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Our range of rods in 3S3 material



Philips Components introduces a new manganese-zinc
(MnZn) soft ferrite. It suppresses RF interference up to
frequencies of 1 GHz, even under bias conditions, thereby
matching the performance of nickel-zinc ferrite (NiZn) .

Up to now, the extremely high resistivity (105Ωm), which
avoids the induction of eddy currents, made NiZn ferrites
the only option for suppression at very high frequencies.

However the presence of nickel, cadmium and cobalt (even
in a chemically non-active form) in NiZn soft ferrites is a
disadvantage. These heavy metals are a potential hazard to
the environment, their use is often discouraged for
environmental reasons. 

MnZn ferrites are the usual alternative, mainly because they
present no hazard to the environment, and their high
permeability (up to 10000) gives them excellent low-
frequency characteristics. Until now, however, low
resistivity (1 to 10 Ωm) has limited their frequency of
operation to a maximum of 30 MHz.
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3S3 - a new Soft Ferrite for EMI-Suppression under bias conditions

This has now changed with the introduction of 
PHILIPS' new 3S3 MnZn ferrite material. 

According to EACEM, 3S3 is:

• Cadmium free

• Nickel free

• Cobalt free

and has a very low Zn content.

Precise control of material composition has resulted in an

increase in resistivity to a value of around 104 Ωm, very
close to the standard NiZn grades and thus rivalling the
performance of NiZn in RFI-suppression up to 1 GHz.

Moreover, 3S3 has a high Curie temperature and high
saturation, which together with the high resistivity make
this grade an ideal replacement for NiZn ferrites in
suppression applications under high DC bias field
conditions.
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Material specification of 3S3

The following table shows the properties of the new grade
together with those of 4B1 material. It is clear from these
data that 3S3 can compete with the NiZn grades over the
whole frequency range up to 1 GHz.

•• Automotive component industry

•• Home appliances

••  Electric tools

Characteristics refer to:

- A standard , non-finished, ring core of dimensions 25/15/10 mm for all properties except impedance.

- A bead of dimensions 5/2/10 mm on a short wire for impedance values.

Properties of other products made from this material grade may be different, depending on shape, size or finishing.

MATERIAL

PROPERTY SYMBOL UNIT CONDITIONS 3S3 4B1

Initial permeability µi 25°C; ≤10kHz; 0.1mT ≈ 350 ≈ 250

Flux density B mT 25°C; 10kHz;250A/m ≈ 300 ≈ 300

100°C; 10kHz;250A/m ≈ 250 ≈ 260

Typical impedance Z (1) Ω 25°C; 30MHz ≈ 40 ≈ 45

25°C; 100MHz ≈ 75 ≈ 80

25°C; 300MHz ≈ 115 ≈ 90

Resistivity ρ Ωm DC; 25°C ≈ 104 ≈ 105

Curie temperature Tc °C ≥ 110 ≥ 250

Density kg/m3 ≈ 4800 ≈ 4600

3S3 has been specially developed for applications under
high DC bias or high temperature conditions, such as rods
for noise suppression chokes which are used in many
industrial areas, e.g.:
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Typical material curves
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Application Notes

In the car industry, first FM radios (86-108 MHz) and
later electronic control and management were introduced,
and thus EMI suppression became a critical issue. 
DC commutator motors, like starter motors, window
screen wiper motors, cooling fans or electric windows, can
cause HF interference. The most important characteristic of
these motors is the high current they need (up to a few tens
of amperes!).

Due to these high currents, ferrite beads and wideband
chokes would certainly saturate. Current compensated
chokes or iron powder ring cores require expensive winding
operations. A good solution is a ferrite rod with a solenoid
winding directly on the core. The open magnetic circuit of
a rod has a low effective permeability with high current
carrying capability, while the lower inductance is not a
problem since the frequency is very high.
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Remark: Philips Components only supplies the ferrite core, not the winding.

To create a high impedance, the rod is wound over the full
length. The maximum number of turns follows from the
minimum wire diameter, given by the current rating.

The material must have a high Curie temperature

(operating temperatures will exceed 100oC) and high
saturation. These two parameters, together with the high
resistivity, indispensable to avoid short-circuits when the
winding is directly on a non-coated rod, make 3S3 specially
suited for these automotive applications and also for
suppressing EMI in electric power tools.

An extra advantage of 3S3 rods is that they have a higher
mechanical strength, which considerably reduces the risk of
breakage of the core during winding and automatic
insertion.



Test and measurement

The relevant parameters for EMI suppression differ
completely from those in an antenna rod application.
Inductance and Q-factor are not of interest, but impedance
(Z) or attenuation (insertion loss IL) at the EMI
frequencies are. Therefore, measurements are carried out
with an impedance analyser (Z) or a network analyser (IL).
If the test requires the application of a high bias current, a
power supply is needed, and also a special LC filter with 2
functions:

• To protect the measurement equipment from the DC 

current.

• To eliminate the influence of the power supply 

impedance on the HF measurement.
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Fig 5 Principles of EMI-suppression

The filter used for these tests is constructed according to
VDE 0565 (Part 2/9.78) and DIN 57 565 (Part 2).

At RF frequencies, a ferrite choke shows a high impedance
which suppresses unwanted interference current. The
resulting voltage over the load impedance will be lower
than without suppression component, the ratio of the two
is called Insertion Loss. See figure 5:

The insertion loss is expressed as:

IL = 20•log (E0/E)

IL = 20•log |ZG + ZL + ZS| / |ZG + ZL|

For a 50Ω/ 50Ω system:

IL = 20•log(1 + Z/100) dB

E = load voltage with inductor
Eo = load voltage without inductor

To express insertion loss in dB seems very practical
because interference levels are usually expressed in decibels
as well. But be aware! Insertion loss depends on source
and load impedance, so it is not a pure product parameter
like impedance. In the application source and load are
seldom 50W fixed resistors. They might be reactive,
frequency dependent and quite different from 50W.

Conclusion:
Insertion loss is a standardized parameter for comparison,
but it will not predict directly the attenuation in the
actual application.
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Example of an Insertion Loss specification

I DC = 0 I DC = 26 A
CONDITIONS IL CONDITIONS IL

50MHz, 25°C ≈ 20 dB 50MHz, 140°C ≈ 18 dB

100MHz, 25°C ≈ 28 dB 100MHz, 140°C ≥ 22.5 dB

200MHz, 25°C ≈ 29 dB 200MHz, 140°C ≈ 30 dB
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Fig. 6 Insertion loss of a choke consisting of a ferrite rod type ROD6.5/25-3S3 and 14 turns of  ª 1.6mm copper wire under
various conditions, measured in a 50W /50W system

Measured on ROD6.5/25-3S3 with 14 turns of diam. 1.6mm copper wire



Saturation and temperature

Choke design (ferrite rod and coil) should be such that for
the rated DC current the two major negative effects on its
attenuation are kept within limits. These effects are:

•• Saturation

•• Heating

The cross-section (effective area) of the ferrite core is
inversely proportional to saturation current and directly
proportional to attenuation. And the larger the volume of
the rod, the longer it takes to heat it.

If the coil consists of thin wire and many turns, saturation
limits the performance. In this case current is not very high
and heating is not the real problem. Once the bias is on,
the change in Z or IL characteristics with respect to the
non-magnetized state (0A) remains stable, This means, it
does not matter how long the current is applied, since
temperature rise will be small and does not affect the
behaviour of the choke.
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In the case of thicker wire and fewer turns, temperature is
the limitation. DC currents are higher and dissipation due
to the resistance of the copper winding will heat up the
ferrite. This will decrease the saturation level and the
impedance characteristics of the material. Z and IL curves
will start changing until an equilibrium temperature is
reached.

These factors must be taken into account during the design
of a choke. The application itself will determine the final
performance, because not in every case the DC current is
applied for a long time.

For example, the motors of an electric window or sun roof
are only working for a few seconds, so there is no time for a
serious temperature rise. But fuel pumps or some
ventilators are continuously on, so temperatures can
become very high and stabilize at these levels.

The graphs on next pages show different impedance and
insertion loss characteristics for two choke designs,
measured in a 50Ω/50Ω system.
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Impedance and insertion loss versus frequency for a choke consisting of a ferrite rod ROD3/17-3S3 and 17 turns of
∅∅ 0.85mm copper wire under various conditions.
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Impedance and insertion loss versus frequency for a choke consisting of a ferrite rod ROD6.5/25-3S3 and 14 turns of
∅∅ 1.6mm copper wire under various conditions.
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Ferrite: ROD6.5/25-3S3

Coil: 14 turns, ∅ 1.6 mm
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Fig.9 Insertion loss as a function of frequency

Fig.10 Impedance as a function of frequency
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Impedance and insertion loss versus frequency for a choke consisting of a ferrite rod ROD3/17-3S3 and 17 turns of
∅∅ 0.85mm copper wire under various conditions.
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Fig.11 Insertion loss as a function of frequency

Fig.12 Impedance as a function of frequency
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Impedance and insertion loss versus frequency for a choke consisting of a ferrite rod ROD6.5/25-3S3 and 14 turns of
∅∅ 1.6mm copper wire under various conditions.
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Fig.14 Impedance as a function of frequency



Choke design

The function of these chokes is to suppress Electro
Magnetic Interference (EMI) at certain frequencies in DC
commutator motors. The most common frequency range is
50 to 200 MHz. For this purpose, it is necessary to achieve
the maximum impedance or attenuation within that range.

The best solution is a rod with a single layer winding over
its full length. Additionally, a large DC current causes an
increase of temperature and/or a high premagnetization of
the rod .

Selecting the choke
From the application point of view, the thicker the rod, the
better it would be: the more cross section (effective area),
the less saturation and the more attenuation, and moreover,
the larger current it stands without heating up. But some
other considerations, as a limited space or low cost, make
the rod and coil selection a critical issue.

Impedance and attenuation depend on the mechanical
dimensions of the rod, but hardly on the material
permeability at lower frequencies. Other material
parameters, like Curie temperature, resistivity and
saturation, are of importance.

At higher frequencies the winding plays a major role. The
performance is limited by the parallel capacitance of the
winding and not by the ferrite properties.

The DC current is given by the application. Starting from
this current and the duration of its application, a suitable
wire type should be chosen.

The maximum number of turns follows from the rod
length and wire diameter. Impedance (or attenuation) level
is proportional to the square of the number of turns.
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Conclusions
In a suppression choke made from a ferrite rod and
operating under bias conditions the performance is defined
by a combination of all following parameters:

• Rod size

• Material characteristics

• Wire diameter

• Number of turns

• DC current level

• Duration of the DC current

• Operating conditions (temperature)

• .....

The main effects of DC current on the choke are saturation
and heating. Performance of the choke may change because
of these effects.
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Product Range

The following standard rods will be available in the new grade 3S3.
Additional, customized, sizes can be manufactured upon request.

Type Number

ROD2.2/16-3S3

ROD2.5/20-3S3

RODR3/17-3S3-DL

ROD3/20-3S3

ROD3.3/17-3S3

ROD3.3/20-3S3

ROD4/20-3S3

ROD5/14-3S3

ROD5/18-3S3-DL

ROD5/20-3S3

ROD5/25-3S3

ROD5/30-3S3

ROD5.3/18-3S3

ROD5.3/35-3S3

ROD6/25-3S3

ROD6/30-3S3

ROD6.5/25-3S3

Diameter
(mm)

2.2 - 0.2

2.45 - 0.2

3 - 0.05

3 - 0.3

3.3 ± 0.1

3.3 ± 0.1

4 - 0.3

5 - 0.3

5 - 0.05

5 - 0.3

5 - 0.3

5 - 0.3

5.25 - 0.3

5.3 - 0.3

6 - 0.3

6 - 0.3

6.5 - 0.3

Length
(mm)

16 ± 0.4

20 - 0.8

17 ± 0.3

20 ± 0.4

17 ± 0.3

20 + 0.4/ - 0.6

20 ± 0.5

14 - 0.8

18 ± 0.3

20 ± 0.5

25 - 1

30 - 1.2

18 ± 0.3

35 ± 0.6

25 ± 0.6

30 ± 0.9

25 ± 0.6



Magnetic Products NAFTA Sales Offices

Alabama Over and Over, Inc., Charlotte, NC (708) 583-9100
Alaska Eclipse Marketing Group, Redmond, WA (206) 885-6991
Arizona Harper and Two, Tempe, AZ (602) 804-1290
Arkansas Philips Components, Willoughby, OH (440) 269-8585
California - Northern Criterion Sales, Santa Clara, CA (408) 988-6300
California - Southern Harper and Two, Signal Hill, CA (801) 264-8050
Colorado Philips Components, Willoughby, OH (440) 269-8585
Connecticut Philips Components, Woburn, MA (617) 932-4748
Deleware Philips Components, Woburn, MA (617) 932-4748
Florida Over and Over, Charlotte, NC (704) 583-9100
Georgia Over and Over, Charlotte, NC (704) 583-9100
Hawaii Harper and Two, Signal Hill, CA (310) 424-3030
Idaho - Northern Eclipse Marketing Group, Redmond, WA (206) 885-6991
Idaho - Southern Electrodyne, Inc., Salt Lake City, UT (801) 264-8050
Illinois - Northern Philips Components, Willoughby, OH (440) 269-8585
Illinois - Quad Cities Lorenz Sales, Cedar Rapids, IA (319) 377-4666
Illinois - Southern Lorenz Sales, St. Louis, MO (314) 997-4558
Indiana - Northern Corrao Marsh, Fort Wayne, IN (219) 482-2725
Indiana - Central and Southern Corrao Marsh, Greenfield, IN (317) 462-4446
Iowa - All except Quad Cities Lorenz Sales, Cedar Rapids, IA (319) 377-4666
Kansas - Northeast Lorenz Sales, Overland Park, KS (913) 469-1312
Kansas - All except Northeast Lorenz Sales, Wichita, KS (316) 721-0500
Kentucky Corrao Marsh, Greenfield, IN (317) 462-4446
Louisiana Philips Components, Willoughby, OH (440) 269-8585
Maine Philips Components, Woburn, MA (617) 932-4748
Maryland Philips Components, Willoughby, OH (440) 269-8585
Massachusetts Philips Components, Woburn, MA (617) 932-4748
Michigan Philips Components, Willoughby, OH (440) 269-8585
Minnesota Electronic Component Sales, Minneapolis, MN (612) 946-9510
Mississippi Over and Over, Charlotte, NC (704) 583-9100
Missouri - Eastern Lorenz Sales, St. Louis, MO (314) 997-4558
Missouri - Western Lorenz Sales, Overland Park, KS (913) 469-1312
Montana Electrodyne, Inc., Salt Lake City, UT (801) 264-8050
Nebraska Lorenz Sales, Cedar Rapids, IA (319) 377-4666
Nevada - Central and Northern Criterion Sales, Santa Clara, CA (408) 988-6300
Nevada - Sourthern Harper and Two, Tempe, AZ (602) 804-1290
New Hampshire Philips Components, Woburn, MA (617) 932-4748
New Jersey Philips Components, Woburn, MA (617) 932-4748
New Mexico Harper and Two, Tempe, AZ (602) 804-1290
New York - Western Philips Components, Willoughby, OH (440) 269-8585
New York - All other Philips Components, Woburn, MA (617) 932-4748
North Carlolina Over and Over, Charlotte, NC (704) 583-9100
North Dakota Electronic Component Sales, Minneapolis, MN (612) 946-9510
Ohio Philips Components, Willoughby, OH (440) 269-8585
Oklahoma Philips Components, Willoughby, OH (440) 269-8585
Oregon Eclipse Marketing Group, Beaverton, OR (503) 642-1661
Pennsylvania - Western Philips Components, Willoughby, OH (440) 269-8585
Pennsylvania - Eastern Philips Components, Woburn, MA (617) 932-4748
Rhode Island Philips Components, Woburn, MA (617) 932-4748
South Carolina Over and Over, Charlotte, NC (704) 583-9100
South Dakota Electronic Component Sales, Minneapolis, MN (612) 946-9510
Tennesse Over and Over, Charlotte, NC (704) 583-9100
Texas Philips Components, Willoughby, OH (440) 269-8585
Utah Electrodyne, Inc., Salt Lake City, UT (801) 264-8050
Vermont Philips Components, Woburn, MA (617) 932-4748
Virginia Philips Components, Willoughby, OH (440) 269-8585
Washington Eclipse Marketing Group, Redmond, WA (206) 885-6991
Washington DC Philips Components, Willoughby, OH (440) 269-8585
West Virginia Philips Components, Willoughby, OH (440) 269-8585
Wisconsin Philips Components, Willoughby, OH (440) 269-8585
Wyoming Electrodyne, Inc., Salt Lake City, UT (801) 264-8050
Canada Philips Components, Scarborough, ON (416) 292-5161
Mexico Philips Components, El Paso, TX (915) 772-4020
Puerto Rico Max Anderson Co., Caperra Heights, PR (809) 783-6544
Virgin Islands Max Anderson Co., Caperra Heights, PR (809) 783-6544
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Philips Components – a worldwide company
Australia: Philips Components Pty Ltd., NORTH RYDE,

Tel. +61 2 9805 4455, Fax. +61 2 9805 4466

Austria: Österreichische Philips Industrie GmbH, WIEN,
Tel. +43 1 60 101 12 41, Fax. +43 1 60 101 12 11

Belarus: Philips Office Belarus, MINSK,
Tel. +375 172 200 924/733, Fax. +375 172 200 773

Benelux: Philips Nederland B.V., EINDHOVEN, NL,
Tel. +31 40 2783 749, Fax. +31 40 2788 399

Brazil: Philips Components, SÃO PAULO,
Tel. +55 11 821 2333, Fax. +55 11 829 1849

Canada: Philips Electronics Ltd., SCARBOROUGH,
Tel. +1 416 292 5161, Fax. +1 416 754 6248

China: Philips Company, SHANGHAI,
Tel. +86 21 6354 1088, Fax. +86 21 6354 1060

Denmark: Philips Components A/S, COPENHAGEN S,
Tel. +45 32 883 333, Fax. +45 31 571 949

Finland: Philips Components, ESPOO,
Tel. +358 9 615 800, Fax. +358 9 615 80510

France: Philips Composants, SURESNES,
Tel. +33 1 4099 6161, Fax. +33 1 4099 6493

Germany: Philips Components GmbH, HAMBURG, 
Tel. +49 40 2489-0, Fax. +49 40 2489 1400

Greece: Philips Hellas S.A., TAVROS,
Tel. +30 1 4894 339/+30 1 4894 239, Fax. +30 1 4814 240

Hong Kong: Philips Hong Kong, KOWLOON,
Tel. +852 2784 3000, Fax. +852 2784 3003

India: Philips India Ltd., MUMBAI,
Tel. +91 22 4930 311, Fax. +91 22 4930 966/4950 304

Indonesia: P.T. Philips Development Corp., JAKARTA,
Tel. +62 21 794 0040, Fax. +62 21 794 0080

Ireland: Philips Electronics (Ireland) Ltd., DUBLIN,
Tel. +353 1 7640 203, Fax. +353 1 7640 210

Israel: Rapac Electronics Ltd., TEL AVIV,
Tel. +972 3 6450 444, Fax. +972 3 6491 007

Italy: Philips Components S.r.l., MILANO,
Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Japan Ltd., TOKYO,
Tel. +81 3 3740 5135, Fax. +81 3 3740 5035

Korea (Republic of): Philips Electronics (Korea) Ltd., SEOUL,
Tel. +82 2 709 1472, Fax. +82 2 709 1480

Malaysia: Philips Malaysia SDN Berhad,
Components Division, PULAU PINANG, 
Tel. +60 3 750 5213, Fax. +60 3 757 4880

Mexico: Philips Components, EL PASO, U.S.A.,
Tel. +52 915 772 4020, Fax. +52 915 772 4332
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Tel. +64 9 815 4000, Fax. +64 9 849 7811

Norway: Norsk A/S Philips, OSLO,
Tel. +47 22 74 8000, Fax. +47 22 74 8341
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Tel. +92 21 587 4641-49, Fax. +92 21 577 035/+92 21 587 4546

Philippines: Philips Semiconductors Philippines Inc., 
METRO MANILA, Tel. +63 2 816 6345, Fax. +63 2 817 3474

Poland: Philips Poland Sp. z.o.o., WARSZAWA,
Tel. +48 22 612 2594, Fax. +48 22 612 2327

Portugal: Philips Portuguesa S.A.,
Philips Components: LINDA-A-VELHA, 
Tel. +351 1 416 3160/416 3333, Fax. +351 1 416 3174/416 3366

Russia: Philips Russia, MOSCOW,
Tel. +7 95 755 6918, Fax. +7 95 755 6919

Singapore: Philips Singapore Pte Ltd., SINGAPORE,
Tel. +65 350 2000, Fax. +65 355 1758

South Africa: S.A. Philips Pty Ltd., JOHANNESBURG,
Tel. +27 11 470 5911, Fax. +27 11 470 5494

Spain: Philips Components, BARCELONA,
Tel. +34 93 301 63 12, Fax. +34 93 301 42 43

Sweden: Philips Components AB, STOCKHOLM,
Tel. +46 8 5985 2000, Fax. +46 8 5985 2745

Switzerland: Philips Components AG, ZÜRICH,
Tel. +41 1 488 22 11, Fax. +41 1 481 7730

Taiwan: Philips Taiwan Ltd., TAIPEI,
Tel. +886 2 2134 2900, Fax. +886 2 2134 2929

Thailand: Philips Electronics (Thailand)  Ltd., BANGKOK, 
Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: Türk Philips Ticaret A.S., GÜLTEPE/ISTANBUL,
Tel. +90 212 279 2770, Fax. +90 212 282 6707

United Kingdom: Philips Components Ltd., DORKING,
Tel. +44 1306 512 000, Fax. +44 1306 512 345

United States: 

• Display Components, ANN ARBOR, MI,
Tel. +1 734 996 9400, Fax. +1 734 761 2776

• Magnetic Products, SAUGERTIES, NY,
Tel. +1 914 246 2811, Fax. +1 914 246 0487

• Passive Components, SAN JOSE, CA,
Tel. +1 408 570 5600, Fax. +1 408 570 5700

Yugoslavia (Federal Republic of): Philips Components, BELGRADE,
Tel. +381 11 625 344/373, Fax. +381 11 635 777

Internet:

• Display Components: www.dc.comp.philips.com
• Passive Components: www.passives.comp.philips.com

For all other countries apply to: 
Philips Components, Building BF-1, P.O. Box 218, 5600 MD EINDHOVEN,
The Netherlands, Fax. +31-40-27 23 903.
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