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BASF produces carbonyl iron powders (CIP) since almost one century. The unique
microstructures and unparalleled purity give our powders its outstanding
magnetization behavior for electronic applications. BASF’s CIP grades are
frequently used as inductor core material in DC / DC converters for power supply
and in filter chokes for noise suppression. We continuously work on innovative
solutions in order to give the best possible support to our customers.

ADVANTAGES OF CIP BY BASF

— Suited for high current operations due to high saturation magnetization well
above 1 Tesla

— Soft saturation allows excellent performance control at high currents

— Applicable at high frequency operations due to stable permeability and
low core losses

— Good processability during SMD core production due to spherical shape

— Broad range of different particle sizes
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Our CIP grades for high-quality
Inductive Electronic Components

Thanks to their outstanding fineness and homogeneity, our well-
known high-quality CIP grades contribute to superior inductor
performance. Our continuously expanded product portfolio in
insulated grades meet state-of-art market demands and set
new trends due to their specifically designed properties.
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BASF’S SOFT GRADES BASF’'S HARD GRADES

Mechanically hard grades reach lower density levels. Their
onion-shell structure strongly increases the resistance against
eddy current losses. Thus, the combination of low permeability
and the extremely low core loss make hard grades suitable for
high frequency applications well above 10 MHz.

The small particle size distribution enables our customers
to reach high packing densities.

— CIP SQ-I, our standard insulated grade with even lower core losses vs. CIP SQ, is our
“working horse” for customers that prefer to use pre-insulted powders.

— CIP SQ-R is the ideal choice if exceptional corrosion resistant properties are needed,
enabling our customers to skip their own anti-corrosion coating step.

— CIP SQ-W and CIP SQ-HT are our newest accomplishments and offer an optimized
temperature stability to fulfill the most recent market demand, especially in the
automotive electronics industry

BASF’s mechanically soft grades can be pressed to high densi-
ties using low amounts of binder. Thus, high permeability levels
are reached at considerable Q-factors for frequency ranges up

to 5 MHz. Our outstanding coating capabilities have also been

applied to our CIP EW and CIP HQ grades giving access
to their insulated counterparts, CIP EW-I and CIP HQ-I.
These grades combine an even lower core loss with high
resistance values.

Our standard and well-established product, CIP SQ, offers an
excellent combination of high and stable permeability over a
broad range of frequencies and currents combined with low
core losses.

CIP EW is one of our standard grades with resistance values
above 10" Ohm.

The combination of precise particle size control and coating technology enabled us to offer
CIP SW-S to the market, one of our soft grades with lowest core loss properties,
exceptional high resistance values and mid-temperature stability.

Our CIP HQ grade is the material with the smallest particle size
distribution in the market, resulting in lowest core losses at very
high frequencies.

Our hard CIP grades

Typical Propertiest

Our deep understanding of coating chemistry enabled us to
enrich the exceptional quality of CIP SQ with further properties
to meet most recent market trends.

Our soft CIP grades

. - Permeability Resistivit
Typical Properties Permeability _ - . | ' @8 W% istivity | |
(2.8 wt% Resistivity Grade Fe (%) D10 (mic.) D50 (mic.) D90 (mic.) Epoxy) (Ohm) Special properties
Grade Fe (%) D10 (mic.) D50 (mic.) D90 (mic.) Epoxy) (Ohm) Special properties . — .
CIP EW min. 97.0 3.0-4.0 10-12 Optimized Q factor at low frequencies
CIP SQ min. 99.5 3.9-5.0 25-27 CIF EW-I min. 97.0 1.5-2.1 3.0-4.0 50- 7.0 9-11 min. 1-10™ Insulated
CIF SQ-I min. 98.5 1.9-2.9 3.8-54 6.0-11.0 22-24 min. 1-107 Insulated CIP HQ min. 97.8 max. 1.0 max. 2.0 max. 3.0 9-11 Optimized Q factor at low & high frequencies
CIP SQ-R min. 98.5 1.9-2.9 38-54 6.0-11.0 20-21 min. 1-107 Insulated, corrosion resistant CIP HQ-I min. 96.0 max. 1.2 12-23 25-53 8-10 min. 1-107 Insulted
CIP SQ-W min. 98.0 40-55 18 - 23 min. 1-107 Insulted, mid-temperature stable CIP HF min. 97.7 max. 1.2 max. 2.5 max. 3.5 10-12 Optimized Q factor at low & high frequencies
CIP SQ-HT  min. 98.0 1.9-3.2 43-55 7.7-9.4 15-18 min. 1-101 Insulted, high-temperature stable CIPHS min. 97.5 1.8-23 10-12 Optimized Q factor at low & high frequencies
CIP SW-S min. 98.0 3.0-4.5 17 =20 min. 1-10° Insulted, low-core loss CIPHQUF  min. 97.8 max. 1.0 max. 1.6 max. 3.0 9-11 Optimized Q factor at low frequencies
CIP HQ-I ) )
CIP SF min. 99.5 max. 2.5 min. 20 Fine CIP; Good electromagnetic performance premil?m min.96.0 max. 1.2 1.40-1.70 2.50-5.30 9-15 min. 1-107 Insulated

Tmagnetic properties depend on type of core, values not subject to specification
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Electromagnetic Performance of BASF’s Soft Grades* Electromagnetic Performance of BASF’s Hard Grades™™
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* Ring core dimensions: outer diameter 20.5 mm, inner diameter 12.4 mm. For a better comparability the CIP grades have been prepared using identical conditions.
These conditions do not necessarily reflect the preparation technique used for quality control and specification.
The ring cores have been prepared with 2.8 wt% Epikote and pressed with 440 MPa. The hardening process have been conducted at 70 °C and 160 °C for 2 hours, respectively. For all
measurements the ring cores were covered with 20 copper wire windings (d = 0.85 mm).



Carbonyl Iron Powder for Inductive Electronic Components

Temperature stability of selected BASF’s coated CIP grades

--- SQ-HT @ 155 °C
— SQ-HT @ 180°C
--- SW-S@ 155 °C
— SW-S@ 180 °C
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Corrosion resistance of selected BASF‘s coated CIP grades®

Our CIP SQ-R shows excellent In comparison to our corrosion resistant CIP SQ-R a
corrosion stability even under standard CIP is corroding significantly. The bottom
harsh corrosive conditions™. part, exposed to identical, harsh corrosive conditions*
No signs of corrosion. as our CIP SQ-R, shows certain degree of corrosion.

*50% of the ring core (2.8 wt% Epoxy) is exposed to a 5% NaCl solution at 40 °C for 5 hours.
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At BASF, we create chemistry for a sustainable fu-
ture. We combine economic success with environ-
mental protection and social responsibility. More than
110,000 employees in the BASF Group work on con-
tributing to the success of our customers in nearly all
sectors and almost every country in the world.
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EUROPE

BASF SE

Metal Systems, Carbonyl Iron Powder
G-EDM/MM

67056 Ludwigshafen am Rhein
Germany

Phone: +49 621 600

NORTH AMERICA

BASF Corporation
Florham Park, NJ,

USA

Phone: +1 973 245 6000

CHINA

BASF (China) Company Ltd.
Pudong, Shanghai

China

Phone: +86 21 2039 1328

JAPAN

BASF Japan Ltd.
Nihonbashi, Tokyo 103-0022
Japan

Phone: +81 03 5290 3000

TAIWAN

BASF Taiwan Ltd.
Taoyuan 32853

Taiwan

Phone: +886 3483 7701

INDIA

BASF India Ltd.

400 705, Navi Mumbai
India

Phone: +91 8291281183

KOREA

BASF(Korea) Company Ltd.
Ansan 15423

Korea

Phone: +82 31 599 7513




