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MICROMETALS, INC. established in 1951, is committed to supplying high quality iron powder cores to meet the needs of the
electronics industry. As the technology has changed, new shapes, sizes and materials have been introduced to become industry
standards.

TEL. (714) 970-9400
FAX (714) 970-0400

INTRODUCTION

[ron powder as a core material has been widely used in RF applications for years. The distributed air gap properties inher-
ent in iron powder cores also make them extremely well-suited for a variety of energy storage inductor applications. Iron
powder is a cost-effective design alternative to molypermalloy powder (MPP), high flux, or sendust cores. It can also be
used in place of ferrites and iron-alloy laminations requiring a gap.

The iron powder cores described in this catalog are typically used for DC output chokes, differential-mode input
chokes, power factor correction inductors, continuous-mode flyback inductors, light dimmer chokes and other EMI/
RFI applications.

WARRANTY

Parts are warranted to conform to the specifications in the latest issue of this catalog. Micrometals’ liability is limited to
return of parts and repayment of price; or replacement of nonconforming parts. Notice of nonconformance must be made
within 30 days after delivery. Before using these products, buyer agrees to determine suitability of the product for their
intended use or application. Micrometals shall not be liable for any other loss or damage, including but not limited to
incidental or consequential damages.

MICROMETALS



GENERAL MATERIAL PROPERTIES

INTRODUCTION

Material Reference Material Relative Color*
Mix No. Permeability Density Cost Code
(Hg) (g/cm3)

-2 10 5.0 2.7 Red/Clear
-8 35 6.5 5.0 Yellow/Red
-14 14 5.2 3.6 Black/Red
-18 55 6.6 3.4 Green/Red
-19 55 6.8 1.7 Red/Green
-26 75 7.0 1.0 Yellow/White
-30 22 6.0 1.4 Green/Gray
-34 33 6.2 1.5 Gray/Blue
-35 33 6.3 1.4 Yellow/Gray
-40 60 6.9 1.0 Green/Yellow
-45 100 7.2 2.6 Black/Black
-52 75 7.0 1.2 Green/Blue

* All Micrometals color codes are protected by US Trademark law. Formal registration numbers have been issued for the -8, -18, -26
and -52 color codes by the United States Patent and Trademark office.

CORE LOSS COMPARISON (mW/cm3)

PERMEABILITY WITH DC BIAS

Material 60 Hz 1kHz 10kHz 50kHz 100kHz 500kHz HDC = 50 Oersteds
Mix No. @5000G @1500G @500G @225G @140G @50G %Hg Meffective
-2 19 32 32 28 19 12 99 10.0
-8 ** 45 64 59 48 32 15 91 31.9
-14 19 32 32 29 21 17 99 14.0
-18 48 72 70 63 46 37 74 40.7
-19 31 60 72 71 54 49 74 40.7
-26 32 60 75 89 83 139 51 38.3
-30 37 80 120 149 129 129 91 20.0
-34 29 61 87 100 82 78 84 27.7
-35 33 73 109 137 119 123 84 27.7
-40 29 62 93 130 127 223 62 37.2
-45 26 49 60 69 61 92 46 46.0
-52 30 56 68 72 58 63 59 443
** Revised since last issue.
MATERIAL APPLICATIONS
Typical Application 2 -8 -14 -18 -19 -26 -30 -34 -35 -40 -45 -52
Light Dimmer Chokes X X X
60 Hz Differential-mode EMI Line Chokes X X X X
DC Chokes: <50kHz or low Et/N (Buck/Boost) X X X X X X
DC Chokes: 250kHz or higher Et/N (Buck/Boost) X X X X X X X X
Power Factor Correction Chokes: <50kHz X X X X X
Power Factor Correction Chokes: >50kHz X X X X X X X X
Resonant Inductors: >50kHz X X

MATERIAL DESCRIPTION

-2/-14 Materials The low permeability of these materi-
als will result in lower operating AC flux density than
with other materials with no additional gap-loss. The
-14 Material is similar to -2 Material with slightly higher
permeability.

-8 Material This material has low core loss and good
linearity under high bias conditions. A good high fre-
quency material. The highest cost material.

-18 Material This material has low core loss similar to
the -8 Material with higher permeability and a lower cost.
Good DC saturation characteristics.

-19 Material An inexpensive alternate to the -18 Material
with the same permeability and somewhat higher core
losses.

-26 Material The most popular material. It is a cost-effec-
tive general purpose material that is useful in a wide vari-
ety of power conversion and line filter applications.

-30 Material The good linearity, low cost, and relatively
low permeability of this material make it popular in large
sizes for high power UPS chokes.

-34/-35 Materials An inexpensive alternate to the -8
material for applications where high frequency core
loss is not critical. Good linearity with high bias.

-40 Material The least expensive material. It has
characteristics quite similar to the very popular -26
Material. Popular in large sizes.

-45 Material The highest permeability material. A high
permeability alternate to -52 Material with slightly higher
core losses.

-52 Material This material has lower core loss at
high frequency and the same permeability as the -26
Material. It is very popular for high frequency choke
designs.

TEL. (714) 970-9400
FAX (714) 970-0400
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INTRODUCTION

AVAILABILITY

Part numbers in this catalog which appear in bold print are considered standard items and are generally available from
stock. Other items are available on a build-to-order basis. Orders may be placed directly with the factory in Anaheim,
California, or with any of our sales representatives.

Micrometals has factories in Anaheim, California, Abilene, Texas, and Zhongshan, China. In addition Micrometals
maintains stocking warehouses in Hong Kong and Dietzenbach, Germany for immediate delivery to the Far East and
Europe. The details regarding our warehouses are as follows:

Hong Kong: Germany:

P.Leo & Company Ltd. BFI Optilas

P.O. Box 175 Assar Gabreilsson Str.1

Fo Tan, Shatin Hong Kong 63128 Dietzenbach Germany
Phone: +852-2604-8222 +49-6074-40980

Fax: +852-2693-2093 +49-6074-4098-10

E-Mail Market@pleo.com ipe.de@bfioptilas.com

Pricing, delivery and lead-time information as well as technical support are available through our headquarters in
Anaheim, California or with any of our local representatives. Please refer to page 69 for complete list of representatives.
Also, Micrometals will gladly extend sample cores to aid in your core selection.

CUSTOM SHAPES AND SIZES

In addition to the items shown in this catalog. Micrometals will gladly produce custom shapes and sizes. Several key
benefits of iron powder as a core material are; 1) Custom and proprietary tooling are relatively inexpensive, 2) Special
prototypes can be machined from blocks of material for preliminary evaluation, and 3) cores can be manufactured
in a variety of heights from any of the materials shown without additional tooling charges. Please do not hesitate to
contact the factory with any special requests.

ENGINEERING KITS
For a wide selection of cores for engineering design and evaluation, the engineering kits described below are
available at a modest charge:

ENGINEERING KIT #14 ENGINEERING KIT #16
T20, T25,T26, T30, T37, T38, T130, T131,T157,T175,T184, T200, T225,
T44,T50, T51C, T60, T68, T72, T80, E162, E168, E187, E220, E225,
E49, E75, E100, (Including Bobbins) (Including Bobbins)
42 Items, 425 pieces 35 Items, 114 pieces
ENGINEERING KIT #15 ENGINEERING KIT #17
T80, T90, T106, T130, T131, T225,T250, T300, T400,
E100, E137, E162, (Including Bobbins) E220, E305, E450, (Including Bobbins)
30 ltems, 239 pieces 15 Items, 44 pieces

HANDLING AND STORAGE CONSIDERATIONS

Micrometals has designed standard packaging for shipment to customers around the world. We recommend the
cores remain in the original factory packaging and be sheltered from rain or high humidity since uncoated iron can
eventually form surface rust.

[ron powder cores tend to be heavier than many other products and special consideration must be given to the weight
of the carton. (Please refer to page 66 for package increments and weights.) Do not stack more than 5 cartons high
to avoid crushing the bottom cartons.

Please be aware the cores are quite dense and package size can be deceivingly heavy. Damage will occur to cores if
boxes are handled incorrectly or dropped. Additionally, if individual cores are dropped on a hard surface a crack or
chip can result on the core coating.

Special consideration for electrostatic discharge (ESD) is not necessary with iron powder cores since they have a
“distributed air gap structure” and will not retain an electrostatic charge.

Finally, as with most magnetic material, iron powder cores need to be kept free of metal shavings, oil, solvents, dirt,
dust and acids.



INTRODUCTION

INDUCTANCE RATINGS
In this catalog the inductance ratings, also known as A| values, are expressed in nanohenries (109 Henries) per turn
(N) squared (nH/N2). An example of a conversion from mH for 100 turns to nH/NZ is:

350 pH for 100 turns = 35.0 nH/N2

To calculate the number of turns required for a desired inductance (L) in nanohenries (nH) use the following formula:

Required turns = desited L (nH) | 1/2
L | AL (NHN2)

THERMAL CONSIDERATION

Material Temp. Coef. Coef. of Thermal

Mix No. of Permeability Lin. Expansion Conductivity
(+ppm/C°) (+ppm/C°) (mMW/cm-C°)

-2 95 10 10

-8 255 10 29

-14 150 10 11

-18 385 11 21

-19 650 12 30

-26 825 12 42

-30 510 11 20

-34 565 12 28

-35 665 12 30

-40 950 11 36

-45 1043 12 43

-52 650 12 34

TEMPERATURE EFFECTS

Micrometals iron powder cores have an organic content and undergo thermal aging. When cores are exposed to or
generate elevated temperatures, a permanent decrease in both inductance and quality factor (Q) will gradually occur.
The extent of these changes is highly dependent on time, temperature, core size, frequency, and flux density. 1t is
essential that these properties are considered in any design operating at or above 75°C. Iron powder cores tolerate
temperatures down to -65°C with no permanent effects.

In high power applications where core loss is contributing to the total temperature, a decrease in quality factor will
translate into an increase in eddy current losses which will further heat the core and can lead to thermal runaway.
Designs where core loss exceeds copper loss should be avoided. Hysteresis losses are unaffected by the thermal
aging process.

A more thorough and detailed discussion regarding thermal considerations for iron powder core designs is given on
pages 38-40 of this catalog. Micrometals has also incorporated a thermal aging predictor into our standard design
software. Please contact us directly to receive a free copy or download directly from our web site at http:/www.
micrometals.com. Furthermore, we are also pleased to provide free design consultation.

FINISH

The toroidal and bus bar cores listed in this catalog are provided with a protective coating. The T14, T16 and T20 size
cores are coated under vacuum with Parylene C. The larger cores are coated with a two color code finish that is UL
approved for Flame Class UL94V-0 per file #£140098 (S). A copy of the Yellow card can be provided upon request.
All finishes have a minimum dielectric strength of 500 Vrms at 60 Hz and resist most cleaning solvents. Extended
exposure to certain solvents may have detrimental effects.

The toroidal cores can be double or triple coated for greater dielectric strength. We can also provide uncoated cores
upon special request. Please contact the factory for information on optional finishes or core caps for larger size
toroids. The E-cores and U-cores are treated to help resist rust. Micrometals recommends that all uncoated cores
should be sheltered from high humidity or rain since they will eventually form surface rust. Lastly, Micrometals color
codes are protected by U.S. trademark law.
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TOLERANCES
MAGNETIC TOLERANCE

Material (Mix No.) -2 -8 -14 18 -19  -26 -30 -34 -35 -40 -45 -52 -267 -275

+5% +10% +10% +10% +10% +10% +10% +10% +10% +10% +10% +10% +35% +35%

A Tolerance 5% -10% -10% -10% -10% -10% -10% -10% -10% -10% -10% -10% -25% -25%

The cores are manufactured to the Av values listed; the permeability for each material is for reference only. In all
cases, the Av values are based on a peak AC flux density of 10 gauss (1 mT) at a frequency of 10 kHz. Measurements
made under other conditions will produce results in accordance with the magnetic curves shown on page 27.

The toroidal cores are tested with an evenly-spaced full single-layer winding in order to minimize leakage effects. Iron
powder cores tested with a small number of turns which are not evenly distributed will produce higher inductance
readings than expected. The E Cores are tested with 100 turns.

The Magnetic Characteristic curves shown on pages 26-27 have a typical tolerance of +20%,-10%. The curves on
Core Loss characteristics have a typical tolerance of +15%.

DIMENSIONAL TOLERANCE (inches)

TOROIDS* oD ID Ht TOROIDS* oD ID Ht
T14 -T20 +.010 +.010 +.010 T150 - T225 +.025 +.025 +.030
T22 -T38 +.015 +.015 +.020 T249 -T400  +.030 +.030 +.030
T40 - T72** +.020 +.020 +.020 T520 - T650 +.050 +.050 +.050
T80 - T141 +.020 +.020 +.025

COMPOSITE* oD ID Ht COMPOSITE*  OD ID Ht
ST50 +.015 +.015 +.020 ST150 +.040 +.030 +.030
ST83 - ST102 +.030 +.020 +.025 ST200 +.050 +.040 +.040
BUS BAR* A B D E L

HS300 - HS400  +.015 +.020 +.005 +.005 +.020

U CORES A B C E F G

U6t - Us0 +.010 +.010 +.010 +.010 +.010 +.010

U350 +.020 +.020 +.015 +.020 +.015 +.030

E CORES A B C D F G Max. Gap***
E49 - E118 +.010 +.010 +.005 +.007 +.005 +.007 .0015
E125 - E162 +.015 +.015 +.007 +.010 +.007 +.010 .0015
E168 - E225 +.015 +.015 +.010 +.010 +.007 +.010 .0020
E305 - E450 +.030 +.030 +.015 +.020 +.015 +.020 .0030
E610 +.040 +.040 +.025 +.030 +.025 +.030 .0050
EH CORES A B C D E/H G Max. Gap***
EH220 +.015 +.015 +.010 +.020 +.015 +.010 .0030
EM CORES A B C D G H Max. Gap
EM145 +.015 +.015 +.010 +.020 +.010 +.015 .0020
EM168 - EM220 +.015 +.015 +.010 +.020 +.010 +.015 .0030
PLAIN CORES oD L

Pxx24 - Pxx40 +.000/-.005 +.015

Pxx48 - Pxx76 +.000/-.005 +.020

HOLLOW CORES oD 1D L

Hx10 - Hx12 +.000/-.005 +.005/-.000 +.010
Hxx14 - Hxx20 +.000/-.005 +.005/-.000 +.015
Hxx21 - Hxx25 +.000/-.005 +.005/-.000 +.020
DISCS oD CB ID T
D45 - D80 +.000/-.010 +.005/-.000 +.005/-.000 +.007
*Tolerance includes coating **OD for T50-8/90 and T50-8B/90 is +.025/- .015

***Gap per piece.




TOROIDAL CORES

_CQOLO',%(%/)C'?(EH - ID - TYPICAL PART NO.
5, oyt T1|06-26| /
-18  Green/Red l
-19 Red/Green ® OD in 100th inches
:%8 éﬁggm@{gte \_/ Micrometals Mix No.
34 Gray/Blue Ht  Letter Indicates Alternate Height—
-35  Yellow/Gray —— Code Area For Other Characteristics
-40  Green/Yellow v
-45>  Black/Black \ Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
-52 Green/Blue 17, and 42 see Micrometals RF Catalog.
Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS AL oD ID Ht l A \%
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T14-26A 12.5 .135/3.43 .067/1.70 .060/1.52 .810 .012 .0098
T14-45A 16.5
T14-52A 11.5
T16-2 2.2 .160/4.06 .078/1.98 .060/1.52 930 .015 .014
T16-8/90 6.0
T16-18 9.5
T16-26 14.5
T16-40 12.5
T16-45 17.0
T16-52 13.5
T20-2 2.5 .200/5.08 .088/2.24 .070/1.78 1.15 .023 .026
T20-8/90 7.8
T20-18 13.0
T20-26 18.5
T20-40 16.0
T20-45 22.5
T20-52 17.5
T22-26 38.5 .223/5.66 .097/2.46 .143/3.63 1.28 .052 .067
T22-52 38.5
T25-2 3.4 .255/6.48 .120/3.05 .096/2.44 1.50 .037 .055
T25-8/90 10.0
T25-18 17.0
T25-26 24.5
T25-40 20.5
T25-45 31.0
T25-52 23.0
T26-8/90 24.0 .265/6.73 .105/2.67 .190/4.83 1.47 .090 133
T26-18 41.5
T26-26 57.0
T26-45 77.0
T26-52 56.0
127-2 3.3 .280/7.11 151/3.84 .128/3.25 1.71 .047 .080
T27-8/90 11.5
T27-18 18.5
127-26 27.5
T127-52 25.5
T30-2 4.3 .307/7.80 151/3.84 .128/3.25 1.84 .060 110
T30-8/90 14.0
T30-18 22.0
T30-26 33.5
T30-40 28.0
T30-45 40.5
T30-52 30.5

TEL. (714) 970-9400
FAX (714) 970-0400
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TOROIDAL CORES

COLOR CODE .

-2 Red/Clear ID - TYPICAL PART NO.

-8 Yellow/Red -

-14  Black/Red T 106 26 I
-18  Green/Red

-19  Red/Green OD in 100th inches

:%8 éﬁggm@{gte @ Micrometals Mix No.4| \

34 Gray/Blue Ht  Letter Indicates Alternate Height

-35  Yellow/Gray —— Code Area For Other Characteristics

-40  Green/Yellow v

-45  Black/Black \ Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
52 Green/Blue 17, and 42 see Micrometals RF Catalog.

Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see

Micrometals 200C Series Catalog.

MAGNETIC DIMENSIONS

MICROMETALS AL oD ID Ht / A \Y
Part No. nH/N2 in/mm in/mm in/mm cm cm?2 cm3
T32-52 35.0 327/8.31 169/4.29 158/4.01 1.96 073 144
T37-2 4.0 375/9.53 205/5.21 128/3.25 2.31 064 147
T37-8/90 12.0
T37-18 19.0
T37-19 19.0
T37-26 28.5
T37-40 24.5
T37-45 34.0
T37-52 26.0
T38-2 7.4 375/9.53 175/4.45 190/4.83 2.18 114 248
T38-8/90 20.0
T38-18 36.0
T38-19 36.0
T38-26 49.0
T38-40 415
T38-45 65.0
T38-52 49.0
T40-26 36.0 400/10.2 205/5.21 163/4.14 2.41 .093 223
T40-52 36.0
g 442 5.2 440/11.2 229/5.82 159/4.04 2.68 .099 266
I T44-8/9 18.0
DI T44-14 6.2
SK T44-18 25.5
Go 14419 25.5
o= T44-26 37.0
=S 144-40 31.0
D% T44-45 46.5
FY T44-52 35.0
2 T44-52C 55.0 440/11.2 229/5.82 250/6.35 2.68 157 419
g T44-52D 70.0 440/11.2 229/5.82 338/8.59 2.68 212 567
= T50-2 4.9 500/12.7 303/7.70 190/4.83 3.19 112 358
0} 150-8/90+ 175
py 15014 5.9
T50-18 24.0
@] T150-19 24.0
4 T150-26 33.0
T50-40 29.5
@) T150-45 44.0
5 T50-52 33.0

* Non-Standard dimensional tolerance, refer to page 4 for details

-6 -



TOROIDAL CORES

EOLoﬁé%?jar - ID - TYPICAL PART NO.
5, oyt T 1|06-26| /
-18  Green/Red l
-19 Red/Green ® OD in 100th inches
:%8 éﬁggm@{gte \_/ Micrometals Mix No.
34 Gray/Blue Ht  Letter Indicates Alternate Height—
-35  Yellow/Gray ——— Code Area For Other Characteristics
-40  Green/Yellow v
-45  Black/Black \ Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
-52 Green/Blue 17, and 42 see Micrometals RF Catalog.
Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS Au oD ID Ht 14 A \%
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T50-8B/90* 23.0 .500/12.7 .303/7.70 .250/6.35 3.19 .148 A71
T50-18B 32.0
T50-19B 32.0
T50-26B 43.5
T50-40B 38.5
T50-45B 58.0
T50-52B 43.5
T50-8C/90 28.3 .500/12.7 .303/7.70 .335/8.51 3.19 .200 .637
T50-26C 61.0
T50-26D 72.0 .500/12.7 .303/7.70 .375/9.53 3.19 223 711
T50-40D 59.0
T50-52D 66.0
T51-8C/90 37.0 .500/12.7 .200/5.08 .250/6.35 2.79 223 .622
T51-18C 55.0
T51-26C 83.0
T51-40C 67.0
T51-52C 75.0
T57-45 67.0 .573/14.6 .273/6.93 .196/4.98 3.38 178 .601
T57-52 49.5
T57-45A 88.0 .573/14.6 .273/6.93 .263/6.68 3.38 239 .805
T57-52A 66.0
T60-2 6.5 .600/15.2 .336/8.53 .234/5.94 3.74 187 .699
T60-8/90 19.0
T60-14 8.3
T60-18 34.5
T60-19 34.5
T60-26 50.0
T60-40 41.5
T60-52 47.0
T60-26D 97.0 .600/15.2 .336/8.53 A470/11.9 3.74 374 1.400
T60-52D 94.0
T68-2 5.7 .690/17.5 .370/9.40 .190/4.83 4.23 179 .759
T68-8/90 19.5
T68-14 7.0
T68-18 29.0
T68-19 29.0
T68-26 43.5
T68-40 35.0
T68-45 53.0
T68-52 40.0

* Non-standard dimensional tolerance, refer to page 4 for details.
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TOROIDAL CORES

COLOR CODE

-2 Red/Clear
-8 Yellow/Red
-14  Black/Red

-18  Green/Red
-19  Red/Green
-26  Yellow/White
-30  Green/Gray
-34  Gray/Blue
-35  Yellow/Gray
-40  Green/Yellow
-45  Black/Black
-52  Green/Blue

TYPICAL PART NO.

T 106-26 /

OD in 100th inchesQ |
Micrometals Mix No.

Letter Indicates Alternate Height
Code Area For Other Characteristics

Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
17, and 42 see Micrometals RF Catalog.

Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS AL oD ID Ht 4 A \Y
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T68-2A 7.0 .690/17.5 .370/9.40 .250/6.35 4.23 .242 1.03
T68-8A/90 26.0
T68-14A 9.5
T68-18A 39.5
T68-19A 39.5
T68-26A 58.0
T68-40A 47.0
T68-45A 71.0
T68-52A 54.0
T68-2D 11.4 .690/17.5 .370/9.40 .375/9.53 4.23 .358 1.52
T68-14D 14.2
T68-26D 87.0
T68-40D 70.0
T68-52D 80.0
T69-45 120.0 .690/17.5 .336/8.53 .367/9.32 4.09 394 1.61
172-2 12.8 .720/18.3 .280/7.11 .260/6.60 4.01 349 1.40
T72-8/90 36.0
T72-18 60.0
T72-26 90.0
T72-40 71.0
T72-52 82.0
T80-2 55 .795/20.2 495/12.6 .250/6.35 5.14 231 1.19
T80-8/90 18.0
T80-14 7.4
T80-18 31.0
T80-19 31.0
T80-26 46.0
T80-40 39.5
T80-45 56.0
T80-52 42.0
T80-8B/90 29.5 .795/20.2 495/12.6 .375/9.53 5.14 347 1.78
T80-14B 11.0
T80-18B 46.5
T80-19B 46.5
T80-26B 71.0
T80-40B 59.0
T80-45B 84.0
T80-52B 63.0
T80-26D 92.0 .795/20.2 495/12.6 .500/12.7 5.14 453 2.33
T80-40D 79.0
T80-52D 83.0



TOROIDAL CORES

EOLoﬁé%?jar - ID - TYPICAL PART NO.
3, flowio T106-26
-18  Green/Red l 4
-19  Red/Green ® OD in 100th inches |
:%8 éﬁggm@{gte \_/ Micrometals Mix No.
34 Gray/Blue Ht  Letter Indicates Alternate Height—
-35  Yellow/Gray ——— Code Area For Other Characteristics
-40  Green/Yellow v
-45>  Black/Black \ Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
-52 Green/Blue 17, and 42 see Micrometals RF Catalog.
Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS AL oD ID Ht 4 A \Y
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T90-8/90 30.0 .900/22.9 .550/14.0 .375/9.53 5.78 395 2.28
T90-18 47.0
T90-19 47.0
T90-26 70.0
T90-40 57.0
T90-45 85.0
T90-52 64.0
T94-2 8.4 .942/23.9 .560/14.2 .312/7.92 5.97 .362 2.16
T94-8/90 25.0
T94-14 10.0
T94-18 42.0
T94-19 42.0
T94-26 60.0
T94-40 49.0
T94-45 76.0
T94-52 57.0
T95-26B 84.0 .942/23.9 495/12.6 .375/9.53 5.72 510 2.91
T95-52B 84.0
T106-2 13.5 1.060/26.9 .570/14.5 A37/11.1 6.49 .659 4.28
T106-8/90 45.0
T106-14 17.0
T106-18 70.0
T106-19 70.0
T106-26 93.0
T106-30 30.0
T106-34 40.0
T106-35 40.0
T106-40 81.0
T106-45 125.0
T106-52 95.0
T106-18A 49.0 1.060/26.9 .570/14.5 .312/7.92 6.49 461 3.00
T106-26A 67.0
T106-40A 58.0
T106-52A 67.0
T106-18B 91.0 1.060/26.9 .570/14.5 .575/14.6 6.49 .858 5.57
T106-19B 91.0
T106-26B 124.0
T106-40B 106.0
T106-52B 124.0
T124-26 58.0 1.245/31.6 .710/18.0 .280/7.11 7.75 459 3.55
T130-2 11.0 1.300/33.0 .780/19.8 A37/11.1 8.28 .698 5.78
T130-8/90 35.0
T130-14 14.0
T130-18 58.0
T130-19 58.0

TEL. (714) 970-9400
FAX (714) 970-0400

0p)
-l
<
|_
LLJ
=
O
o’
<
=



TEL. (714) 970-9400
FAX (714) 970-0400

0p)
-
<
|_
LLJ
=
O
4
e
=

TOROIDAL CORES

COLOR CODE

-2 Red/Clear
-8 Yellow/Red
-14  Black/Red

-18  Green/Red
-19  Red/Green
-26  Yellow/White
-30  Green/Gray
-34  Gray/Blue
-35  Yellow/Gray
-40  Green/Yellow
-45  Black/Black
-52  Green/Blue

TYPICAL PART NO.

T106-26 /

OD in 100th inchesQ |
Micrometals Mix No.

Letter Indicates Alternate Height
Code Area For Other Characteristics

Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
17, and 42 see Micrometals RF Catalog.

Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS AL oD ID Ht 14 A \Y
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T130-26 81.0 1.300/33.0 .780/19.8 A37/11.1 8.28 .698 5.78
T130-30 25.0
T130-34 335
T130-35 33.5
T130-40 69.0
T130-45 105.0
T130-52 79.0
T130-26A 41.0 1.300/33.0 .780/19.8 .225/5.72 8.28 .361 2.99
T130-40A 34.0
T131-8/90 52.5 1.300/33.0 .640/16.3 A37/11.1 7.72 .885 6.84
T131-18 79.0
T131-19 79.0
T131-26 116.0
T131-34 46.5
T131-35 46.5
T131-40 93.0
T131-52 108.0
T132-26 103.0 1.300/33.0 .700/17.8 A37/11.1 7.96 .805 6.41
T132-40 83.0
T132-52 95.0
T141-8/90 32.0 1.415/35.9 .880/22 .4 A412/10.5 9.14 .674 6.16
T141-26 75.0
T141-40 60.0
T141-52 69.0
T150-18 65.0 1.510/38.4 .845/21.5 A37/11.1 9.38 .887 8.31
T150-26 96.0
T150-40 78.0
T150-52 89.0
T150-26A 66.0 1.510/38.4 .845/21.5 .325/8.26 9.38 .657 6.16
T150-45A 84.0
T157-2 14.0 1.570/39.9 .950/24.1 .570/14.5 10.1 1.06 10.7
T157-8/90 42.0
T157-14 17.5
T157-18 73.0
T157-19 73.0
T157-26 100.0
T157-30 31.5
T157-34 43.5
T157-35 43.5
T157-40 86.0
T157-45 130.0
T157-52 99.0
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TOROIDAL CORES

EOLoﬁé%?jar - ID - TYPICAL PART NO.
3, flowio T106-26
-18  Green/Red l 4
-19  Red/Green ® OD in 100th inches |
:%8 éﬁggm@{gte \_/ Micrometals Mix No.
34 Gray/Blue Ht  Letter Indicates Alternate Height—
-35  Yellow/Gray ——— Code Area For Other Characteristics
-40  Green/Yellow v
-45>  Black/Black \ Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
-52 Green/Blue 17, and 42 see Micrometals RF Catalog.
Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS AL oD ID Ht 4 A \Y
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T175-2 15.0 1.750/44.5 1.070/27.2 .650/16.5 11.2 1.34 15.0
T175-8/90 48.0
T175-18 82.0
T175-26 105.0
T175-40 90.0
T175-52 105.0
T184-2 24.0 1.840/46.7 .950/24.1 .710/18.0 11.2 1.88 21.0
T184-8/90 72.0
T184-14 28.0
T184-18 116.0
T184-19 116.0
T184-26 169.0
T184-30 51.0
T184-34 70.0
T184-35 70.0
T184-40 143.0
T184-52 159.0
T200-2 12.0 2.000/50.8 1.250/31.8 .550/14.0 13.0 1.27 16.4
T200-8/90 42.5
T200-18 67.0
T200-19 67.0
T200-26 92.0
T200-34 37.0
T200-35 37.0
T200-40 79.0
T200-52 92.0
T200-2B 21.8 2.000/50.8 1.250/31.8 1.000/25.4 13.0 2.32 30.0
T200-8B/90 78.5
T200-18B 120.0
T200-19B 120.0
T200-26B 160.0
T200-30B 51.0
T200-35B 74.0
T200-40B 142.0
T200-52B 155.0
T201-8/90 104.0 2.000/50.8 .950/24.1 .875/22.2 11.8 2.81 33.2
T201-18 164.0
T201-26 224.0
T201-40 194.0
T201-52 224.0
T224-26C 155.0 2.250/57.2 1.250/31.8 .750/19.1 14.0 2.31 32.2
T224-52C 155.0
T225-2 12.0 2.250/57.2 1.405/35.7 .550/14.0 14.6 1.42 20.7
T225-8/90 42.5
T225-18 67.0
T225-19 67.0

-11 -

TEL. (714) 970-9400
FAX (714) 970-0400

0p)
-l
<
|_
LLJ
=
O
o’
<
=



TEL. (714) 970-9400
FAX (714) 970-0400

0p)
-
<
|_
LLJ
=
O
4
e
=

TOROIDAL CORES

COLOR CODE

-2 Red/Clear

-8 Yellow/Red
-14  Black/Red
-18  Green/Red
-19  Red/Green
-26  Yellow/White
-30  Green/Gray
-34  Gray/Blue
-35  Yellow/Gray
-40  Green/Yellow
-45  Black/Black
-52  Green/Blue

TYPICAL PART NO.

T106-26 /

OD in 100th inchesQ |
Micrometals Mix No.

Letter Indicates Alternate Height
Code Area For Other Characteristics

Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
17, and 42 see Micrometals RF Catalog.

Refer to page 4 for tolerances. ob — For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS Au oD ID Ht l A \Y
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T225-26 98.0 2.250/57.2 1.405/35.7 .550/14.0 14.6 1.42 20.7
T225-30 28.0
T225-34 37.0
T225-35 37.0
T225-40 78.0
T225-52 92.0
T225-2B 21.5 2.250/57.2 1.405/35.7 1.000/25.4 14.6 2.59 37.8
T225-14B 28.0
T225-26B 160.0
T225-34B 67.0
T225-52B 155.0
T249-26 203.0 2.500/63.5 1.405/35.7 1.000/25.4 15.6 3.36 52.3
T249-34 89.0
T249-52 203.0
T250-8/90 113.0 2.500/63.5 1.250/31.8 1.000/25.4 15.0 3.84 57.4
T250-14 43.0
T250-18 177.0
T250-19 177.0
T250-26 242.0
T250-30 71.0
T250-34 106.0
T250-40 194.0
T250-52 242.0
T300-2 11.4 3.040/77.2 1.930/49.0 .500/12.7 19.8 1.68 33.4
T300-8/90 37.0
T300-18 58.0
T300-19 58.0
T300-26 80.0
T300-30 23.0
T300-34 34.5
T300-35 34.5
T300-40 71.0
T300-52 80.0
T300-2D 22.8 3.040/77.2 1.930/49.0 1.000/25.4 19.8 3.38 67.0
T300-14D 28.0
T300-18D 116.0
T300-19D 116.0
T300-26D 160.0
T300-30D 46.0
T300-34D 69.0
T300-35D 69.0
T300-40D 142.0
T300-52D 160.0
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TOROIDAL CORES

EOLoﬁé%?jar - ID - TYPICAL PART NO.
Dy Ee T106-26 ~ /
N -
_ ‘ in inches
:38 \éerlégm/é/\r/:;te @ Micrometals Mix No.
34 Gray/Blue Ht  Letter Indicates Alternate Height—
-35  Yellow/Gray ——— Code Area For Other Characteristics
-40  Green/Yellow v
-45  Black/Black \ Note: For information on Mix 0, 1, 3, 4, 6, 7, 10, 12, 15,
-52 Green/Blue 17, and 42 see Micrometals RF Catalog.
Refer to page 4 for tolerances. oD For information on -60, -61, -63, -66, -70 and -M125 see
Micrometals 200C Series Catalog.
MAGNETIC DIMENSIONS
MICROMETALS AL oD ID Ht l A \%
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
T400-2* 18.0 4.000/102 2.250/57.2 .650/16.5 25.0 3.46 86.4
T400-8/90 60.0
T400-18 96.0
T400-19 96.0
T400-26 131.0
T400-30 40.5
T400-34 55.0
T400-35 55.0
T400-40 115.0
T400-52 131.0
T400-26B* 205.0 4.000/102 2.250/57.2 1.000/25.4 25.0 5.35 133
T400-2D* 36.0 4.000/102 2.250/57.2 1.300/33.0 25.0 6.85 171
T400-14D 45.5
T400-26D 262.0
T400-30D 81.0
T400-34D 110.0
T400-35D 110.0
T400-40D 230.0
T520-2* 20.0 5.200/132 3.080/78.2 .800/20.3 33.1 5.24 173
T520-8/90 65.0
T520-26 149.0
T520-30 45.0
T520-34 65.0
T520-35 65.0
T520-40 119.0
T520-52 137.0
T520-30D* 90.0 5.200/132 3.080/78.2 1.600/40.6 33.1 10.5 347
T520-34D 130.0
T520-35D 130.0
T520-40D 240.0
T650-2 58.0 6.500/165 3.500/88.9 2.000/50.8 39.9 18.4 734
T650-8/90 200.0
T650-26 434.0
T650-30 127.0
T650-34 191.0
T650-35 191.0
T650-40 376.0
T650-52 405.0

*T400 and T520 can be provided uncoated by adding the suffix "/18" for use with core covers.
Please refer to page 20 for more details
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COMPOSITE CORES

TYPICAL PART NO.

COLOR CODE
-267 Green > ID - ST 102 - 2 75 B
-275 Green |

l OD in 100th inches I ‘ ‘

Code to indicate iron powder mix

® — Indicates percent iron
v Ht Letter indicates different Ht.
v ‘ MATERIAL COMPOSITION

Ferrite Core Micrometals
(L~ 2300) -52 Material (u = 75)
Refer to page 4 for tolerances. |™ oD 267 33% 67%
-275 25% 75%

Typical Applications: These Ferrite/lron Powder Composite Cores produce a large change in inductance with DC bias such
that 10 to 20 times more inductance will exist at low current than at maximum current. This characteristic is particularly
useful for producing DC output chokes for switching power supplies that must maintain continuous operation to very low
loads as well as some EMI Filter applications. See page 51 for DC energy storage curves. Micrometals "ST" cores are com-
posed of a ferrite and iron powder core and may contain a small gap or parting line between materials.

MAGNETIC DIMENSIONS

MICROMETALS AL oD ID Ht Y4 A* \Y
Part No. nH/N2 in/mm in/mm in/mm cm cm? cm3
ST50-267 450 .510/13.0 .290/7.37 .280/7.11 3.19 .189 .603
ST50-275B 475 .510/13.0 .290/7.37 .365/9.27 3.19 246 .786
ST83-267 625 .835/21.2 .510/13.0 .400/10.2 5.37 .398 2.14
ST83-275B 650 .835/21.2 .510/13.0 .525/13.3 5.37 .523 2.81
ST102-267 800 1.025/26.0 .600/15.2 475/12.1 6.48 .619 4.01
ST102-275B 825 1.025/26.0 .600/15.2 .625/15.9 6.48 .814 5.28
ST150-267 1250 1.520/38.6 .835/21.2 .625/15.9 9.40 1.31 12.3
ST150-275B 1300 1.520/38.6 .835/21.2 .825/21.0 9.40 1.73 16.3
ST200-267 1275 2.010/51.1 1.240/31.5 .775/19.7 13.0 1.83 23.7
ST200-275B 1325 2.010/51.1 1.240/31.5 1.025/26.0 13.0 2.42 31.4
CURVE FIT FORMULA *Combined A
ol = (a+cH+eH?+gH3+iH*kH®  Where: % = Percentage (ie:90% =90)
on= (1+bH+dH2+H3+hH*4+jH?) H = DC Magnetizing Force (oersteds)
Material a b C d e f g h i j k

-267 115 111 -17.6 844 10.7 2.74x10% -359 -7.17x10* 3.33x10° 7.50x10°® -5.30x10°®
-275 113 999 -9.80 924 13.1 -2.19x10% -.580 -4.31x10* 5.54x10° 3.32x10® -1.75x10°°

TEL. (714) 970-9400
FAX (714) 970-0400

100 , 0
immaan s
i it percent Initial Permeability (%jto)
50 & e Vs, 50
i i DC Magnetizing Force*
HH i
HH i
—- = ==z
F :
U) < 20 4 80
-l £
-l £ g
3 g
[} 3
< g 10 il X n 90 “é
= g i L2 z
= eTH P ]
I ] I 2 i 26> £ 5
= 3 ﬁ 95 &
s e
@ T
& DC Magnetizing Force (oersteds) L N
O Number of Turns =
2 DC Current (ampere) 98
m Mean Magnetic Path Length (cm)
O IR RRNEERESII DI MW AR NN i N R NS SRS EIa
e e e T e
RS 111)| AN EADT NI1T S SR AN I A A RN AN
1 IRES1EI| NNNRNSHAVI NF1( N AN AR MmN RARRA M T 99
2 5 1 2 5 10 20 50 100

H-DC Magnetizing Force (oersteds) NOTE: A/cm =.7958 oersteds
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E CORES
TYPICAL PART NO.
COLOR CODE ‘HBH‘ —cl— E168- 26 A/ G015

-2 Red/Clear
"A" dimension in 100th inches—| |
Micrometals Mix No.
Letter Indicates Alternate "C" dimension

-8 Yellow/Red
Indicates Center-leg gap per half in .001 inches

-14  Black/Red

-18  Green/Red T T i
-19  Red/Green I_J .

26 Yellow/White A G F

-30  Green/Gray I
A A

-34  Gray/Blue
-35  Yellow/Gray
-40  Green/Yellow
-45  Black/Black
-52  Green/Blue

\‘* D—" E CORES ORDERED PER HALF

Refer to page 4 for tolerances. For information on -60, -61, -63, -66, -70 and -M125

*E-Core sizes from E49 to E100 do not receive color stripes see Micrometals 200C Series Catalog.
MICROMETALS MAGNETIC DIMENSIONS

AL

Part No. nH/N2 A B C D F G / A vV W

(Bobbin)  (Ref. Size) In/mm in/mm in/mm in/mm in/mm in/mm cm cm? cm3 cm?
E49-8 20.5 .500/12.7 A37/11.1 .125/3.18 .312/7.93 .125/3.18  .375/9.53 2.86 .101 .288 .252
E49-18 29.0
E49-26 38.0
E49-52 38.0
(PB49) (US LAM: EE-28-29)
E50-26 48.0 .505/12.8 .504/12.8 .148/3.76 .354/8.99 .149/3.78  .354/8.99 3.08 .143 .441 .234
E50-52 47.0
(No Bobbin (DIN:13/4)
Offered)
E65-8 30.5 .645/16.4 .640/16.3  .182/4.62 .471/12.0 .182/4.62  .445/11.3  3.98 .224 .861 .399
E65-26 58.0
E65-40 51.0
E65-52 56.0
(No Bobbin (DIN: 16/5)
Offered)
E75-2 14.5 .750/19.1 .635/16.1 .187/4.75 .455/11.6 187/4.75  .562/14.3 4.20 .226 .936 .551
E75-8 33.5
E75-26 64.0
E75-40 55.0
E75-52 59.0
(PB75) (US LAM: EI-187)

=
E80-8 38.0 0.795/20.2 .784/19.9 .230/5.84 .550/14.0 .230/5.84  .575/14.6 4.84 333 1.63 .613 $§
E80-26 73.0 AR
E80-52 73.0 N N
(PB80) (DIN: 20/6) S
T

E99-8 51.0 1.000/25.4 1.000/25.4 .287/7.29 .690/17.5 .287/7.29 .695/17.7 6.08 .548 3.38 .908 ~ ~
E99-26 96.0 vt
E99-52 96.0 o<
(PB99) (DIN: 25/7) =
E100-2 21.0 1.000/25.4  .750/19.1 .250/6.35 .500/12.7 .250/6.35 .750/19.1 5.08 .403 2.05 .806 (D
E100-8 48.0 |
E100-18 65.0
E100-26 92.0 <
E100-40 81.0 =
E100-52 85.0 Lu
(PB10OE) (US LAM: EE-24-25) E
E118-26 90.0 1.185/30.1 1.185/30.1 .278/7.06 .782/19.9 .278/7.06 .782/19.9 7.14 .498 4.60 1.27
E118-40 80.0 O
E118-52 90.0 m
(PB118) (DIN: 30/7) O
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E CORES

COLOR CODE

DA

-2 Red/Clear

-8 Yellow/Red

-14  Black/Red

-18  Green/Red

-19  Red/Green

26 Yellow/White A
-30  Green/Gray

-34  Gray/Blue

-35  Yellow/Gray

-40  Green/Yellow

*»‘ C“i

e
T

-45  Black/Black
-52  Green/Blue

TYPICAL PART NO.

E168- 26 A/ G 015

"A" dimension in 100th inches—| |
Micrometals Mix No.
Letter Indicates Alternate "C" dimension

Indicates Center-leg gap per half in .001 inches

.‘* D—>‘ E CORES ORDERED PER HALF
Refer to page 4 for tolerances. For information on -60, -61, -63, -66, -70 and -M125
see Micrometals 200C Series Catalog.

MICROMETALS AL MAGNETIC DIMENSIONS
Part No. nH/N2 A B C D F G / A V W
(Bobbin)  (Ref. Size) In/mm in/mm in/mm in/mm in/mm in/mm cm cm? cm3 cm?

E125-26 134.0 1.255/31.8 1.215/30.8 .378/9.60 .835/21.2 .378/9.60 .885/22.5 7.45 .922 6.82 1.37

E125-40 113.0

(No Bobbin (US LAM: EE-27-38)

Available)

E137-2 32.0 1.375/34.9 1.145/29.1 .375/9.53 .770/19.6 .375/9.53 1.000/25.4 7.40 .907 6.72 1.55

E137-8 67.0

E137-18 100.0

E137-26 134.0

E137-40 113.0

E137-52 131.0

(PB137) (US LAM: EI-375)

E145-18 112.0 1.455/37.0 1.370/34.8 .425/10.8 .950/24.1 .425/10.8 1.035/26.3 8.50 1.17 9.89 1.84

E145-26 146.0

E145-52 146.0

(No Bobbin Available)

E162-8 105.0 1.625/41.3 1.342/34.1 .500/12.7 .842/21.4 .500/12.7 1.125/28.6  8.41 1.61 13.61.70

E162-18 149.0

E162-26 210.0

E162-40 175.0

E162-52 199.0

(PB162) (US LAM: EI-21)

E168-2 43.5 1.685/42.8 1.660/42.2  .590/15.0 1.210/30.7 .475/12.0 1.210/30.7 10.4 1.81 18.52.87

E168-8 97.0

E168-18 135.0

E168-26 195.0

E168-40 163.0

E168-52 179.0

(PB168) (DIN: 42/15)

E168-26/G015 125.0

E168-40/GO15 114.0

E168-52/G015 125.0

Gapped E168 with center gap .030in./.76mm per set

E168-2A 55.0 1.685/42.8 1.660/42.2
E168-8A 116.0

E168-18A 170.0

E168-26A 232.0

E168-40A 196.0

E168-52A 230.0

(PB168A) (DIN: 42/20)

E168-52A/G0O15 161.0 1.685/42.8 1.660/42.2

Gapped E168A with center gap .030in./.76mm per set.

.787/20.0 1.210/30.7

.787/20.0 1.210/30.7
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E CORES

COLOR CODE ‘H B H‘ H\ C ‘H
-2 Red/Clear

-8 Yellow/Red

-14  Black/Red -——-1

-18  Green/Red

-19  Red/Green =

-26  Yellow/White A

-30  Green/Gray
==

G
-34  Gray/Blue l T
-35  Yellow/Gray
-40  Green/Yellow
-45  Black/Black

-52  Green/Blue

b
T

Micrometals Mix No.

TYPICAL PART NO.

E168- 26 A/ G 015

"A" dimension in 100th inches—|

Letter Indicates Alternate "C" dimension J \

Indicates Center-leg gap per half in .001 inches

.‘* D—>‘ E CORES ORDERED PER HALF
Refer to page 4 for tolerances. For information on -60, -61, -63, -66, -70 and -M125
see Micrometals 200C Series Catalog.

MICROMETALS AL MAGNETIC DIMENSIONS
Part No. nH/N?2 A B C D F G b4 A vV W
(Bobbin)  (Ref. Size) in/mm in/mm in/mm in/mm in/mm in/mm cm cm? cm3 cm?

E187-8 144.0 1.865/47.4 1.552/39.4 .620/15.7 .952/24.2 .620/15.7 1.250/31.8 9.53 2.48 23.3 1.93

E187-18 213.0

E187-26 265.0

E187-40 240.0

E187-52 265.0

(PB187) (US LAM: EI-625)

E220-2 69.0 2.210/56.1 2.180/55.4 .820/20.8 1.510/38.3  .680/17.3 1.520/38.6 13.2 3.60 47.7 4.09

E220-8 143.0

E220-18 196.0

E220-26 275.0

E220-30 107.0

E220-34 136.0

E220-40 240.0

E220-52 262.0

(PB220) (DIN: 55/21)

E220-26/G020 183.0
E220-40/G020 168.0
E220-52/G020 183.0
Gapped E220 with center gap .040 in./1.02mm per set

E225-2 76.0 2.240/56.9 1.875/47.6  .745/18.9 1.140/29.0
E225-8 173.0

E225-18 240.0

E225-26 325.0

E225-40 290.0

E225-52 325.0

(PB225) (US LAM: EI-75)

E305-2 75.0 3.051/77.5 3.051/77.5 .933/23.7 2.118/53.8
E305-8 156.0

E305-18 222.0

E305-26 287.0

E305-30 124.0

E305-34 150.0

E305-40 255.0

E305-52 287.0

(PB305 or PB305/V0)

E305-26/G050  165.0
E305-52/G0O50 165.0
Gapped E305 with center gap .100 in./2.54 mm per set

E305-8A 208.0 3.051/77.5 3.051/77.5 1.244/31.6 2.118/53.8
E305-18A 280.0

E305-26A 382.0

E305-30A 165.0

E305-40A 339.0

E305-52A 382.0

(PB305A)
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E CORES
TYPICAL PART NO.
COLOR CODE ‘HB H‘ —C[— E168- 26 A/ G015

-2 Red/Clear
- l "A" dimension in 100th inches—| |
| Micrometals Mix No.
F Letter Indicates Alternate "C" dimension

-19  Red/Green T
-26  Yellow/White A G
—%O 8ree/nB/IGray
-34 ra ue l

-35 YeIIZI)W/Gray l

-40  Green/Yellow |

-45  Black/Black
-52  Green/Blue

-8 Yellow/Red
-14  Black/Red
-18  Green/Red
Indicates Center-leg gap per half in .001 inches

\4* Dﬂ‘ E CORES ORDERED PER HALF

Refer to page 4 for tolerances. For information on -60, -61, -63, -66, -70 and -M125
see Micrometals 200C Series Catalog.

MICROMETALS MAGNETIC DIMENSIONS
AL

Part No. nH/N2 A B C D F G / A V W

(Bobbin)  (Ref. Size) In/mm in/mm in/mm  in/mm in/mm in/mm cm cm?2 cm3 cm?

E305-26A/G0O50 219.0 3.051/77.5 3.051/77.5 1.244/31.6 2.118/53.8  .933/23.7 2.118/53.8 18.5 7.49 139 8.10
E305-52A/G0O50 219.0
Gapped E305A with center gap .100 in./2.54 mm per set

E450-2 132.0 4.500/114  3.636/92.4 1.375/34.9 2.250/57.2 1.375/34.9 3.120/79.3 22.9 12.2 280 12.7
E450-8 260.0

E450-18 400.0

E450-26 540.0

E450-30 235.0

E450-34 300.0

E450-40 480.0

E450-52 500.0

(PB450/V0) (US LAM: EI-30)

E450-8H 140.0 4.500/114  3.636/92.4 .688/17.5 2.250/57.2 1.375/34.9 3.120/79.3 22.9 6.1 140 12.7
E450-18H 200.0

E450-52H 270.0

(PB450/VO0 for double stack)

E610-2 163.0 6.102/155 6.102/155 1.866/47.4 4.236/108 1.866/47.4 4.236/108 37.0 22.5 832 32.4
E610-26 588.0

E610-34 314.0

BANDING, STRAPPING AND MOUNTING PRECAUTIONS

[ron powder as a core material is susceptible to performance changes when wrapped with a ferrous material. Iron
powder cores are manufactured with a distributed air gap and occasionally a center leg gap. When a ferrous mate-
rial is added to this type of magnetic structure the core is essentially “shorted out” decreasing the overall “Q” of the
coil.

This decrease in “Q” indicates an increase in core loss which will result in a higher than expected operating tempera-
ture. This effect will be more significant with the lower permeability materials.

Micrometals suggests using the following nonferrous materials to mount and band iron powder cores:

1. Phosphor bronze or nonmagnetic stainless steel banding material
2. Brass hardware

3. Various electrical tapes

4. Cable Tie wraps

5. Filled epoxy or filled super glue

-18 -



EH/EM CORES

B I*CT =-C—~
I 1 [___] e
Gap——r-c— B /
A s | T\\ S N
\\}4 L K H
I e e il SRy
D EM Core EH Core

Refer to page 4 for tolerances.
Refer to page 16 and 17 for
appropriate "F" Dimensions.

TYPICAL PART NO.

E168- 26 A/ G 015

"A" dimension in 100th inches—| |
Micrometals Mix No.
Letter Indicates Alternate "C" dimension

Indicates Center-leg gap per half in .001 inches

EH AND EM CORES ORDERED PER HALF

MICROMETALS AL
Part No. Value A B C D
nH/N2 in/mm in/mm in/mm in/mm

MAGNETIC DIMENSIONS

E G H Y4 A \"
in/mm in/mm in/mm cm cm?  cmd

EH220-8
EH220-40/13 191.0

EH220-40/G070/13 76.4 2.210/56.1 2.180/55.4 0.820/20.8 1.510/38.3 1.700/43.2

Gapped EH220 with center gap. .140 in./3.56mm per set.

MICROMETALS A

114.0 2.210/56.1 2.180/55.4 0.820/20.8 1.510/38.3 1.700/43.2

1.520/38.6 0.780/19.8 13.3 2.19 29.1

1.520/38.6 0.780/19.8 13.3 2.19 29.1

MAGNETIC DIMENSIONS

Part No. Value A B C D G H / A \%

nH/N2 in/mm in/mm in/mm in/mm in/mm in/mm cm cm? cm3

EM102-8 40.1 1.000/25.4 1.000/25.4 0.500/12.7 0.800/20.3  0.800/20.3 0.350/8.89 6.28 0.637  4.00

EM102-52 84.8

EM126-8 48.7 1.250/31.8 1.250/31.8 0.570/14.5 0.916/23.3 1.010/25.7 0.438/11.1 7.46 0.960 7.43

EM126-52 119.0

EM126-52/G040 49.9

Gapped EM126 with center gap .080 in./2.03mm per set.

EM145-26 125.0 1.455/37.0 1.370/34.8 0.425/10.8 0.950/24.1 1.035/26.3 0.425/10.8 8.50 0.915 9.28

EM145-52 125.0

EM150-8 63.7 1.500/38.1  1.500/38.1 0.750/19.1  1.200/30.5  1.190/30.2 0.536/13.6 9.46  1.45 13.7

EM150-52 127.0

EM169-8 82.3 1.685/42.8 1.654/42.0 0.766/19.5 1.204/30.6  1.360/34.5 0.580/14.7 990 1.79 17.7

EM169-40/13 148.0

EM169-52 151.0

EM169-40/G052/13 61.3

Gapped EM169 with center gap .104 in./2.64mm per set.

EM193-8 77.0 1.930/49.0 1.930/49.0 0.877/22.3 1.530/38.9 1.530/38.9 0.676/17.2 12.1 2.28 27.5

EM193-52 168.0

EM193-40/G060/13 70.6

Gapped EM193 with center gap .120 in./3.05mm per set.

EM220-26* 230.0 2.210/56.1  2.180/55.4 .820/20.8  1.510/38.3  1.520/38.6 0.780/19.8 13.2  2.90 45.0

EM220-40 196.0

EM220-26/G020 173.0

EM220-40/G020 143.0

Gapped EM220 with center gap .040 in./1.02mm per set.

EM221-8 89.9 2.210/56.1 2.200/55.9 1.070/27.2 1.760/44.7  1.760/44.7 0.850/21.6 13.7  3.22 44.0

EM221-40/13 188.0

EM221-52 228.0

* Center post not completely round on EM220 series.
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E CORE BOBBINS

Gl
C‘ E TYPICAL PART NO.
PB 168A
FLANGE 1 FLANGE 2
Corresponds to E Core—|
FLANGE 3 FLANGE 4 FLANGE 5
Typical Tolerance + .010 Material: 6/6 Nylon

PB305, P305A 6/6 Nylon Glass Filled

Bobbin Notes: All bobbins are composed of 6/6 Nylon material except PB305, PB305A and any bobbin with the
suffix “/V0”. The PB305 and PB305A are composed of 6/6 Nylon Glass Filled. The “/V0” indicates a material that is
rated for UL 94 VO flame class. Micrometals also offers bobbins for the following metric and custom E-core sizes for
sample and small quantity orders; E80, E99. Their part numbers are, respectively, PB80, and PB99.

MICROMETALS A B C D L E F G Flange
Part No. in/mm in/mm in/mm in/mm in/mm in/mm in/mm in/mm No.
PB49 .360/9.14 .360/9.14 .130/3.30  .130/3.30 .307/7.80 .160/4.06 .160/4.06 .020/.508 1
PB75 .535/13.6 .535/13.6 .205/5.21  .205/5.21 .420/10.7 .250/6.35 .250/6.35 .025/.635 1
PB10OE .740/18.8 .740/18.8 .265/6.73  .265/6.73 475/12.1 .305/7.75 .305/7.75 .035/.889 1
PB137 .865/22.0 .865/22.0 .385/9.78 .385/9.78 .680/17.3 445/11.3 445/11.3 .032/.813 1
PB162 1.100/27.9 1.100/27.9 .510/13.0 .510/13.0 .796/20.2 .575/14.6 .575/14.6 .032/.813 1
PB1638 1.370/34.8 1.165/29.9 .640/16.3  .490/12.4 1.150/29.2 .570/14.5 .720/18.3 .060/1.52 2
PB168A 1.465/37.2 1.157/29.4 .799/20.3  .492/12.5 1.142/29.0 .570/14.5 .880/22 .4 .060/1.52 3
PB187 1.215/30.9 1.225/31.1 .645/16.4  .645/16.4 .925/23.5 .715/18.2 .715/18.2 .025/.635 4
PB220 1.640/41.7 1.425/36.2 .840/21.3 .680/17.3  1.440/36.6 .760/19.3 .920/23.4 .060/1.52 2
PB225 1.480/37.6 1.480/37.6 .765/19.4  .765/19.4  1.115/28.3 .845/21.5 .845/21.5 .035/.889 5
PB305 2.020/51.3 2.020/51.3 .965/24.5 .965/24.5 2.040/51.8 1.055/26.8 1.055/26.8 .060/1.52 2
PB305/V0 2.020/51.3 2.020/51.3 .965/24.5 .965/24.5 2.040/51.8 1.055/26.8 1.055/26.8 .060/1.52 2
PB305A 2.330/59.2 2.020/51.3 1.275/32.4 .965/24.5 2.040/51.8 1.055/26.8 1.365/34.7 .060/1.52 2
PB450/V0 3.050/77.5 3.050/77.5 1.412/35.9 1.412/35.9 2.200/55.9 1.544/39.2 1.544/39.2 .066/1.68 1

TOROIDAL CORE CAPS

TYPICAL PART NO.

TC 400

Corresponds to Toroid

Typical thickness tolerance + .005

7 Specified dimensions for reference only.
Thickness Material type: Rynite FR530 (UL 94V-Q)
UL Yellow Card: #E69578

Typical Applications: The toroidal core caps can be used as an alternate to the standard insulating coating when
winding cores with very heavy gauge wire or when a greater dielectric strength is required. Core caps will fit either
coated or uncoated cores. To specify a core that is uncoated add the suffix “/18” to standard part numbers. (Example:
T400-26 is a standard part which includes coating, T400-26/18 specifies a standard part without coating.)

MICROMETALS oD ID Ht THICKNESS
PART NO. in/mm in/mm in/mm in/mm
TC400 4.030/102.4 2.235/56.8 .250/6.35 .030/.762
TC520 5.250/133.4 3.062/77.8 .250/6.35 .030/.762

- 20 -



BUS BAR CORES

%OL(R);CODE < B—> TYPICAL PART NO.
-52 Green l _,
T Code To Indicate Max. Current |
A D Micrometals Mix No.
¢ Letter Indicates Alternate Length
I Code Area For Other Characteristics
—> Ejle— < L—>
Refer to page 4 for tolerances. HS CORES ORDERED PER HALF
MAGNETIC DIMENSIONS
MICROMETALS AL* A B L D E Y4 A \%
Part No. nH/N2 in/mm in/mm in/mm in/mm in/mm cm cm? cm3
HS300-8 68 1.020/25.9 .650/16.5 .500/12.7 .520/13.2 .140/3.56 5.92 .806 4.61
HS300-26 147
HS300-52 147
HS300-8A 83 1.020/25.9 .650/16.5 .625/15.9 .520/13.2 .140/3.56 5.92 1.01 5.77
HS300-26A 179
HS300-52A 179
HS300-8B 95 1.020/25.9 .650/16.5 .750/19.1 .520/13.2 .140/3.56 5.92 1.21 6.92
HS300-26B 208
HS300-52B 208
HS300-8C 107 1.020/25.9 .650/16.5 .875/22.2 .520/13.2 .140/3.56 5.92 1.41 8.06
HS300-26C 232
HS300-52C 232
HS400-26 221 1.500/38.1 .960/24.4 .750/19.1 .765/19.4 .205/5.21 8.71 1.78 15.1
HS400-26A 286 1.000/25.4 2.37 20.1
HS400-26B 335 1.250/31.8 2.96 25.2
HS400-26C 371 1.500/38.1 3.56 30.2
*Based on 25 turn test winding
U CORES
< B >
l TYPICAL PART NO.
] — Y U80o- 26 A/
l F
T "A" dim to 1000th inche54| |
A G T Micrometals Mix No.
I Letter Indicates Alternate "C" dim.
T Code Area For Other Characteristics
l«— E —> > C |e—
Refer to page 4 for tolerances. U CORES ORDERED PER HALF
MAGNETIC DIMENSIONS
MICROMETALS AL A B C E F G / A \%
Part No. nH/NZ  in/mm in/mm in/mm in/mm in/mm in/mm cm cm?  cm3
U61-26 71.0 .610/15.5  .900/22.9 .250/6.35 .510/13.0 .195/4.95 .210/5.33 5.66 315 1.81
U80-8 42.4 .800/20.3 1.250/31.8 .250/6.35 .750/19.1 .250/6.35 .300/7.62 7.87 .403 3.18
U80-26 71.0
U80-40 64.0
U80-52 70.0
U350-2 59.0 3.500/88.9 5.750/146 1.000/25.4 3.250/82.6 1.000/25.4 1.500/38.1 35.6 6.45 250
U350-40 235.5
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POT CORE ASSEMBLIES

< > The Pot Core Assemblies provide a closed-path
! L ! oD structure for high current designs where the round
‘ winding form and efficient packaging shape are
‘ . beneficial. The geometry also provides the added
‘ flexibility of using lower permeability materials for
: the hollow core instead of gapping the structure.
0 Typical assemblies are illustrated. This configura-
; tion is not available assembled. Order 2 Disks, 1
i Hollow Core and 1 sleeve per set.
SLEEVE DISC HOLLOW CORE AL oD L Window l A \Y
Part No.  Part No. Part No. nH/N2 in/mm in/mm cm? cm cm?  cm3
S$101-1002  D101-1002 H2526-1002 165.8* 3.150/80.0 2.402/61.0 5.49 153 12.7 204
S101-1040 D101-1040 H2526-1040 600*
SLEEVE

TYPICAL PART NO.

D g

S 101-10 40

OD in 100th inches
Code area for other characteristics
Micrometals Mix No.

Typical Tolerance + .050 inches

SLEEVE oD ID L Slot
Part No. in/mm in/mm in/mm in/mm
S101-1002 3.150/80.0 2.680/68.1 1.615/41.0 .760/19.3
S101-1040
DISC
*f‘[ﬂ« | TYPICAL PART NO.
T D 101-10 40

i 41 ob - OD in 100th inches 4| J

T Code area for other characteristics

D l Micrometals Mix No. 1

Ty Typical Tolerance + .030 inches

DISC CB ID T, T, A
Part No. in/mm in/mm in/mm in/mm in/mm in/mm
D101-1002 3.150/80.0 1.614/41.0 .250/6.35 .394/10.0 .374/9.50 2.675/67.9
D101-1040

HOLLOW CORE

TYPICAL PART NO.

| H 25 26 -10 40
- I [} |
1D OD =.010 OD in 16th inches |
1 777777777 | Length in 16th inches
Code area for other characteristics
“_ L— Micrometals Mix No.
+.030
HOLLOW CORE oD ID L
Part No. in/mm in/mm in/mm
H2526-1002 1.600/40.6 .250/6.35 1.615/41.0

H2526-1040

*AL value is approximate and is for indication only
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BOBBIN ASSEMBLIES

D

—

3

o
|

Various bobbins can be assembled from the Hollow Cores and
Disks shown on the following page. These bobbin assemblies
ative shape for high current choke applica-
tions which can tolerate some electro-magnetic radiation. This
configuration can be especially effective for high power speaker

provide an altern

crossover coils.

Typical assemblies are illustrated. This configuration is not avail-

able assembled. Order 2 Disks and one Hollow Core per set.

DISC HOLLOW Core AL* oD L WINDOW
Part No. Part No. nH/N2 in/mm in/mm in/mm
D45-1040 H811-1140 85 1.420/36.1. 937/23.8 1.84
D45-1040 H817-1140 60 1.420/36.1 1.312/33.3 2.95
D59-1040 H1015-1040 100 1.845/46.9 1.250/31.8 3.43
D59-1040 H1021-1040 80 1.845/46.9 1.625/41.3 4.90
D80-2040 H1217-1040 130 2.500/63.5 1.375/34.9 5.66
D80-2040 H1225-1040 95 2.500/63.5 1.875/47 .6 8.49
* AL value listed is anbroximate and is for indication onlv

HOLLOW CORES

Core outside and inside TYPICAL PART NO.
diameters listed are H 10 20-10 40
standard with cariations
in length possible . . |
upon request. OD in 16“1 |nches

i T Length in 16th inches

ID oD Code area for other characteristics

Refer to page 4 for tolerances.

Micrometals Mix No.

and 0 see Micrometals RF Catalog

Note: For information on Mix 1, 3, 4, 6, 7, 10, 12, 15, 17, 42,

MICROMETALS oD ID Length
Part. No. in/mm in/mm in/mm
H512-1026 .312/7.95 .137/3.48 .750/19.1
H811-1140 .500/12.7 172/4.37 .688/17.5
H817-1140 .500/12.7 172/4.37 1.064/27.0
H822-1140 .500/12.7 172/4.34 1.375/34.9
H1014-1040 .625/15.9 .219/5.56 .900/22.9
H1015-1040 .625/15.9 .219/5.56 .955/24.3
H1020-1040 .625/15.9 .219/5.56 1.250/31.8
H1021-1040 .625/15.9 .219/5.56 1.330/33.8
H1217-1040 .750/19.1 .260/6.60 1.080/27 .4
H1225-1040 .750/19.1 .260/6.60 1.580/40.1
H1616-1040 1.000/25.4 .250/6.35 1.000/25.4

DISCS
TYPICAL PART NO.
T N ] D s-Apa
oD CB :F’ i OD in 32nd inches
1A Code area for other characteristics
A T\ Micrometals Mix No.
L ID Variations in T are
available upon request.
— T
Refer to page 4 for tolerances. Variations in CB possible with a
modest tooling charge.

MICROMETALS oD CB ID T
Part No. in/mm in/mm in/mm in/mm
D45-1040 1.420/36.1 .500/12.7 172/4.37 .156/3.96
D59-1040 1.845/46.9 .635/16.1 .188/4.78 .187/4.75
D80-2040 2.500/63.5 .755/19.2 .255/6.48 .187/4.75
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PLAIN CORES

C di ‘ TYPICAL PART NO.

ore diameters are

standard with variations P 16 32 '1 40
from listed core lengths l

possible upon request. OD in 64th inches

Length in 32nd inches
oD Code area for other characteristics
Micrometals Mix No.

T

A
=
Y

Note: For information on Mix 1, 3, 4, 6, 7, 10, 12, 15, 17, 42,
and 0 see Micrometals RF Catalog

MICROMETALS Ar* oD Length
Part No. nH/N2 in/mm in/mm

P816-340 8.0 .134/3.40 .500/12.7
P1224-140 12.5 .190/4.83 .750/19.1
P1624-140 16.0 .250/6.35 .750/19.1
P1632-140 16.0 .250/6.35 1.000/25.4
P1640-240 15.0 .255/6.48 1.250/31.8
P2032-240 20.0 .313/7.95 1.000/25.4
P2040-240 20.0 .313/7.95 1.250/31.8
P2432-240 25.5 .375/9.53 1.000/25.4
P2440-240 26.5 .375/9.53 1.250/31.8
P2448-240 25.0 .375/9.53 1.500/38.1
P2456-240 22.5 .375/9.53 1.750/44.5
P3240-140 34.5 .500/12.7 1.250/31.8
P3248-140 33.0 .500/12.7 1.500/38.1
P3256-140 32.0 .500/12.7 1.750/44.5
P3264-140 31.0 .500/12.7 2.000/50.8
P4040-140 37.5 .625/15.9 1.250/31.8
P4048-140 41.5 .625/15.9 1.500/38.1
P4876-140 49.5 .750/19.1 2.375/60.3
P6464-140 80.0 1.000/25.4 2.000/50.8

* AL is approximate and for reference only

CYLINDERICAL CORE APPLICATIONS
The inductance and required number of turns for cylindrical shapes such as plain and hollow cores can be closely
approximated from the following equations:

SINGLE-LAYER COIL MULTI-LAYER COIL
peff (rN)2 (0.8)( peff )(rN)2

§g 9r + 10/ 6r+ 9/ + 10b
< g or 1/2 or 1/2
S o
'c\\'c\x 1| LOr +10¢) 1 | L6r + 9¢ + 10b)
S5 N =T pen N=1"0.8)( pe)
NS WHERE:
= é L = Inductance N = Number of turns
= Heff = Effective permeability of core (See graph below) r = Radius of coil (inches)

wol T 1 T T T . D = Diameter of core (inches)

00 ¢ = Length of coil/core (inches)

200 b = CO“ bUi'd

100 The family of curves to the left shows how the effective premeability (peff)
of a wound clyindrical core is a function of the core’s wound length

to diameter ratio ( #/D)as well as the initial material permeability (peff).

These curves indicate that in many cases variations in the length/
diameter ratio will more significantly affect the effective permeability
than increases in permeability of the core material.

Holpermeability of core material)
o
3

This group of curves was calculated using a cylindrical core with a single
layer winding closely wound over 95% of its length. It is also possible
to use as a fair approximation of the effective permeability for multi-layer
windings.
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MAGNETIC CHARACTERISTICS

INTRODUCTION TO MAGNETIC CHARACTERISTICS

General Information: The magnetic characteristics shown
on pages 26-36 result from testing toroidal cores. The
magnetization curves on pages 26 and 27 have a typical
tolerance of +20%, -10%. Other configurations such as E
Cores and U Cores will produce slightly different results
due to the effects of leakage associatecr with the geom-
etry.

These characteristics were measured at room temperature.
The temperature coefficient of initial permeability for each
material is listed on page 3. The temperature coefficient of
percent permeability versus both DC magnetizing force
and peak AC flux density ranges from -100 to -400 ppm/
C°. The combination of these coefficients will generally
result in an increase in inductance with increasing tem-
perature even under biased conditions.

The percent change in permeability is directly propor-
tional to the percent change in A. value. The cores are
manufactured to the Ac value rather than to the referenced
permeability.

Since iron powder cores are normally used in inductor
applications the magnetization curves provided on page
26 and 27 are in relation to permeability. B-H curves are
shown below.

DC Magnetization: The curves at the bottom of page 26
illustrate the effect of DC Magnetizing force on percent
initial permeability for the materials shown. As the level
of DC magnetizing force increases, the materials gradu-
ally experience a reduction in permeability. This “soft”
saturation characteristic results from the distributed air-gap
in the iron powder core materials.

The formula in the body of the graph is used to calculate

the DC Magnetizing Force in oersteds. The mean mag-
netic path ( ¢) for each core is included in the part number
listing.

These curves are based on a peak AC flux density of 10
gauss (1 mT). The response to DC magnetizing force is
affected by the level of peak AC flux density present.

AC Magnetization: The curves at the top of page 27
illustrate the effect of Peak AC Flux Density on percent
initial permeability. As the level of peak AC flux density
increases, the materials experience an increase in perme-
ability up to an AC flux density of between 3000 and 6000
gauss. Beyond this level, the material begins to saturate.
These curves are the result of tests performed from 60 Hz
to 10 kHz.

The formula in the body of the graph is used to calculate
the peak AC flux density in gauss. The Cross-Sectional
Area (A) for each core is included in the part number list-

ing.

The A, values listed are based on a peak AC flux density of
10 gauss (1 mT). Testing cores at a higher flux density can
have a significant effect on measured results.

Frequency Response: The curves at the bottom of page 27
show how the permeability of each material is affected by
frequency.

A typical coil wound with multiple turns will have a mea-
surable amount of interwinding capacitance which acts in
parallel with the coil. This interwinding capacitance will
cause the coil to become self-resonant. In order to avoid
this effect, the data at the highest frequencies was taken
with a single turn.

BH CURVES

12000+
-8 Material 3 ,
B = 12500 gaussS |
B = 460 gauss
Hm = 500 oersteds 4o00t
He = 9.2 oersteds 2

+ ' " $
4 4 4 n s

12000 T

-34/-35 Materials

11000 gauss
300 gauss
500 oersteds 4000+
5.1 oersteds

8000

Bpk (Gauss)

oo

IT®®
&3 7 3

t + 4 + - —t—
100 200 300 400 500

H (Oersteds)

+ -2 Material
Bm = 5000 gauss
B = 36 gauss
Hm = 500 oersteds

3.5 oersteds

; . . . , ,
100 200 300 400 500

H (Oersteds)

-30 Materials

Bm = 9740 gauss
B = 200 gauss
Hm = 500 oersteds
He = 5.0 oersteds

15000+

-26 Material 3
Bm = 13800 gauss% 100007
B, = 1750 gauss ©
Hm = 250 oersteds  5op0d
He = 5.5 oersteds

+

+ 4 s )
+

15000 T

-52 Material 7

Bm = 14000 gauss 5 "7
Br = 1450 gauss

Hm = 250 oersteds 500l

6.3 oersteds

t t } t + +
{ 50 100 150 200 250
H (Oersteds)

-40 Material

Bm = 13800 gauss
B, = 1000 gauss
Hm = 250 oersteds

He 4.6 oersteds

. . . ,
50 100 150 200 250
H (Oersteds)

-18 Material

Bm = 10300 gauss
B = 940 gauss
Hm = 250 oersteds

8.1 oersteds
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MAGNETIC CHARACTERISTICS

PERCENT PERMEABILITY vs DC MAGNETIZING FORCE* - See page 26

FORMULA: %pq = a+bB+cB1/2+dB2 Where: %} = Percentage (ie: 90%=90)

B = Peak AC Flux Density (gauss)

FORMULA: %o = ((@+cH+eH2)/(1+bH+dH?2))1/2 Where: %} = Percentage (ie: 90%=90)
H = DC Magnetizing Force (oersteds)
Material a b C d e
-2 10000 6.13x10-4 5.22 3.51x10-6 4.64x10-3
-14 10000 5.61x10-4 5.05 6.86x10-6 5.58x10-3
-8 10090 4.26x10-3 30.9 7.68x10-> -.0119
-18/-19 9990 8.36x10-4 14.4 3.92x10-4 .0853
-26 10090 5.05x10-3 13.1 1.17x10-3 .0212
-30 10140 4.68x104 -30.2 1.45x10-> .0505
-34/-35 10200 5.12x10-3 7.39 9.62x10-> .0298
-40 10240 4.32x10-3 12.8 6.26x10-4 .0267
-45 10014 6.07x10-3 45.2 1.79x10-3 -.0578
-52 10240 6.71x10-3 24.7 7.75x10-4 -.0105
PERCENT PERMEABILITY vs PEAK AC FLUX DENSITY* - See page 27
FORMULA: %pq = ((a+cB+eB2)/(1+bB+dB2))1/2 Where: % = Percentage (ie: 90%=90)
B = Peak AC Flux Density (gauss)
Material a b C d e
-2/-14 9970 5.77x10-4 7.29 -8.96x10-8 -1.18x10-3
-8 9990 4.52x104 11.4 8.82x10-9 -8.29x10+4
-18/-19 10270 1.01x104 12.3 2.70x10-8 -8.43x104
-26 10600 7.21x10-> 37.8 -7.74x10-9 -3.56x10-3
-40 10480 1.62x10-4 40.8 -6.51x10- -3.35x10-3

Material a b C d
-30 93.4 -2.99x10-2 2.08 8.30x10-7
-34/-35 92.6 -2.51x10-2 2.36 1.07x10-7
-45 88.3 6.78x10-3 3.80 -2.72x10-6
-52 92.0 1.34x10-2 2.77 -3.66x10-6

CORE LOSS vs PEAK AC FLUX DENSITY - See page 31-36

FORMULA: CLmmW/cm?) = — L N +(d 2 B?)
B3 B23 B1.65

Material a b C d
-2 4.0x109 3.0x108 2.7x106 8.0x10-15
-8 ** 1.9x109 2.0x108 9.0x10° 5.0x10-15
-14 4.0x109 3.0x108 2.7x106 1.6x10-14
-18 8.0x108 1.7x108 9.0x10° 3.1x10-14
-19 1.9x109 8.4x107 2.1x106 5.0x10-14
-26 1.0x109 1.1x108 1.9x106 1.9x10-13
-30 3.3x108 2.0x107 2.0x106 1.1x10-13
-34 1.1x109 3.3x107 2.5x106 7.7x10-14
-35 3.7x108 2.2x107 2.2x106 1.1x10-13
-40 1.1x109 3.3x107 2.5x106 3.1x10-13
-45 1.2x109 1.3x108 2.4x106 1.2x10-13
-52 1.0x109 1.1x108 2.1x106 6.9x10-14

* Curve fit formula valid only for ranges shown on graph. ** Revised since last issue.
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Core losses are a result of an alternating magnetic field
in a core material. The loss generated for a given mate-
rial is a function of operating frequency and total flux
swing (AB). The core losses are due to hysteresis, eddy
current and residual losses in the core material.

Core loss curves for each material are shown on pages
31- 36. This information results from sinewave core loss
measurement made on a Clarke-Hesse V-A-W Meter.
These curves have a typical tolerance of +15%. The core
loss in milliwatts per cubic centimeter (mW/cm3) as a
function of peak AC flux density in gauss is shown for
various frequencies.

A Core Loss Comparison Table is shown on page 1. This
table provides a quick comparison of core loss in mW/
cm3 at various frequencies for a given AC flux density
for each material. The relative core loss comparison
between materials at other AC flux densities will differ
according to each materials response to operating AC
flux density.

The formula to calculate the peak AC flux density for an
alternating signal based on the average voltage per half-
cycle in Sl units is:

Eavg

Bpk=
4 ANf

Where: Bpk Peak AC flux density (tesla)
Eavg Average AC voltage per half-cycle
(volts)
A Cross-sectional area (m?2)
N Number of turns
f frequency (hertz)

In cgs units, the following formula is commonly used for
a sinewave signal with voltage in rms:

Erme 108

By =
4.44 AN

Where: B
E

Peak AC flux density (gauss)
RMS AC voltage (volts)
Cross-sectional area (cm?2)
N Number of turns

f frequency (hertz)

rms

The factor of 108 is due to the B, conversion from tesla
to gauss (1 tesla = 10% gauss) and the cross-sectional area
(A) conversion from m2 to cm2 (m2 = 104 cm2). The
change in constant from 4 to 4.44 is due to the form fac-
tor of a sinewave. Since the form factor is-equal to the
rms value divided by the average value for a half-cycle,
the form factor for a sinewave is 1.11 (/(2v2). The form

CORE LOSS

factor for a square wave is 1.00.

This formula is useful in determining the peak AC flux
density (B, to be used with the core loss curves for sin-
ewave applications such as 60 Hz differential-mode line
filter inductors, resonant inductors in power supplies,
and for the fundamental line frequency signal in power
factor correction chokes.

Under this condition, the core experiences a total peak
to peak AC flux density swing (DB) that is twice the value
of peak AC flux density (Bpw) calculated with the above
formulas as illustrated:

Bk

AB = 2By H

Y—=—" | By

In inductor applications where the total losses are
dominated by core loss rather than copper loss, an
overall improvement in performance can be achieved
by using a lower permeability core material. This is typi-
cally the case in high frequency resonant inductors.

By utilizing a lower permeability core material (such
as -2 Material p = 10), additional turns will be needed
to achieve the required inductance. While additional
turns will increase the winding losses, it will reduce the
operating AC flux density which will result in lower core
loss.

It is possible to introduce a discreet air gap into ferrite
structures to lower their effective permeability and, thus
lower the operating flux density. However, a discreet air
gap can cause severe localized gap loss problems. This
is particularly true at frequencies above 100 kHz. In
many cases the gap loss will exceed the core loss. Since
iron powder cores have a distributed air gap, these local-
ized gap losses are essentially eliminated.

To illustrate the core loss benefit of a lower permeability
material, consider that an inductor of a given value on
-2 Material (pg = 10) will require about 87% more turns
than an inductor on -8 Material (pg = 35). The greater
number of turns on the -2 Material will result in an AC
flux density which is about 53% of the -8 Material flux
density. Consequently, the inductor on the -2 Material
will exhibit about 1/, the core loss of the inductor on the
-8 Material. In general, the -2 and -14 Material is recom-
mended for resonant inductor applications.
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CORE LOSS

One of the most common applications for iron powder
cores in switching power supplies is DC output chokes. In
this application, the coil is biased with DC current along
with a smaller percentage of ripple current which results
from a squarewave voltage. The DC current generates a
DC flux density and the squarewave voltage produces an
alternating (AC) flux density.

Biasing a magnetic material with DC current will shift
the minor alternating BH loop but will not have a notice-
able effect on the core loss. It is only the alternating flux
density (AB) that generates core loss. This condition is
illustrated:

B
—
-

‘L /////

AB B o=~ CORE LOSS AREA
N

2N H

// / Hoc

L7 T AR

P
/////
P
=

Core loss measurements made at the same frequency
and total flux density swing (AB) produce only slightly
higher core loss for squarewaves than for sinewaves.

The following diagram describes a typical squarewave
voltage across an inductor in a switching power supply:

vy

<[] (11

t L

=t ‘ f= 1
etp—A b

Since the volt-seconds (Et) during the “on” and “off”
portion of a period must be equal in the steady state,
the peak to peak flux density for a squarewave (which is
not necessarily symmetric) is described by the following
formula in cgs units:

Eox t108
AB =
AN
Where: AB Peak to Peak flux density (gauss)

Eok Peak voltage across coil during “t” (volts)
t Time of applied voltage (seconds)
A Cross-sectional area (cm?2)
N Number of turns

Another representation of this formula which can also be
useful for these applications in cgs units is:

L Al 108
AB =
AN
Where: AB Peak to Peak flux density (gauss)
L Inductance (Henries)
Al Peak to Peak ripple current (amps)
A Cross-sectional area (cm?2)
N Number of turns

In unipolar applications such as flybacks, the preced-
ing formulas which describe the total peak to peak flux
density need to be used to verify operation within the
maximum flux density limit of the core material to avoid
magnetic saturation.

However, since it is industry practice to show core loss
as a function of peak AC flux density with symmetrical
operation about zero, the core loss curves provided
assume B, = AB/2. Therefore, core loss is determined
from the graphs by using one-half of the peak to peak
flux density at the frequency of the total period where
f=1/,

The following formulas should be used to calculate
the value of peak AC flux density to be used with the
core loss graphs on pages 31-36 to determine the high
frequency core loss in iron powder cores for a variety of
DC biased inductor applications:

In cgs units:
Eyg 108 L Al'TOS
Bpk = =
2AN 2AN

Where: Bok Peak AC flux density (gauss)

Eok Peak voltage across coil during “t” (volts)

t Time of applied voltage (seconds)

L Inductance (Henries)

Al Peak to peak ripple current (amps)

A Cross-sectional area (cm?2)

N Number of turns

Inductors in active power factor correction boost topologies
do not have the simple steady state waveform presented
before. Rather, the high frequency signal (typically 100
kHz) is such that both the peak voltage across the inductor
(E) and the “on” time (t) are constantly changing throughout
the period of the fundamental line frequency (50 or 60 Hz).
The core loss in this case will be the time-averaged core loss
of the individual pulses for the period of the line frequency.

Please refer to pages 58 and 59 for information on the
interpretation of core loss in active PFC inductors.
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CORE LOSS
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