50+1 30+£0.7 19405 0.65 22378 120.4 186 100
TX51/32/19 51.05+15 315+1 19.3£0.6 0.73 21500 125 172 100
TL55/32/18 558+ 1.7 321+1 18.3£0.9 0.651 26580 1315 202 134
TL58/41/18 58.7+1.1 405+0.9 179+07 1.0 23200 152.4 152.4 110
TL63/38/25 634+21 37.7+13 253+1 0.497 46500 152 306 220
TX74/39/13 73.9+152 38.61+1.32 12.95+05 0.80 34300 165 208 170
TL87/54/14 874+135 54+1 13.8 £ 0.45 0.987 46400 214 217 220
T87/56/13 87+1.25 56 + 0.9 12.7+0.25 1.123 42133 2175 194 200
TL102/66/15 1024 +2.1 655+ 14 153+0.7 0.956 68200 255 267 325
TL107/65/18 1074+2 64.7+14 18.3+0.55 0.700 96000 259 370 456
T140/106/25 140+3 106 + 2 251 0.903 161100 382 422 800
TN36/23/15 - 3E25 - X Isolation voltage
coretype 4—— L specilversion o . . o .
Toroids with polyamide, epoxy and laquer coating Toroids with parylene coating (TC): 1000 Vpc
'ci‘él“’r‘]’?ygﬁ‘ae 11(nylon) e (T, PXend TS Toroids with plasti TE): 3000V
& gl core sze D/ H diameter: <12 :1000Vpc erods i pasic caps (T oe
- L-laquer gﬁ';i%:ﬁi;ore 12-20 21500 Vpc
>20 12000 Vpc




Ferrite Toroids

Material 3B7 3C11 3c81 3C90 3D3 3E5 3E6 3E7 3E25
Core et
type white ellow urple orange
yP ywhite F/)Wh‘i)te g

TC2.5/1.3/0.8

TC2.5/1.3/1.3 1835 B3 970 E

TC2.5/1.3/2.5

TC2.5/1.5/0.8 765 EX

TC2.5/1.5/1-S 9220 B3 1020 B

TC3.1/1.3/1.3 1225 B3

TC3.1/1.8/2

TC3.4/1.8/1.3 s @D 110 @D 1580 1

TC3.4/1.8/2 1420 B

TC3.5/1.6/1.3 862

TC3.5/1.8/1.8

TC3.9/1.8/1.8

TC3.9/1.8/2.5

TC3.9/2.2/1.3 325 ED 97 ED
TC4/2/2 1190
TC4/2.2/1.1 1120 1315 B 725
TC4/2.2/1.3 720
TC4/2.2/1.6 1630 1915 B2 1050
TC4/2.2/1.8 2130 Y
TC5.8/3.1/1.5 450 D
TC5.8/3.1/3.2 90 ED 4130 £
TC6/4/2 1380 1620 9 890
TC6.3/3.8/2.5 2150 2530 4 3600 2 1390
TC7.6/3.2/4.8 8360 4
TNO/6/3 560 20707 2435 Y 1340
TC9.5/4.8/3.2 1000 €D 1200 330 @D 4390 B 5323 2
TN10/6/4 1750 LYl cies | 34707 4085 Y 2250
TX13/7.1/4.8 1475 1260 Y 415 €D 5400 B
TN13/7.5/5 2200 1170 £ 43407 50957 Y 2810
TX13/7.9/6.4 1620 1380 2 5900 EEY 3000
TN14/9/5 1900 1015 Y 3760 4115 B 2430
TN14/9/9 3400 1825 Y 67607 79557 Y 4370
nominal A value ("H) measured at B < 0.1 mT, f < 10 kHz, T = 25°C A, tolerance: | +20% | | + 25% | | +30% | | . |

" coated with parylene C (no colour code) | fggﬁjg || figgﬁ: || fﬁg% |

lacquered with polyurethane

76 T = Toroid (Ring Core), TN = Toroid Nylon coated, TL = Toroid Laquered, TX = Toroid epoXy coated, TC = Toroid parylene C coated (no colour code)



Material
Colour

Core Code

type

3E27

green

3E28

3F3

blue

3F4

beige

3R1

black

354

4A11

4B1

4C65

TC2.5/1.3/0.8

u B3

TC2.5/1.3/1.3

300 £

150 2

TC2.5/1.3/2.5

1400 B3

TC2.5/1.5/0.8

TC2.5/1.5/1-S

o ces |

TC3.1/1.3/1.3

190 £

TC3.1/1.8/2

1100 3

TC3.4/1.8/1.3

660

TC3.4/1.8/2

TC3.5/1.6/1.3

TC3.5/1.8/1.8

w0 B

TC3.9/1.8/1.8

1400 Y

TC3.9/1.8/2.5

2020 B

TC3.9/2.2/1.3

575

TCA4/2/2

1110 £

TC4/2.2/1.1

260

92

16

TC4/2.2/1.3

122

TC4/2.2/1.6

380

KPR ces |

134

24

TC4/2.2/1.8

TC5.8/3.1/1.5

890

25

TC5.8/3.1/3.2

1650 Y

TC6/4/2

325

2715 B

114

20

TC6.3/3.8/2.5

500

177

TC7.6/3.2/4.8

3800 B

TN9/6/3

440

170

30

TC9.5/4.8/3.2

2135

TN10/6/4

740

286

52

TX13/7.1/4.8

2750

990

TN13/7.5/5

900

460 B

360

64

TX13/7.9/6.4

3000

1100

TN14/9/5

790

310

55

TN14/9/9

1430

560

1200 nominal A, value (nH) measured at B < 0.1 mT, f < 10 kHz, T = 25°C

1)

coated with parylene C (no colour code)
lacquered with polyurethane

H = available (no A, spec.)

A, tolerance: | +20% | | +25% | | +30% || +

40%
30%

| +25%
—20%

+30% | | +20%
—40% | [ —40%

T = Toroid (Ring Core), TN = Toroid Nylon coated, TL = Toroid Laquered, TX = Toroid epoXy coated, TC = Toroid parylene C coated (no colour code)



Ferrite Toroids

1200 nominal A, value (nH) measured at B < 0.1 mT, f < 10 kHz, T = 25°C

1)

/8| T =Toroid (Ring Core), TN = Toroid Nylon coated, TL = Toroid Laquered, TX = Toroid epoXy coated, TC = Toroid parylene C coated, TE = Toroid Encapsulated in plastic caps

coated with parylene C (no colour code)
) lacquered with polyurethane

A, tolerance: | =20% || +25% || 30% ||

—30%

| +25%
= 20%

+30% | | +20%
—40% —40%

Material 387 3c11 3c81 3¢90 3D3 3E5 3E6 3E7 3E25
ool .
ype white Yohte e orange
TX16/9.1/4.7 1400 1215 B3 5200 Y
TN16/9.6/6.3 2700 1480 B 54707 6430° Y 3540
TN19/11/10 5000 2680 Y 6420
TN19/11/15 7500 4020 B2 9630
TN20/10/7 4150 230 B3 82507 96852 Y 5340
TX22/14/6.4 1650 1400 Y 6000 Y
TX22/14/13 12080 Y
TN23/14/7 3000 1600 EY 3820
TN25/15/10 4400 2350 Y 8680? 10200” Y 5620
TN26/15/10 5000 2645 Y 10000% 6420
TN26/15/20 10000 5400 23 12800
TN29/19/7.5 2700 1460 6340° Y 3550
TX29/19/7.6 1740
TN29/19/15 12850% 2 7000
TN32/19/13 5450 2010 Y 10700 6950
TE36/23/10 3900 2060 =Y 9090 =Y
TN36/23/10 3900 2060 Y
TE36/23/15 5800 3670 3000 £ 12100 13600 E2Y 7390
TN36/23/15 5800 3090 Y 11400? 13400° I3 7390
TX36/23/15 3670 13600 E2Y
TX39/20/13 4700 3800 Y
TL42/26/13 5000 2690 Y 6425
TL42/26/18 12900
T50/30/19 19400 E2Y
TX51/32/19 4800 3980 Y 17300 Y 8890
TL55/32/18 10620
TL58/41/18 5400 2890 Y 6900
TL63/38/25 13900
TX74/39/13 4350 3620 Y 15776% 2 8060
TL87/54/14 5470 2930 Y
T87/56/13 11190 Y
TL102/66/15 5300 7900 2
TL107/65/18 9900 FY
T107/65/25
T140/106/25 7700 Y

+40%




Material 3E27 3E28 3F3 3F4 3R1 354 4A11 4B1 4C65

Colour
Core Code

type green blue beige black

TX16/9.1/4.7 2600

TN16/9.6/6.3 1160 450

TN19/11/10

TN19/11/15

TN20/10/7 121

TX22/14/6.4 3055 759

TX22/14/13 6110 2200

TN23/14/7 1250 | 485 87

TN25/15/10 1840

TN26/15/10

TN26/15/20

TN29/19/7.5

TX29/19/7.6 3225

TN29/19/15

TN32/19/13 2270

TE36/23/10 4545 112

TN36/23/10 112

TE36/23/15 6800 2420 | 940 168

TN36/23/15 2420 [ | 2285 Y 940 170

TX36/23/15 6800

TX39/20/13 8720

TL42/26/13 820

TL42/26/18

T50/30/19

TX51/32/19 8890 3200

TL55/32/18 10620 1350

TL58/41/18

TL63/38/25 4550

TX74/39/13 2900

TL87/54/14

T87/56/13

TL102/66/15 165 EX

TL107/65/18 3230 1354 2y

T107/65/25 4485 2 1870 B3

T140/106/25

1200 +— nominal A, value (nH) measured at B < 0.1 mT, f < 10 kHz, T = 25°C A, tolerance: | +20% | | +25% | | +30% | | igg% |

Y coated with parylene C (no colour code) M - available (no A spec.) | ‘:%832 | | *:‘31832 | | tﬁggﬁ; |
lacquered with polyurethane

T =Toroid (Ring Core), TN = Toroid Nylon coated, TL = Toroid Laquered, TX = Toroid epoXy coated, TC = Toroid parylene C coated, TE = Toroid Encapsulated in plastic caps




Iron Powder Toroids

— |-—
D | o |
Due to the high saturation flux
density of iron powder (950...1600 Core type TN7.5/4.1/3 TN12/8/4.4 TN17/9.8/4.4 TN20/13/6 TN24/15/7.5 TN27/15/11 TN33/20/11
mT) these ring cores are very @ @ @ @ @ @ @
suitable for output chokes carrying
high DC currents. Another
application is found in lamp dimmers -
core factor
as ballast choke. > UAmM™Y 358 3.30 2.55 2.44 176 102 123
The cores are made of electrolytic
iron powder, mixed with a small
amount of resin for insulation. They
are coated with polyamide 11 CIERL P 83 290 635 1020 1895 3720 5200
(thickness 0.1 - 0.3 mm). The Ve (Mm°)
isolation voltage between core and *
winding is up to 1500 V. %
£
[
: 5 | eff.length
Summary: S | Y 17.3 30.9 402 49.9 57.8 61.6 80.0
+ high saturation flux density o |[le (mm)
+ suitable for output chokes §
+ for EMI-suppression with =
high DC bias 3
@ | s e 481 937 158 204 2238 60.4 65.0
A; (mm©)
mass (o) ~06 =2 =5 =75 =13 ~25 ~35
D 81+03 13.0+0.3 17.8+0.3 205+05 24305 21505 33605
2
S~
g E d 35+03 74%03 89+03 123+05 13.8+0.5 14005 192+05
=
=
H 33+05 48+05 48+05 6.5+05 8.1+05 114+05 115+£05
N 14 15 20 21 29 49 41
dark yellow
2P50
TN20AIE - 2P%0 = || it 18 19 25 26 36 62 51
v v S
core type core material +l 2P65 23 25 32 34 47 80 67
L | darkred
coating type ‘_’l
N poamde 1 < | 2P80 28 31 40 4 57 9% 82
dark green
core size 2P90 30Y 33Y 42Y 449 619 105Y g7V
dark brown

YA, tolerance: + 10/ ~15%







Materials and applications for EMI-suppression

| property | | conditions | | EMI-suppression |
| symbol || f(Hz) | BorH | T(c) | wnit || sB1 | scu | 3es | ame | se2s | sE6 | se2r | aann | an15 | a1 | 4ces |
H; (£20%) <10 | <0ImT 25 900 4300 10000 | 12000 | 6000 7000 6000 700 1200 250 125
30 <25 <30
100 <20 <75 <25 <20 <15
300 <200 <200
tan dy; <0.1mT 25
450 <50
10
1000 <100 <300 <90
3000 <1000 | <1500| <300 <80
10 000 <130
250A/m | 100 =200 | =180 =210 | =210 | =180 =290 =280 | =180 =180 | =260 | =250
B 10 mT
3000Am| 25 =370 | =340 | =380 | =380 | =380 =450 | =400 | =320 | =340 | =350 | =380
He Alm =25 =10 =5 =4 =5 =5 =5 =35 =25 =150 =250
10 25
B, mT =190 =120 =80 =100 | =100 =120 =120 =110 =150 =240 =280
T, °C > 150 >125 >125 >130 >125 > 155 > 150 >125 >125 > 250 > 350
p DC 25 Qm =0.2 =1 =05 | =01 | =05 =05 | =05 | =10° | =10° | =10° | =10°
density kg/m? =4800 | =4900 | =4900 | =4900 | =4900 | =4900 | =4800 | =5100 | =5100 | =4600 | =4500
ferrite . . I .
type MnZn MnZn MnZn MnZn MnZn MnZn MnZn NiZn NiZn NiZn NiZn
Properties measured on sintered, non ground ring cores of dimensions 025 x [115 x 10 mm which are not subjected to external stresses.
| property || conditions | | EMI-suppression |
| symbol || f(MHz)| BorH | T(°c) | wnit || 351 | 33 | 354 | 4s2 | 4s4 | 4s7 |
Y <001 |<0ImT| 25 =4000| =350 = 1700| =700 | =250 |= 200
1 =230
3 225
10 =60
| z|» <0ImT| 25 Q
30 >25 | 260 | 250
100 260 | =280
300 >100| =90 | =290
B 250A/m | 100 =180 | =250| =140 | =180 | =130 [=120
<0.01 mT
3000A/m| 25 =400 | =350| =350 | =350 | =300 =300
H, Alm =10 | =60| =20 | =30 | =160 [=180
0.01 25
B, mT =120| =230 =170 | =120 | =130 |= 170
T °C 2125| 2225| =110 | 2125 | 2130 | =140
p DC 25 Qm =1 | =10%| =10% | =10° | =10° | = 10°
density kg/m3 | |= 4900| = 4800| = 4800 |~ 5000| = 5000|= 5000| Products generally comply with the material
specification. However, deviations may occur
ferrite vnzn | Mzl mnzn | Nizn | Nizn | Nizn due tp.shape, size and gr_lndlng operan_ons etc.
type Specified product properties are given in the data
sheets or product drawings.

Properties measured on sintered, non ground ring cores of dimensions [125 x (115 x 10 mm
which are not subjected to external stresses.
1) Measured on a bead [05x 02 x 10 mm



Materials and applications for EMI-suppression

Sample boxes containing specially
selected ranges of ferrite products
are available from Philips to help
equipment manufacturers develop
optimum solutions for EMI-
suppression.

Each sample box contains an
assortment of suppression cores
that aids circuit designers in the
often trial-and-error process of
finding the most suitable EMI-
suppression component.

Surface Mount Beads and Chokes
box

contains a range of beads, common
mode chokes and wideband chokes
for Surface Mount applications.
These SMD components are
suitable to prevent generated
interference and to suppress
incoming noise

FERROXCUBE

signals and parasitic oscillations. All
products are delivered in tape-and-
reel according to IEC and EIA
standards ready for use on
automatic mounting machines.

Ordering code: SAMPLEBOX9

Cable shielding sample box

offers a broad range of cable
shielding products. This includes
tubular cable shields for coaxial
cables and rectangular cores for flat
ribbon cables as well as split types
for retro-fit solutions with the proper
accessories. These products
provide a high level of impedance
over a wide

frequency range and allow EMI-
suppression techniques to be used
on both internal and external cabling
in electronic equipment.

Ordering code: SAMPLEBOX10

EMI-suppression Products box

contains leaded cores for automatic
insertion in PCB's with different
design configurations, plus beads
and multihole cores in several
materials, specially developed for
interference applications, and
ranging from small to large sizes to
cover the different mechanical

requirements for the particular
design.

Ordering code: SAMPLEBOX11
Multilayer Suppressors box
contains a selection of suppressors
in 4 different sizes: 0603, 0805,
1206 and 1806.

Ordering code: SAMPLEBOX12

All sample boxes come with a specific brochure with all necessary information about product types,
product description, location of the components and electrical performance and characteristics.

www.ferroxcube.com
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A
Si A B C D Weight
1z (mm) (mm) (mm) (mm) (mg)
0603 1.60 £ 0.15 0.80+£0.15 0.80 £ 0.15 0.36 £ 0.15 =5
0805 2.00£0.20 1.25£0.20 0.90 £ 0.20 0.51+0.25 =11
1206 3.20+0.20 1.60 £ 0.20 1.10£0.20 0.51+0.25 =28
1806 450 +£0.25 1.60 + 0.25 1.60 + 0.25 0.61+0.25 =55
MLS0603 - 4S7 - 600
type number size Z@100MHz Rpc max (Q) I max (mA) ree L — ir?\f:xd; E\Cg?s are significant
core size core material :E:;I:I;:‘;S number of zefos
600 - 60
101 - 100
MLS0603-457-600 EE3 0603 60 0.2 300 151150
301 - 300
MLS0603-457-101 EE 0603 100 03 250 102-1000
MLS0603-457-121 XY 0603 120 0.3 250
MLs0603-457-151 KX 0603 150 03 20 ¢ Rpc: resistance of component for DC current
MLS0603-457-301 Y 0603 300 035 230 + Maximum rated current: measure of current
MLS0603-4S7-601 Y 0603 600 0.45 210 capacity of the component. When the
MLS0603-457-102 m 0603 1000 0.6 190 maximum rated current is applied,
MLS0805-454-300 B3 0805 30 01 600 temperature rise shall npt exceed 2.0 ©
¢ Standard tolerance on impedance is +25%
MLS0805-454-600 2 0805 60 01 600 ¢ Other tolerances or electrical specifications
MLS0805-457-121 Y 0805 120 0.2 400 can be provided upon request
MLS0805-457-151 BN 0805 150 03 200 ¢ Operating temperature: -55°C - +125°C
MLS0805-457-301 A 0805 300 03 200
MLS0805-457-601 Y 0805 600 0.3 240
MLS0805-4S7-102 Y 0805 1000 0.4 200
MLS1206-454-300 Y 1206 30 0.1 600
MLS1206-454-700 EE 1206 70 0.1 600
MLS1206-454-900 Y 1206 90 0.2 400
MLS1206-454-121 Y 1206 120 0.2 300
MLS1206-454-601 Y 1206 600 0.5 200
MLS1206-457-102 BN 1206 1000 0.7 150
MLS1806-454-800 Y 1806 80 0.1 600
MLS1806-454-151 =Y 1806 150 0.2 500




EMI-suppression products

SMD beads

SMD common mode chokes

i—AI
|
|
|
|
|
‘« 0*‘

BDS3/1.8/5.3-3S1

a b c

53+ 035 |3.05+£0.15| 1.8max

1Zlyyp = 28 Q (10 MH2)

BDS3/1.8/5.3-4S2

a b c

53+ 035 |3.05+£015| 1.8max

IZlyyp = 38 Q (100 MHz)

BDS3/3/4.6-3S1

a b c

46+ 03 | 3.05+0.15 3 max

5.6
+0.2

=3

108
0.3

3
0.2 b a
1]
: i
12 f -
[
CMS2-5.6/3/4.8-4S2 CMS4-11/3/4.8-4S2

IZhyp = 45 Q (10 MH2)

a=475£03mm/b>11

a=475£03mm/b>11

E 1Zltyp = 35 Q (100 MHz i
BDS3/3/4.6-452 typ ( ) Icnhn:r:nel Zyp =23 Q2 (100 MH2)
= § ¢ CMS2-5.6/3/8.9-4S2
46+ 03 [305+£0.15| 3max a=89-05mm/b>5 outer
1Zlyyy = 30 Q (100 MH
IZltyp = 60 © (100 MH2) channel typ =30 Q (100 MHz)
1ZItyp = 50 Q (100 MHz)
BDS3/3/8.9-351 In SMD Common mode chokes 2 or 4 conductors within a single soft- CMS4-11/3/8.9-452
a b c ferrite block are connected along their lengths by an air gap. Common- a=89-05mm/b>5
8.9+035 | 3.05+0.15 3 max mode signals - interference signals passing in the same direction along inner ~
the input and output channels of a device (an IC for instance) - channel IZItyp =45 Q (100 MH2)
IZIIVD =80 Q (10 MHz) reinforce the magnetic flux around both conductors, and are therefore
BDS3/3/8.9-452 attenuated. In contrast, the wanted signal passing along the input and outer IZIty =60 Q (100 MHz)
g channel p
a b c

8.9+0.35 | 3.05+0.15 3 max

1Zlyp = 100 Q (100 MH2)

output channels cancel the flux around the conductors and therefore

passes unattenuated.

BDS4.6/3/8.9-4S2
a b c
89+035 | 46+03 3 max

1Zityp = 100 Q (100 MHZ)

Our range of SMD beads replace the well
known beads on wire in applications where
SMD components are required.

They consist of a rectangular ferrite body
and a lenght of flat copper wire, which is
inserted through the ferrite and bent around
to form two solder pads. The wire is
presoldered and complies with solderability
test TA (method 1) in

IEC 60068-2-58.

Taping method IEC 60286-3 and 481-1.




beads on wire

EMI suppression beads

d L (— D —m
R
— |
l— 1 It 4 - 1
| . |
- d
dimensions 1Zlpyp (Q) dimensions (mm) 1Zltyp (Q)
yp typ
type number B L | d | at100 MHz type number b) d L at 10 MHz
R 35 35 - G = BD3/0.7/4-351 @| 3+01 | 07+01 | 4%02 49
s £02 | -05 ’ ’
35 a7 BD5.1/0.8/4351 @MY | 51-03 | 0.75+0.1 | 4%02 66
BDW3.5/4.7-4S2 64.4 0.65 75
02 | -05 BD3/1/10-351 @ | 3+01 [1+0.1/-005 10+03 91
35 5.25
BDW3.5/5.3-452 vo25 | so2s | 22 0.64 82 BD5.1/0.8/10-351 51-03 | 075+01 | 10+03
35 6.0 ! _
BDW3.5/6-452 644 065 100 BD5.1/1.5/4-351 51-03 | 15+015 | 4+02 40
' +02 | 025 ' '
35 6.7 BD5.1/1.5/10-351 51-03 | 15+015 | 10+03 100
BDWS3.5/6.7-4S2 64.4 0.65 110
02 | +025 BDS5.1/2/4-351 51-03 | 2+02 4+02 30
35 76
SDRBETS R w9 | ege | & B el BD5.1/2/10-351 @D | 51-03 | 2+02 | 1003 76
BDW3.5/8.9-4S2 35 89 1 eaa | oss 146 D dimensions (mm) Zltyp (Q)
+02 | +035 P b) d L at 100 MHz
GRS D= | e | g BDL9/0.89.6-452 @D | 19+02 | 08+02 | 975-02 | 69
£025 | %03
35 14 BD5.1/0.8/10-452 @ | 51-03 | 075+0.1 | 10+03 213
BDWS3.5/11-4S2 64.4 0.64 180
025 | 04 BD3/1/4-4S2 3+01 [140.1/-005] 4£02 48
35 138
BDW3.5/14-452 +025 | +o05 | %4 0.64 220 BD3.5/1.3/3.3-452 3502 | 13+0.1 |325%0.25 40
BD3.5/1.3/6-452 35+02 | 13+01 | 6025 60
Beads-on-wire are suitable to suppress unwanted signals between parts of a PCB. They BD3.5/1.3/13-4S2 35+0.2 13+01 |127+£0.35 125
consist of a suppression bead fixed on a length of wire and taped on a bandolier. The
bandolier fits most commonly used automatic mounting machines. BD5.1/1.5/4-4S2 51-0.3 1.5+0.15 4+£0.2 51
The tape complies to tape standards IEC 60286 part 1 and EIA-RS-96-D.
BD5.1/1.5/10-452 51-03 | 1.5+015 | 10+03 130
BD5.1/2/4-452 51-0.3 2+02 4402 40
BD5.1/2/7.1-452 51-03 2+02 71402 78
BD8/2/4-452 8+0.2 2+02 4402 61
BD5.1/2/10-452 @| 51-03 | 2+02 | 10%03 100
BD6.4/3/25-452 6.35+0.15 | 2.95+0.45 | 25.4+0.75 200
BD7.7/2.3/7.6-452 765-025 | 2.25+0.25 | 7.55+£0.25 92
BD8/3/4-4S2 8+0.2 3+02 4+0.2 43
BD8/3/10-452 8402 3+0.2 10+0.3 106

Color code: 4S2 has a flash of yellow paint



EMI-suppression products

| cable shields
| tubular cable shields | | cable shields for round cable (split)
,‘ E ‘+
i B (el el A
[}
D ¢ { L O —— - o ©
v o [N/ | F--
[9] [
L % ~ A c
fig. 1 fig. 2
dimensions 1Zltyp (Q) —_—
yp
type number = 5 3 at 100 MHz [
©
CST7.8/5.3/9.8-354 EBY| 7.8+02 | 53+03 | 9.8+0.2 50 A L
) . Y=
csT8.3/35/10-354 EEY| 83-04 | 35+03 | 10-06 9% YN
= D ‘4% Cc ‘¢
CST9.5/4.8/6.4-452 B | 95+0.25 | 4.75+0.25 | 6.35+0.35 50
fig. 3 fig. 4
CST9.5/4.8/10-452 EY| 95+0.25 | 475+0.15 | 10.4+0.25 80 dliEnsEne Zhyp (Q)
type number fig. typ
A B| C|D E | at 100 MHz
CST9.5/4.8/19-452 EY| 95+0.25 | 475+0.15 | 19.05+0.7 145
CSA15/7.5/29-452 Y| 1 15| 66 ) 286) 75 275
+0.25| +0.3| £0.8(+0.15
CST9.5/5.1/15-354 EBY| 95+03 | 51+0.15 | 145+0.45 110
nylon case 2 [179] 70 (323 | 92 | 9.0
CST9.7/55.1-452 BR[| 9.65+0.25 | 5+02 | 505-0.45 43
CSA15/7.5/29-452-ENEEY |1+2 | 17.9 | 7.0 [ 323 | 92 | 9.0 275
CST14/6.4/29-452 Y| 143+045 | 6.35+0.25 | 28.6+0.75 250 18.65110.15| 28.6 | 9.4
CSA19/9.4/29-452 Y| 1 04| %03 %08 |+015 225
CST14/7.3/29-452 KB | 143+045 | 7.25+0.15 | 28.6+0.75 215
nylon case 2 221 102|323 | 117 | 9.0
CST16/7.9/14-452 EEY(16.25-0.75 | 7.9+0.25 | 143+0.35 113
CSA19/9.4/29-452-ENEY | 1+2 | 22.1 | 10.2|32.3 | 11.7 | 9.0 225
CST16/7.9/29-452 EEY[16.25-0.75 | 7.9+£0.25 | 28.6+0.75 213 25.9 113.05| 28.6 | 12.95
CSA26/13129-452 EE | 1 B! o e ey 250
CST17/9.5/13-452 EIY| 17.45+04 | 95+0.25 | 12.7+05 88
nylon case 2 | 29 | 134|325 | 148 | 18.0
CST17/9.5/29-354 |FI2Y|17.45+0.35 | 9.53 +0.25 | 28.55 + 0.75 200
CSA26/13/29-452-ENERY [1+2 | 29 | 134325 | 148 | 18.0 250
CST17/11/60-354 EEY| 17.2-12 | 11+05 60-25 320 e 159 | 79 | 143 7.95
CSC16/7.9/14-452 3L galwaal soal san 113
CST19/10/29-452 Y| 19-0.65 |10.15+0.25| 28.6+0.75 196
nylon case 4 1247 | 761|228 | 102 | 178
CST19/11/12-354 EEY| 19+04 | 106+03 | 115+04 75
CSC16/7.9/14-452-ENERRY |3+4 | 24.7| 7.6 | 22.8 | 10.2 | 17.8 113
CST26/13/29-452 Y| 25.9+0.75 | 12.8+0.25 | 28.6+0.8 225
Cable shields are ideal to suppress high frequency noise on cables. For maximum efficiency
the ferrite should be placed as close as possible to the conductors. Therefore we offer several
CST2919/75-452 EBY| 29+075 | 19+05 | 75+0.25 47

sizes to fit most standard round and flat cables. The split cable shields can be mounted with

metal clips or nylon cases without removing connectors.




cable shields

flat cable shields (split)

flat cable shields

e =
T R
: 7]
B A — T www T v i
J Ml bedd o OO
o - 4 -
| M © A
< NPy
fig. 1 fig.2 ° fig. 3
flat cable shields with matching nylon cases |
) dimensions 1Zltyp (Q)
t fig. typ
ype number ig A e SRNE £ | at 100 MHz
451 | 344 | 286 | 6.35 | 0.85
45/6.4/29-4S2 1 22
CSU45/6.4/29-45 des +0.75(£0.7 | £ 0.7 [£0.25| £0.2 °
nylon case 2 (495|343 (323 | 81 | 20.0
CSU45/6.4/29-452-EN BB |1+2| 49.5 | 343 | 32.3 | 8.1 | 20.0 225
76.2 | 65.3 | 28.6 | 6.35 | 0.85
Csuel6.429-452 B | 1 PR e B By 215
nylon case 2 (80.8|655|322| 81 | 508
CSU76/6.4/29-452-EN BB |1+2| 80.8 | 65.5 | 32.2 | 8.1 | 50.8 215
) dimensions 1Zltyp (Q)
fig. typ
type number ig A e G £ | at 100 MHz
76.2 | 65.3 | 12.7 | 6.35 | 0.85
csurel6.4/13-354 Y| 1 110
+15[+13{+04|+0.25(+£0.2
76.2 | 65.3 | 15.0 | 6.35 | 0.85
Csu76/6.4/15-354 Y| 1 160
+15[+13|%£06|+0.25(+0.2
76.2 | 65.3 | 28.6 | 6.35 | 0.85
CSU76/6.4/29-354%) [EY| 1 235
+15/+13[+08|*x0.25/£0.2
CLI-CSU6.4 EX)| 3 |161| 110|127 | 114 | 80

*) can be supplied with nylon case upon request

c
J A
I B I
\ L ——E
l—p— f
A e C ——I
fig. 4 fig. 5
. dimensions 1Zltyp (Q)
t b fig. typ
ype number “TAT B[ clp | E|al00me
coranonsass  EEy| 4 | 8|2 B4 BT 5
+£1.0 |+ 0.351+ 0.75% 0.75/+ 035
CSFagil2/15-3545s Y| 5 385|121 | 25412681 191 196
£0.6|+04|+08|+08 |+0.4




EMI-suppression products

bobbin cores

BC13/4.8/16-3C90)

a b c d
128-05 16 48+0.2 10
A (nH) =50
BC22/12/14-3c90 D
a b c d
2+1 14+1 12+0.3 8.6+ 0.6
A, (nH) =86
BC22/12/18-3c%0 D
a b c d
2+1 18+1 12403 126+06
A (nH) =85
BC22/12/19-3c0 D
a b c d
2+1 185+ 1 12403 105 +0.6
A (nH)=91
BC22/12/38-3c90 D
a b c d
2+1 38+ 14 12403 30+14
A (nH) =74
BC23/12/14-3c902 €D
a b c d
226+1 14+1 12+0.3 8.6+ 0.6
A, (nH) =92

Bobbin cores are easy to wind with thick copper wire. Application is mainly as power inductor in output stages of converters or as EMI choke in lines with high DC currents. The magnetic circuit is open,
resulting in high current capability, but also in quite some stray flux.
AL measured with fully wound bobbin

1) no central hole, 2 wire slots
2) no wire slots



multi hole cores

L

I
o
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-~ T

L
MHC6
|

— @@ — *
= co0f;
L ~—H H
MHR6
dimensions (mm
type number o) q ( L ) m
MHC6-6/10-354 6+0.3 0.7+02 | 10+£05
MHC6-6/10-4B1 6+0.3 0.7+02 | 1005
MHC6-6/5-4S2 6+0.3 07+02 | 5-02 -
MHB2-14/8.5/8-4B1 €D 85-05 | 35+05| 8+03 14+ 05
MHB2-14/8.5/14-4B1 85-05 | 35+05 | 14+04 | 14+05
MHB2-13/8/6-481 ¥ 8.0+0.3 3103 6+0.3 13+0.3
MHB2-13/8/6-3C90" 8.0+0.3 3+03 6+0.3 13+0.3
MHR2-11/5.4/11-4A11 @ 54+03 20+0.3 | 109+0.3 | 108+£0.3
MHR2-11/5.4/11-3C90 €D 54403 | 20£03 | 109204 | 10803
MHR6-6.1/4/10-3B1 | 2+02 0.7+03 | 10+05 | 6.1+0.3

Multi-hole cores are used for small HF Summary:

transformers, for voltage or impedance + wide range of shapes

matching in TV, communications, data + several materials

transmission, instrumentation and similar + for HF matching and suppression

applications. They are available with 2 and 6
holes (twin cores and six-hole cores), in round
and rectangular shapes.

Y Chamfered holes and sides.




EMI-suppression products

rods

L—— - — D

-

type number

dimensions (mm)

3B1 3s3 4B1 D L

ROD2/20-3B1-D €D 2-0.05 20-0.9
ROD3/15-4B1-D 3-0.05 15-0.8

ROD3/20-3S3 3-03 20+£04

ROD3/20-3B1-D 3-0.05 20-0.9
ROD3/25-3B1-D 3-0.05 25-1.0
ROD3.3/17-3S3 33+01 17+0.3

ROD4/15-3B1-D ROD4/15-4B1-D 4-0.05 15-0.8
ROD4/25-3B1-D 4-0.05 25-1.0
ROD5/20-3S3 5-0.30 2005

ROD5/20-3B1-D ROD5/20-4B1-D €D 5-0.05 20-09
ROD5/25-3S3 5-0.30 25-1.0

ROD5/25-3B1-D 5-0.05 25-1.0
ROD5/30-3B1-D ROD5/30-4B1-D €D 5-0.05 30-1.2
ROD5.3/18-3S3 525-0.3 18+0.3

ROD6/25-3S3 6-0.30 25+0.6

ROD6/30-3S3 6-0.30 30+0.9

ROD6/30-3B1-D ROD6/30-481-D CED 6-0.10 30-1.2
ROD6/40-4B1-D €D 6-0.10 40-16

ROD6/50-481-D €D 6-0.10 50+ 1.0

ROD6.5/25-3S3 6.5-0.30 25+0.6

ROD8/25-353 E 8-05 25+0.75

ROD8/50-3B1 ROD8/50-481 D 8-040 50+ 1.0
ROD8/150-481 ED 8-0.40 150+ 3.0

ROD10/200-381 €D ROD10/200-481 €D 10-0.50 200+ 4.0

Generally, ferrite rods are used as the core of will not be limited by the material, but by the coil ~ The L value and Q-factor are measured (upto 6 Summary:

solenoidal chokes. Such a choke can carry a
high DC current without being saturated because
of the open magnetic circuit. In most cases, the

frequency range

capacitance. Curvature and mechanical
tolerances of the standard range fulfil the

requirements of DIN41291 or its equivalent IEC

60233-1966.

mm outer diameter) in a standard coil, according
to DIN 41276 or its equivalent IEC 732-1982,

and compared with a standard rod.

+ for solenoidal coils
+ open circuit, no self shielding
+ not easily saturated by load currents




tubes

| D
- | ———M » d

type number dimensions (mm)
4B1 3B1 3C90 D d L
TUB3.1/1.3/19-381-DL €D 3.1-0.02 13+02 18.8 - 0.5
TUB35/1.3/7.5-381 ED 35%0.2 13+0.2 75+05
TUB3.5/1.3/3-3B1 a 35+01/-02 13+0.2 3.0+05
TUB3.7/1.2/35481 ED TUB3.7/1.2/35381 €D 37-04 12+0.2 35-05
TUB3.8/2.8/8-481 €D 38+0.1 28+0.1 8+0.25
TUB4/1.6/40-4B81 ED 40-0.25 1.6 +0.15 40-1.6
TUB4/2/5-3B1 [ sup 4+0.2 2+0.2 5+05
TUB4/3/9.5-4B1 a 4+0.1 3+0.2 9.45+0.75
TUB4.1/2/7-3B1-D [ sup] 4101 2+0.2 7x0.2
TUB4.1/2/11-381-D ED 41+01 2+0.2 11+0.2
TUB4.1/2/26-481 ED 41-0.2 2+0.2 2B =1
TUB4.2/2/12-4B1-DL €D 4.15-0.05 2+0.2 12.2-04
TUB4.3/2/15-481 ED TUB4.3/2/15-3B1 [ sup) 43-0.2 2+0.2 154-0.8
TUB4.3/2/26-381 €D 43-02 2+02 255-1
TUB5/2/50-3C90 €D 50-0.30 20+0.2 50+1
TUB5.3/3/22-3B1 a 53-0.2 3.0+0.2 224-0.8
TUBG6/3/20-3B1 a TUB6/3/20-3c90 €D 6.0-0.3 3.0+0.2 20-0.9
TUB6/3/30-3co0 & 6.0-0.3 3.0+0.2 30-12
TUB8/4/20-4B1 [sup ] TUB8/4/20-3B1 a 8.0-04 40+0.3 20-09
TUB8/4/40-3B1 a 8.0-04 40+0.3 40-1.6
TUB9.5/6.5/17-3B1 95+0.3 6.5+0.2 17+05/-04
TUB10/4.2/20-381 €D 100-05 42+03 20-09
Tubes can be used in solenoid coils with almost  In such cases however the sensitivity for DC Summary:
the same effect as rods. The inner hole is often currents is rather high. Curvature and + full range of standard sizes
used to insert wires to make a ferrite coil former.  mechanical tolerances of the standard range + for general EMI-suppression
In EMI suppression applications tubes can also  fulfil the requirements of DIN 41291 or its + with wires inserted used as ferrite
be shifted over wires. Because the magnetic flux  equivalent [EC 60233-1966. coil former

path is then closed, a steep increase in
impedance results.




EMI-suppression products

| wide band chokes

| WBCL1.5/A | | WBC1.5/1.5/A | | WBC2/R | | WBC2.5/A

1 1 00.6 — = |
40 40 4 1 40 d
+5 +5 «I[f 3
= R /)
T {35
10 r#;x 10 14 max 40 =™ 10 14 max
l £5
=) — ‘ |
40 l[\J— 40 [jjjffu ' ! 0 N
5 ) 5 00 10 | 14 max +5
! ‘ t
! —l= D06

L
—ll= 0.6

WBC1.5/A-4S2 WBCL.5/1.5/A-4S2 WBC2/R-4S52 WBC2.5/A-4S2
1zl at f Izl at f 1zl at f 1zl at f
Q MHz Q MHz Q MHz Q MHz
213V 10 213 10 300! 10 400V 10
400V 50 400 50 650" 50 850V 50
4709 100 4707 100 600" 100 7259 100
WBC1.5/A-354 WBC1.5/1.5/A-354 WBC2.5/A-354
1Zl at f 1Z| at f 1Zl at f
Q MHz Q MHz Q MHz
> 300 120 > 7007 50 > 600 50
WBCL.5/A-4B1 WBCL.5/1.5/A-4B1 WBC2.5/A-4B1
1zl at f Izl at f 1zl at f
Q MHz Q MHz Q MHz
> 350 250 > 8007 110 > 700 180

Wide-band chokes are an alternative to a bead when more impedance or damping is required. In these products the conductor wire is wound through holes in a multi-hole ferrite core, thus
separating them physically and reducing coil capacitance. The result is a high impedance over a wide frequency range, a welcome feature for many interference problems. The present design

has excellent properties and reliability by keeping the number of electrical interfaces to an absolute minimum.

b Minimum guaranteed impedance is IZl y, -20%.
1ZI measured with both windings connected in series.
& Minimum guaranteed impedance is IZI v, -20%; measured with one winding.




wide band chokes

WBC2.5/R WBC2.5/SP | WBC3/R
4
6
v
[00.6 —» =
= | AT T 1
T \ T ‘ {35
105 ! 125 135 125 I a
max | +1 max | 1 20 min
1NN i .
wz M_E;LL* |
) 4 ‘ 14 max
006 & ‘
Il
WBC3/R-4S2
1Zl at f
Q MHz
500" 10
1000” 50
colour code 7
354 = blue 688 100
4B1 =green 1)
Minimum guaranteed impedance is IZl y, -20%.
WBC25R-354 D wBC25/Sp-354 D WBC3/R-354
1Zl at f 1Zl at f 1Zl at f
Q MHz Q MHz Q MHz
=600 50 =600 50 = 650 63
wBC25R-481 @D wBC2.5/Sp-481 ED WBC3/R-4B1
1Zl at f 1Z] at f 1Zl at
Q MHz Q MHz Q MHz
> 700 75 > 700 75 > 800 110







Specialty ferrite materials and applications

| property | | conditions | | particle accellerators
| symbol || f(kHz) | Borv [ Teo) [ wnit || 42 | am2 | 483 8C12 8C11
Wi (£20%) || <10 | <0amT| 25 25 140 300 900 1200
250A/m | 100 =150 =150 =250 =150 =200

B 10 mT

3000A/m =320 =300 = 400 =270 =300
H, 10 25 Alm =400 =100 =60 =30 =20
B, 10 25 mT =200 =100 =200 =110 =150
¢ °C > 400 2200 =250 2125 2125
p DC 25 om =10° =10° =10° =10° =10°
density kg/m® = 4000 =5000 =5000 =5100 =5100
S Nizn Nizn NiZn Nizn Nizn

Properties measured on sintered, unground ring cores of dimensions [125 x [J15 x 10 mm
which are not subjected to external stresses.

Accellerator cores
and pulse shapers

Scientific particle accellerators
generally use large ferrite rings
to tune caveties and concentrate
the beam. Ferrite pole pieces,
often called kicker magnets,
concentrate the magnetic flux
bursts which deflect the beam
into experiment chambers.
Ferrite rings on supply lines of
e.g. short pulsed radar
equipment, delay current rise
until they saturate causing very
steep pulses.

Ferrite choice

<1MHz 8C11, 8C12
<10 MHz 4B3, 4M2
< 100 MHz 4E2

Products generally comply with the material
specification. However deviations may occur
due to shape, size and grinding operations
etc. Specified product properties are given in
the data sheets or product drawings.



Machined ferrite products

Machined ferrites and specialty shapes
1788 .

— 1422 .
We stock blocks of most of our material “53.5 .
grades and are able to machine all sorts of
prototype cores from these blocks. Very 82.6
close tolerances can be realized, if required.

Ferrites are very hard and brittle and,
therefore, difficult to work. Machining and
grinding ferrites and similar materials to
micron precision places stringent
requirements on machines and men. To
attain optimum standards requires very
close cooperation between us and the
manufacturers of the machines and the
machine tools we use.

There are several reasons to go for
machined ferrite cores. Sometimes samples
are required on very short notice, while
pressing tools are not yet available. On other
occasions only a limited number of cores will
be needed and it is not worthwhile to make a
tool at all. Cores can be so complicated or

large that machining is the only viable 75
solution. -— 612 i

The following drawings provide a good
impression of the variety of cores we have
produced. For some of the cores we also
have pressing tools available.

400
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Specialty ferrites

Ferrite toroids for particle accelerators

——— D ———» e~ H >
«—d
mass
type number D d H )
T76/38/13 762 %81 127 =220
+0.1 +0.1 +0.1 i
T170/110/20 170 1102 20 = 1300
+0.2 +0.2 +0.2 "
T240/160/20 240 160 20 = 2500
+0.3 +0.3 +0.3 -
T498/270/25 498 270 = =17 000
+0.1 +02 +0.2 -
T498/300/25 498 300 % =15 000
+0.1 +0.2 +0.2 "
T500/240/25 300 240 = =19 000
+2 +02 +02 i
T500/300/25 500 300 % =16 000
+0.1 +0.1 +0.1 "
core type 4M2 4B3 8C11 8C12
T76/38/13 . . .
T170/110/20 .
T240/160/20 .
T498/270/25 .
T498/300/25 .
T500/240/25 .
T500/300/25 .
Our product range
Our range of large ring cores and blocks was developed especially for use in scientific particle
accelerators. Applications include kicker magnets and acceleration stations. Dynamic
behaviour under pulse conditions is important for both applications, so special ferrite grades
are optimized for low losses at high flux densities. These large rings have also been used
successfully in delay lines for very high powers such as in pulsed lasers or radar equipment.
Sizes other than those mentioned in the tables can be made on request.
+ standard range of sizes
+ optimized grades for particle accelerators
+ other sizes on request






