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n POWDER CORE SOLUTIONS

Radio Frequency

General Material Properties

l'\\/I/I?;e'\:i:I P:;a:;'z;ﬁi Triﬁ);zlni; Pr:vrwder TeoTseCr:f Densit\g Frezﬂua:ncy Relat'i\;e Color dee el Sl
: y ype (+ppm/c) | E™/em e Cost Toroid

-0 1 Phenolic N/A N/A 1.3 Tan/Tan v

-1 20 +10 Carbonyl Iron 280 6.4 10 3.8 Blue/Clear v

-2 10 15 Carbonyl Iron 95 5.0 45 2.2 Red/Clear v v

-3 35 +10 Carbonyl Iron 255 6.5 5.0 3.3 Gray/Clear v

-4 9 15 Carbonyl Iron 280 5.0 17 2.2 Blue/White v

-6 8.5 15 Carbonyl Iron 35 5.0 55 3.6 Yellow/Clear v

-7 9 15 Carbonyl Iron 30 5.0 50 3.0 White/Clear v

-8 35 10 Carbonyl Iron 255 6.5 5.0 3.1 Yellow/Red v v

-10 6 15 Carbonyl Iron 150 49 83 5.5 Black/Clear v

-15 25 10 Carbonyl Iron 190 6.4 7.0 3.4 Red/White v

-17 4 15 Carbonyl Iron 50 4.8 170 3.5 Blue/Yellow v

*Relative cost as compared to Micrometals -26 or -40 materials for a 25mm toroid.

Material Information

-2, -4, -6 & -7 Materials: These are the most popular
carbonyl iron mixes. They will provide High Q up to
40 MHz and the most popular for amateur radio and
variety of other communication applications. They
are also useful for moderate band transformers in the
200 to 400 MHz frequency range

-1, -3, -8 & -15 Materials:These materials are
annealed carbonyl irons providing the highest car-
bonyl permeability. They are useful for high Q appli-
cations below 1 MHz and will provide the broadest

band transformers covering a typical range from
50 to 500 MHz.

-10 & -17 Materials: These materials are the highest
frequency carbonyl irons. They will provide high Q
up to 150 MHz and are a popular material for cable
television applications. They will produce moderate
band transformers covering 400 to 700 MHz.

-0 Material: This is a non-magnetic material. It pro-
vides a solid winding form for winding air coils. It has
excellent temperature stability and will provide high
Q up to the highest frequencies. It is also useful for
moderate band transformer applications covering a
typical range from 600 MHz to 1 GHz.
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Materials Performance Data Mix: 1

Revision 20160429 - Generated 2016-May-02

-1 material is an annealed carbonyl iron providing the pi(reference) 20
. T . . Color Cod Blue/Cl
highest carbonyl permeability. -1 is useful for high Q (I)JZ:\si(t)ye Gieé/c:;
applications below 1 MHz and will provide the broadest band Bsat 17.5kG
transformers covering a typical range from 50 to 500 MHz. 31 mw/cm? (nom)
Core Loss (100kHz, 140g) 36 mW/cm? (max)
82.2% (nom)
%Perm at DC Bias (200 Oe) 78.0% (min)
10,000 - % r Ee==nE 120 : : ————— —
- Core Loss vs. Bpk - Mix-1 20p " /- = ', i 110 | ——nNominal %Initial Perm vs. DC Bias - Mix-1 20p
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T
1 10 100 1,000 10,000 1 10 100 1,000
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f 2 2
+d-B - f —
Core Loss (mW/cm?) = a b ¢ pk %LU = -
3 2.3 1.65 a+b-H
B B ok B ok
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=1.90E+09, b=2.00E+08, c=9.00E+05, d=4.30E-15 a=1.00E-02, b=1.14E-06, c=1.43, d=0.00
125 25 T T T T T
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= . . >
Z 115 I - / £ 15
E B, = Peak AC Flux Density (gauss) // -g
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1
Kk =——7 1 1 u; = _r
—_+ + = i c
a+bBy S dB,S f a + bf
where B, expressed in gauss, and: where f expressed in hertz, and:
a=3.50E+02, b=3.78E-01, c=1.03E+00, d=1.76E+10, e=-1.98E+00, f=1.40E+02 a=2.19E-01, b=1.98E-07, c=6.64E-01, d=1.54E+01
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where B, expressed in gauss, H in oested, and: where T expressed in celsius, and:
a=2.69E-02, b=1.75E+00, c=4.65E+01, d=5.67E-01, e=8.73E+02 a=280
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-2 material is a popular carbonyl iron mix that provides Mix: 2
High Q up to 40 MHz and is very popular for amateur radio T e F T ETmT:
and a variety of other communication applications. -2 is e ] .
. Hi{reterence
also useful for moderate band transformers in the 200 Color Code Red/Clear
to 400 MHz frequency range. The low permeability of -2 Density 5.0g/cm?

. . . . . Bsat 14.8kG
material will result in lower operating AC flux density than 18 mW/em® (nom)
other materials with no additional gap-loss. For a slightly Core Loss (100kHz, 140g) 20 mW/cm? (max)
higher permeability consider -14 material. , 95.9% (nom)

%Perm at DC Bias (200 Oe) 94.8% (min)
10,000 : e — 120 ‘ —
i~ Core Loss vs. Bpk - Mix-2 10pn 1 /7 i 110 tominal %Initial Perm vs. DC Bias - Mix-2 10pn
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f 2 g2 1
+d-By - f 9 _
Core Loss (mMW/cm?) = a b c P %Ll = +d
(mW/cm?) 5 +Bk2’3+75k1’55 T A b H°
pl pl pl
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=4.00E+09, b=3.00E+08, c=2.70E+06, d=9.60E-16 a=1.00E-02, b=1.83E-07, c=1.46, d=0.00
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where B, expressed in gauss, and:
a=1.57E+03, b=4.50E-01, c=1.25E+00, d=1.16E+17, e=-3.70E+00, f=1.07E+02

where f expressed in hertz, and:
a=1.11E-01, b=7.01E-11, c=9.00E-01, d=1.00E+00
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where B, expressed in gauss, H in oested, and:
a=1.50E-03, b=1.96E+00, c=1.97E+04, d=9.18E-04, e=1.48E+03
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where T expressed in celsius, and:
a=95
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-3 material is an annealed carbonyl iron providing the
highest carbonyl permeability. -3 is useful for high Q
applications below 1 MHz and will provide the broadest
band transformers covering a typical range from 50 to 500
MHz.

Mix:

-3

Revision 20170809 - Generated 2017-Aug-18

pi(reference) 35
Color Code Gray/Clear
Density 6.5 g/cm?
Bsat 17.6kG

Core Loss (100kHz, 140g)

31 mW/cm3 (nom)
36 mW/cm? (max)

%Perm at DC Bias (200 Oe)

60.1% (nom)
53.7% (min)

where B, expressed in gauss, and:
a=3.50E+02, b=3.78E-01, c=1.03E+00, d=1.76E+10, e=-1.98E+00, f=1.40E+02

10,000 = , — 120 — S
|- Core Loss vs. Bpk - Mix-3 35p A Nominal | %lnitial Perm vs. DC Bias - Mix-3 35u
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B, - Peak AC Flux Density (gauss) H - DC Magnetizing Force (Oe)
f 2 2 1
+d-B - f _
Core Loss (mW/em?) = a ,_ b ¢ P %ou; = c
3 2.3 1.65 a+b-H
Bpk Bpk Bpk
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=1.90E+09, b=2.00E+08, c=9.00E+05, d=4.30E-15 a=1.00E-02, b=3.49E-06, c=1.43, d=0.00
125 40 a T e T e
%Initial Perm vs. Peak AC Flux Density - Mix-3 350 _— Initial Perm vs. Frequency - Mix-3 35u
120 ‘ ‘ ‘ ‘ ‘ ‘ ‘ \ » T
‘;: E, . 10 8 / ’;_. 30
S B =2aa-4 N / =
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= B, = Peak AC Flux Density (gauss) 2
ﬁ E,p:,s = RMS Sinwave Voltage (volts) // g 20
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—_+ + = i c
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where f expressed in hertz, and:
0=1.27E-01, b=1.98E-07, c=6.64E-01, d=2.70E+01

where B, expressed in gauss, H in oested, and:
a=4.11E-02, b=1.75E+00, c=3.64E+01, d=5.64E-01, e=5.04E+02
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where T expressed in celsius, and:

a=255
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-4 material is a popular carbonyl iron mix that provides
High Q up to 40 MHz and is very popular for amateur
radio and a variety of other communication applications.
-4 is also useful for moderate band transformers in the
200 to 400 MHz frequency range.

- (MICROMETALS }

Mix: -4

Revision 20171027 - Generated 2017-Nov-08

ui(reference) 9
Color Code Blue/White
Density 5.0 g/cm?
Bsat 14.8kG

19 mW/cm?3 (nom)
22 mW/cm? (max)
95.9% (nom)
94.8% (min)

Core Loss (100kHz, 140g)

%Perm at DC Bias (200 Oe)

where B, expressed in gauss, H in oested, and:
a=1.35E-03, b=1.96E+00, c=2.19E+04, d=9.18E-04, e=1.65E+03

10,000 ¢ - , 120 R
- Core Loss vs. Bpk - Mix-4 9u S —Z 110 Nomninal %Initial Perm vs. DC Bias - Mix-4 9y
i y d— 7
| S, 4 100 | )
L /7 7 ARG ~—
= = ==-500 kHz £ - - - [ 1] |
£ —— 250 kHz ! /) Z 90 \\
§ 1,000 = — . 100k o —— i < 80 R \\
= 50 kHz ; 1 —
t i P ", / I ’/, / e % ;8
-~ = =10kHz . - - 0.4-w-N -1/
2 - = sk // DVEE Y g o H="""7T"—
- || ===r1kHz . . 7 pd = . T ‘E —
® 100 ... 400 Hz 7 7 = K 40 S ——
8 [l——60Hz T/ P 4 & /' = 30 - H=DCMagnetizing Force (Oe)
A/ 7 /1 /’ k= 20 | N=Numberof Turns
v . 7 ,’ ,,’ - // £ 10 1 I=DC Current (A)
10 L / / J/ RV ) B / ES 0 L, = Effective Path Lengt‘h (cm)
10 100 1,000 10,000 1 10 100 1,000
B, - Peak AC Flux Density (gauss) H - DC Magnetizing Force (Oe)
f 2 42 1
+d-B - f = -
Core Loss (mW/em3) = _a b = ¢ pk %L = -
B 3 B 23 g, 165 a+b-H
pk pk pk
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=4.00E+09, b=3.00E+08, c=2.70E+06, d=8.00E-15 a=1.00E-02, b=1.83E-07, c=1.46, d=0.00
106 10 T — T — e
%lInitial Perm vs. Peak AC Flux Density - Mix-4 9u Initial Perm vs. Frequency - Mix-4 9u
108 L1 /\ ?
_ I N A / \ 8
e __ Em -10° E
R 104 773Pk_4.44-AE-N-f = 7
z | / £ &
= B, = Peak AC Flux Density (gauss) 2
ﬁ 103 E:’:s = RMS Sinwave Voltage (volts) T / S 5
g A, = Cross Sectional Area (cm?) E 4
= N = Number of Turns g_’
g 102 / T - 3
©
£ yd £
=1
= 101 / =
X — !
o _____”
100 —— 0
10 100 1,000 10,000 10,000 100,000 1,000,000 10,000,000 100,000,000
B, - Peak AC Flux Density (G) Frequency (Hz)
o _ 1
PH;=—7 1 1 ;= 1 4
—+ + = i c
a+bByS dByS f a + bf
where B, expressed in gauss, and: where f expressed in hertz, and:
a=1.57E+03, b=4.50E-01, c=1.25E+00, d=1.16E+17, e=-3.70E+00, f=1.07E+02 a=1.25E-01, b=7.01E-11, c=9.00E-01, d=1.00E+00
14000 — S A 5
Initial Magnetization Curve - Mix-4 9u %Change in Perm. vs. Temp. - Mix-4 9u
@ 12000 — 4
< _— \ "
2
‘a 10000 Z
c 7~ =
a 7 3 2 7 —
5 8000 g ) /
S o
Q 6000 e
s / g 0
©
o 4000 P
" cu'é) 1 /
o 2000 g‘: 2 T
0 -3
0 1,000 2,000 3,000 4,000 5,000 60 -40 -20 O 20 40 60 80 100 120 140 160
Magnetizing Force (Oe) Temperature (°C)
_ M ALl
B = 1 1 R 1 [—'u’ Jppm =a(T —20)
H+aH® 7 e Hi

where T expressed in celsius, and:
a=280
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-6 material is a popular carbonyl iron mix that provides
High Q up to 40 MHz and is very popular for amateur
radio and a variety of other communication applications.
-6 is also useful for moderate band transformers in the
200 to 400 MHz frequency range.

Mix: -6

Revision 20160216 - Generated 2016-Feb-25

ui(reference) 8.5
Color Code Yellow/Clear
Density 5.0 g/cm?
Bsat 14.8kG

18 mW/cm? (nom)
20 mW/cm? (max)
98.1% (nom)

Core Loss (100kHz, 140g)

%Perm at DC Bias (200 Oe) 97.4% (min)

where B, expressed in gauss, and:
a=1.57E+03, b=4.50E-01, c=1.25E+00, d=1.16E+17, e=-3.70E+00, f=1.07E+02

10,000 ~ - = - 120 o : :
- Core Loss vs. Bpk - Mix-6 8.51 = // = 110 | Nominal %lInitial Perm vs. DC Bias - Mix-6 8.5u
I I (I
‘ 1 I 100
7’ 7|
= = ==-500 kHz S Sy — —
£ —— 250 kHz /’/ / /o, % 90 g
£ 1,000 = — . 100kH: At & < 80
= = 50 kHz / 1 " ¢ Z 70
[3 | — -25kHz / i 77 z = =
=~ =« =10kHz 7 Vi e 7 2 60 - 0.4--N-I
R R : D § g M-
s ——-1kHz / / BRI s g 50 L.
» 100 LTI Sl A g 40 =+
S | ——60Hz ik s o5 e o = 30 H = DC Magnetizing Force (Oe)
yal . L A~ 5 ,/ Vi k=] 20 N = Number of Turns
/ > z £ I=DC Current (A)
’ 7 7 7
10 / /‘ s L/ K /) ,1" R 18 L, = Effective Path Length (cm)
10 100 1,000 10,000 1 10 100 1,000
B, - Peak AC Flux Density (gauss) H - DC Magnetizing Force (Oe)
f 2 2
+d-B - f
Core Loss (mW/cm?) = a b c Pk WU =————— +
B 3 g 23 g 165 a+b-H
Pk pk Pk
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=4.00E+09, b=3.00E+08, c=2.70E+06, d=8.90E-16 a=1.00E-02, b=4.87E-08, c=1.57, d=0.00
106 9 m . e . aaa
%Initial Perm vs. Peak AC Flux Density - Mix-6 8.5u 3 Initial Perm vs. Frequency - Mix-6 8.5u
105 L ™ .,
2 P T E:
X 104 | saa.a nNf > 6
2
Fy I [T TTTTT =
= By = Peak AC Flux Density (gauss) / \ % 5
B :
< 103 1 E,.=RMS Sinwave Voltage (volts) o
“E’ A, = Cross Sectional Area (cm?) / E 4
= N =Number of Turns / I
o 102 + 3
e / s
=]
£ 101 yd £
c
s 11l / 1
100 1] 0
10 100 1,000 10,000 10,000 100,000 1,000,000 10,000,000 100,000,000
B, - Peak AC Flux Density (G) Frequency (Hz)
1
K =—7 L1 1 U, = _1r 4
a+bBy°  dB,°  f a + bf ¢

where f expressed in hertz, and:
a=1.33E-01, b=7.01E-11, ¢c=9.00E-01, d=1.00E+00

7000 e
Initial Magnetization Curve - Mix-6 8.5u
© 6000 —
Z //
g 5000 -
] e
x 4000
3 e
o d
2 3000 -
=
§ 2000 / -
cni 1000 7
/
0
0 200 400 600 800
Magnetizing Force (Oe)
_ M
Box = 1 1 1
b Tt =
H + aH cH e

where B, expressed in gauss, H in oested, and:
0=1.28E-03, b=1.96E+00, c=2.30E+04, d=9.19E-04, e=1.74E+03

%Change in Permeability
o

0.6
0.5
0.4

%Change in Perm. vs. Temp. - Mix-6 8.5p

© oo
=N W

prd

o
o

-0.2

S
w

o
'S

60 -40 -20 0O 20 40 60 80

Temperature (°C)

[%]ppm =a(T —20)
u

i
where T expressed in celsius, and:
a=35
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-7 material is a popular carbonyl iron mix that provides

High Q up
radio and

to 40 MHz and is very popular for amateur
a variety of other communication applications.

-7 is also useful for moderate band transformers in the
200 to 400 MHz frequency range.

- (MICROMETALS }

Mix: -7

Revision 20160906 - Generated 2016-Sep-13

Ui(reference) 9
Color Code White/Clear
Density 5.0 g/cm?
Bsat 14.8kG

18 mW/cm? (nom)

Core Loss (100kHz, 140g) 20 mW/cm3 (max)

96.7% (nom)

where B, expressed in gauss, H in oested, and:
0=1.35E-03, b=1.96E+00, c=2.19E+04, d=9.18E-04, e=1.65E+03

%Perm at DC Bias (200 Oe) 95.7% (min)
10,000 ~ - T 7 120 — S S
- Core Loss vs. Bpk - Mix-7 9u 7 ///' i 110 | Nominal %lInitial Perm vs. DC Bias - Mix-7 9
' | A AR 100
g g
;.g ,’/// - '/ _//,’ I 9 I L
51,000 - AN 0T - R g NG
z E & AR S £ 7 h
a’ : ,'/// 7177, g § 60 ”H=O.4'71"N~/
o /| 7, P £ 50 L,
- v 7 v
p 100 || T LA v E 40 } HH
S H R / // , ? ;7 - / % 30 | H=DCMagnetizing Force (Oe)
| ,(/ = / r= 20 N = Number of Turns
L / / 7 £ 10 1=DC Current (A)
10 , /| = / K4V } ! B 0 L, = Effective Path Length (cm)
10 100 1,000 10,000 1 10 100 1,000
B, - Peak AC Flux Density (gauss) H - DC Magnetizing Force (Oe)
f 2 2
+d-B - f
Core Loss (mW/cm?) = a b Pk %LU, =7+b e +
B 3 g 23 g 165 a .
pk pk pk
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=4.00E+09, b=3.00E+08, c=2.70E+06, d=9.60E-16 a=1.00E-02, b=1.48E-07, c=1.46, d=0.00
106 10 - T . L
%Initial Perm vs. Peak AC Flux Density - Mix-7 9u 9 Initial Perm vs. Frequency - Mix-7 9u
L] —~
_ 105 - \ 8
Ea __E, -10° EY
£ 104 7fB”k74.44~Ae~N~f = 7
ey I [T TTTTT / \ = 6
= B, = Peak AC Flux Density (gauss) 2
2 103 - E:’,.I;S:RMS Sinwave Voltage (volts) // S 5
g A, = Cross Sectional Area (cm?) / § 4
5 102 N = Number of Turns y &
= 2
£ 101 =
[=4
= 1
X ’_/—/ \ .
100 —
10 100 1,000 10,000 10,000 100,000 1,000,000 10,000,000 100,000,000
B, - Peak AC Flux Density (G) Frequency (Hz)
1
%, 1
o L 1 N 1 N i ;Lli = — - 4+ d
a+bBy°  dB,° f a+ bf ¢
where B, expressed in gauss, and: where f expressed in hertz, and:
a=1.57E+03, b=4.50E-01, c=1.25E+00, d=1.16E+17, e=-3.70E+00, f=1.07E+02 a=1.25E-01, b=7.01E-11, c=9.00E-01, d=1.00E+00
7000 ! - — 0.5
Initial Magnetization Curve - Mix-7 9u %Change in Perm. vs. Temp. - Mix-7 9u
G 6000 0.4
Z / 0.3 -
3 5000 Z 7
3 35 02 1
x 4000 3 /
é e £ 01
Q 3000 L
s g O
o o
9 2000 801 |
' ©
<& 1000 g-o.z /
0 -0.3
0 200 400 600 800 60 -40 -20 0 20 40 60 80 100 120 140 160
Magnetizing Force (Oe) Temperature (°C)
_ M AU
Bpe = 1 1,1 (inpm =a(T —20)
H + aH ® cH ¢ e Hi

where T expressed in celsius, and:
a=30
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-8 material is an annealed carbonyl iron providing
the highest carbonyl permeability. -8 is useful for high
Q applications below 1 MHz and will provide the broadest

band transformers covering a typical range from 50 to 500 MHz.

This material has low core loss and good linearity under high
bias conditions. A good high frequency material but also the
highest cost iron powder material.

-8

Revision 20160429 - Generated 2016-May-24

Mix:

ui(reference) 35
Color Code Yellow/Red
Density 6.5 g/cm?
Bsat 17.6kG

32 mW/cm? (nom)
36 mW/cm? (max)
60.1% (nom)
53.7% (min)

Core Loss (100kHz, 140g)

%Perm at DC Bias (200 Oe)

where B, expressed in gauss, and:
a=3.50£+02, b=3.78E-01, c=1.03E+00, d=1.76E+10, e=-1.98E+00, f=1.40E+02

10,000 - = 120 — : :
= Core Loss vs. Bpk - Myx-8 35u 7 110 — Nominal %Initial Perm vs. DC Bias - Mix-8 35p
I z
r e f 5 100 .
- ===-500 kHz A4 R _ -
£ —— 250 kHz .',’ A % 90 .
L 1,000 = — . 100kHz 7 5 <80
= H 50 kHz ; 7 Z 70
[3 ] — -25kHz T =
- = - =10kHz i yd 2 60 Ty o047 NI
k4 [|= = SkHz 7 4 o |H =
o / . / / g 50 L,
= == 1kH: £
2 100 = o, L > 5 40 A AN
S [l——"60H: 4 7 - 1/ = 30 H = DC Magnetizing Force (Oe) ! \\
:,4' A / / E 5 N = Number of Turns NG
4 7 Y3 £ 10 1=DC Current (A) N
10 / / 7 1.1 , ’ | / ES 0 L, = Effective Path Length (cm) [
10 100 1,000 10,000 1 10 100 1,000
B, - Peak AC Flux Density (gauss) H - DC Magnetizing Force (Oe)
f 2 2
+d-B - f
Core Loss (mW/cm?) = a b c Pk WU =————— +
3 2.3 1.65 a+b-H
B Pk B pk B Pk
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=1.90E+09, b=2.00E+08, c=9.00E+05, d=5.00E-15 a=1.00E-02, b=3.49E-06, c=1.43, d=0.00
125 40 m . e . aaa
%Initial Perm vs. Peak AC Flux Density - Mix-8 351 _— Initial Perm vs. Frequency - Mix-8 35p
‘ ‘ 35
. 120 L1 . i
=2 E,.-10° / T 30
s B =Gaa.a N f / >
2 115 I B B / £ 25
% Epk =_P'§;I<SA;? Flux Density (gauss) // 2 20
© rms = inwave Voltage (volts) / ]
“E’ 110 A, = Cross Sectional Area (cm?) / E
5 N = Number of Turns 9 15
o ©
£ 105 / g1
k=] £
£ / 5
xR /”/
g
100 ——— 0
10 100 1,000 10,000 10,000 100,000 1,000,000 10,000,000 100,000,000
B, - Peak AC Flux Density (G) Frequency (Hz)
1
%u; = 1 i1 w; = 1—C + d
a+bBy° dB,° f a + bf

where f expressed in hertz, and:
a=1.27E-01, b=1.98E-07, c=6.64E-01, d=2.70E+01

9000 — — —
8000 Initial Magnetization Curve - Mix-8 35u
2 7000 ~
‘@
S 6000 /
[a] //
% 5000
T pel
o 4000 P
<
% 3000 //
[
S 2000 S
3
@ 1000 pd
0
0 50 100 150 200 250
Magnetizing Force (Oe)
_ M
Box = 1 1 1
b Tt =
H + aH cH e

where B, expressed in gauss, H in oested, and:
a=4.36E-02, b=1.74E+00, c=3.26E+01, d=5.86E-01, e=5.04E+02

4
%Change in Perm. vs. Temp. - Mix-8 35u
3
F)
i
g 1
g
& o
£
L -1
c
2
§ -2
-3
-60 -40 -20 O 20 40 60 80 100 120 140 160
Temperature (°C)

[ﬂ
M
where T expressed in celsius, and:
a=255

]ppm =a(T —20)
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-10 material is a high frequency carbonyl iron. -10 will
provide high Q up to 150 MHz and is a popular material for
cable television applications. -10 will produce moderate
band transformers covering 400 to 700 MHz.

- (MICROMETALS }

Mix:

-10

Revision 20161006 - Generated 2016-Oct-10

pi(reference) 6
Color Code Black/Clear
Density 4.9 g/cm?
Bsat 14.6kG

Core Loss (100kHz, 140g)

18 mW/cm? (nom)
20 mW/cm? (max)

%Perm at DC Bias (200 Oe)

99.6% (nom)
99.4% (min)

10,000 - 7 7 120 T T RN T
- Core Loss vs. Bpk - Mix-10 6p / /5 110 Nominal %Initial Perm vs. DC Bias - Mix-10 6y
I . // //. At 100 L
— - --500 kHz I / —~ < T 90 ™
£ ——250 kHz /| . N
L 1,000 | . 100kHz : ;7 / = Lrr Br8 < 80
2 7 50 kHz /- e S Z 70
£ | — -25kHz 2 A . : 3
« — - -10kHz // f 1 Vil @ 60 0.4-7-N-I
§ [|= = SkHz /| K ,, z'l GE) 50 H= L
2 100 o ow, pemee A e L 3 a0 =
o [|——60Hz / / ; ‘ S K] 30 -+ H=DC Magnetizing Force (Oe)
7 . LY / / E 20 | N=Numberof Turns
/ / /s ,,’ \—2 /=DC Current (A)
10 / - / A\, 1 ’ / °© 10 L, = Effective Path Length (cm)
O T  ——— T
10 100 1,000 10,000 1 10 100 1,000
B, - Peak AC Flux Density (gauss) H - DC Magnetizing Force (Oe)
f 2 2 1
+d-B - f _
Core Loss (mW/cm?) = a b < Pk %o =————+d
3 2.3 1.65 a+b-H
Bk Bk Bk
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=4.00E+09, b=3.00E+08, c=2.70E+06, d=8.00E-16 a=1.00E-02, b=5.54E-09, c=1.69, d=0.00
106 7 T T T T
%Initial Perm vs. Peak AC Flux Density - Mix-10 6p Initial Perm vs. Frequency - Mix-10 6p
105 6
= E,.-10° =
5 —_ Ems 2 5
2 14 KT 448-A, N-f z
= B, = Peak AC Flux Density (gauss) ©
E 103 E:,S = RMS Sinwave Voltage (volts) °E’
£ A, = Cross Sectional Area (cm?) :I-J 3
o N = Number of Turns a
a 102 s 2
.0 =]
c
£ 101 / =
E T
—
100 ——— 0
10 100 1,000 10,000 10,000 100,000 1,000,000 10,000,000 100,000,000
B, - Peak AC Flux Density (G) Frequency (Hz)
1
9 =
% ki 1 1 1 -1 4
_—+ +— Hi
c
a+bByS dBLS  f a + bf
where B, expressed in gauss, and: where f expressed in hertz, and:
a=1.57E+03, b=4.50E-01, c=1.25E+00, d=1.16E+17, e=-3.70E+00, f=1.07E+02 a=2.00E-01, b=7.01E-11, c=9.00E-01, d=1.00E+00
14000 —— T 2.5
Initial Magnetization Curve - Mix-10 6p %Change in Perm. vs. Temp. - Mix-10 6un
G 12000 » » » T 2 1
L~
=y /// - 1.5 /
2 10000 / - » £ 7
a 2 1
% 8000 / 3
3 ) E o5
< 6000 &
x / g 0
2 4000 &
' £ -0.5
x
< 2000 g —
N 7
0 -1.5
0 1,000 2,000 3,000 4,000 5,000 6,000 60 -40 -20 O 20 40 60 80 100 120 140 160
Magnetizing Force (Oe) Temperature (°C)
_ M Au;
B pk 1 S [L]ppm =a(T - 20)
H +aH ® cH ? e i
where B, expressed in gauss, H in oested, and: where T expressed in celsius, and:
a=9.13E-04, b=1.96E+00, c=3.83E+04, d=9.23E-04, e=2.43E+03 a=150
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Mix: -15
-15 material is an annealed carbonyl iron providing the high- Revision 20160615 - Generated 2016-Jun-20
est carbonyl permeability. -15 is useful for high Q applications Lilreference) 7
below 1 MHz and will provide the broadest band transformers Color Code Red/White
. . Density 6.4 g/cm?®
covering a typical range from 50 to 500 MHz. Beat 17 56G
32 mW/cm? (nom)
Core Loss (100kHz, 140g) 36 mW/cm? (max)
74.7% (nom)
%Perm at DC Bias (200 Oe) 69.4% (min)
10,000 - i = 120 . . — . —
i Core Loss vs. Bpk - Mix-15 25u - = _ / s 110 Nominal | | %Initial Perm vs. DC Bias - Mix-15 25u
I T 2 ] V4
I e 4 1y 100 —
- —{===-500kHz ; 770 v I 9 | L LT I
51000 LT howel LA, e L & g AN
) H 50 kHz 7/ ’ 7 Z AN
3 — -25kHz I : —s A | £ 70 AN
e — . -10kHz T v 777 . 7 < 60 0.4-7-N-I
8 — — 5kHz T 7 N i 4 7 // 1) 50 ”H :7L \\
= == 1kHz / Y /Ay L /| £ e N\
@ 100 =TT 00 S = 7 S 40 : - AN
S | ——60Hz 7/ /‘ - ,/ = i = 30 -+ H=DCMagnetizing Force (Oe) \\
d . AR A = 20 | N=Numberof Turns N
’ ” KA / £ 10 1= DC Current (A)
10 A0, AL / R o | L, = Effective Path Length (cm)
10 100 1,000 10,000 1 10 100 1,000
B, - Peak AC Flux Density (gauss) H - DC Magnetizing Force (Oe)
f 2 2
+d-B - f _
Core Loss (mW/cm?) = a b ¢ pk %opt; =—————+d
B 3 g 23 g 165 a+b-H
Pk pk Pk
where B, expressed in gauss, f expressed in hertz, and: where H expressed in oersteds, and:
a=1.90E+09, b=2.00E+08, c=9.00E+05, d=5.00E-15 a=1.00E-02, b=1.78E-06, c=1.43, d=0.00
125 30 T T T
%lnitial Perm vs. Peak AC Flux Density - Mix-15 25p — Initial Perm vs. Frequency - Mix-15 25u
120 ‘ ‘ ‘ ‘ H 25 | .
3 e / z
& P 444.A N-f / z 20
3- 115 I [T TT1T =
% B, = Peak A(.: Flux Density (gauss) // -g 15
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£ 110 : s
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3 / 3
© =
£ 105 o £ s
c
- 1
I
100 —— 0
10 100 1,000 10,000 10,000 100,000 1,000,000 10,000,000 100,000,000
B, - Peak AC Flux Density (G) Frequency (Hz)
o _ 1
B =7 1 1 U, = 1t .
_—+ + = i c
a+bByS dBLS  f a + bf
where B, expressed in gauss, and: where f expressed in hertz, and:
a=3.50E+02, b=3.78E-01, c=1.03E+00, d=1.76E+10, e=-1.98E+00, f=1.40E+02 a=1.75E-01, b=1.98E-07, c=6.64E-01, d=1.93E+01
9000 — T 3
Initial Magnetization Curve - Mix-15 25u %Change in Perm. vs. Temp. - Mix-15 25pn
& 8000 = 25
= // 5
2 7000 T
- d 215
S 6000 =L
a // | 1
X 5000 » 3 /
o S £ 05
4000 [
g // (-9 0 /
x 3000 | I AT £ /
S d 05 7
S 2000 EBZgRRE c
3 =
@ 1000 /// 815 -
0 -2
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Magnetizing Force (Oe) Temperature (°C)
— M Al
Bpe = 1 S [LJppm =a(T —20)
H+aH? cH? e Hi
where B, expressed in gauss, H in oested, and: where T expressed in celsius, and:
a=3.18E-02, b=1.75E+00, c=4.23E+01, d=5.67E-01, e=6.98E+02 a=190

www.micrometals.com 21



- (VICROMETALS )

-17 material is one of the highest frequency carbonyl irons.
-17 will provide high Q up to 150 MHz and is a popular mate-
rial for cable television applications. -17 will produce moder-

ate band transformers covering 400 to 700 MHz.

Mix: -17

Revision 20160308 - Generated 2016-Mar-23

ui(reference) 4
Color Code Blue/Yellow
Density 4.8 g/cm?
Bsat 14.4kG

18 mW/cm? (nom)
20 mW/cm? (max)
99.5% (nom)
99.4% (min)

Core Loss (100kHz, 140g)

%Perm at DC Bias (200 Oe)

where B, expressed in gauss, f expressed in hertz, and:
a=4.00E+09, b=3.00E+08, c=2.70E+06, d=4.40E-16
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H - DC Magnetizing Force (Oe)

1
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where H expressed in oersteds, and:
a=1.00E-02, b=1.34E-08, c=1.55, d=0.00

%u; =

B, - Peak AC Flux Density (G)
1
1 1 1
— S
a+bBy S dBpy f
where B ,, expressed in gauss, and:
a=1.57E+03, b=4.50E-01, c=1.25E+00, d=1.16E+17, e=-3.70E+00, f=1.07E+02

Kol =
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where f expressed in hertz, and:
a=3.33E-01, b=7.01E-11, ¢=9.00E-01, d=1.00E+00

M =

where B, expressed in gauss, H in oested, and:
a=6.20E-04, b=1.96E+00, c=7.71E+04, d=9.31E-04, e=3.60E+03
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where T expressed in celsius, and:
a=50
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