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RF Toroids

In RF circuit applications a wide variety of iron powder material has been used for many years for its stability,
frequency response, high “Q”, and narrow permeability tolerances, and for its close uniformity within lots

and relative uniformity from lot to lot, many of engineers prefer iron powder material in their radio frequency
circuits. Because iron powder has high Curie temperature, it is well suited to operation from -55% and also
functions up to two hundred degrees Celcius. But continued operation above 125 may resultin a
permanent shift in characteristics.

Materlal Propentles for RF Appllcatlons

Mater;at B % Bas;c s ",In|t|al Temperature Suggested Frequency Ranges ' :
C°de ' : '_Permeab“'ty | Coeffctent - kiz 2501<Hz 500KHZ 2MHZ 10MHZ 40MHZ 150MHZ 250MHZ
S (ppml T).
:0. .f :
165
5 T
5 | CarboryiTH | 9 %0
06| CabonylE |- 10 45
07 | caboryiC' | 20 120
08 | Carbonyl GS6 o 25 180
09 . CarbonylHP. | 30" 320
19 ‘_:'Carbonyl GQ4 R 35 B

200

*Major material sources :

GAF in USA and BASF in Germany.
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Coilforms

Iron powder coilform cores have been widely used in high precision telecommunication equipments for many
years. It is usually called as axial type cores because it has two leads on both ends. For axial type cores
ferrite is most widely used but for inductors of small inductance iron powder material is preferred to the other
materials. -

it has temperature stability, high “Q”, high Curie temperature and mechanical ruggedness. And its narrow
permeabifity tolerances allow many engineers to use this material without hesitation.

Mahan produces many kinds of iron powder coitform cores for your selection. The chart below will give you an
assistance to select proper material for your requirements.

Because iron of lower permeability has high frequency ranges it is necessary to use material of inherently
lower permeability for high frequency application. The use of iron powder coilforms will guarantee higher "Qr
and reliability of lead attachment to core body than any other material.

Material Properties for Iron Powder Coilforms

Material - | Basic .~ - |Inital - - | Temperature | - " Suggested Frequency Ranges .~
Code .| 'Powder RO & Permieabifity Coefficient . T SRR

MHZ

| Material - | (oo ) | SOKHEZ 250KHZ SO0KHZ 2MHZ 10MHZ 4OMHZ 150MHZ 250

00 | Phenolic . [ B ERR ERE Y

.“ _

08| Camonyld | 7 e

o4 \cabamisE e | el

06 | CaborylE. |10 | 45

07 | CarbonylC | . 20 120 F_H-»

* Maior Material Source © GAF in .S, A. and BASF in Germany
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Mahan Coilforms Part Numbering System

A 06 062 200-2 - 24

Core Type —J \— Lead wire gage no. (AWG?)

Material Code Notch (End forms in the below)
Length {in 1/100 inch)

Diameter

(in 1/100 inch} i .
Diameter £0.003 inch (0.076mm)

| ]
( [ | [lj[( [1]
1 [
e length———
+0.01 inch (0.254mm})
e ' End Forms :
- Dimensions .~ END FORM LEAD TYPE
T OPTION’ (11 "100%in plated) 1
Diameter., - .- Length AVAILABLE AWG*
- infmm infmm - .
C04THA | 701432 1 424, #26
O 047AAS - |a7s4dB. 4 [ %24, 26 L Plain
CogstA28 | Ao/t T 1 AoaHpe o
- .051/1.29 175/4.45 1 *24, %26
062/1.57 .194/4.93 1,2,5 #22, #04, 426
) : : L Noich
- 062/1.57 .200/5.08 1,25 #22 #24, %26
0701178, - .196/4.98 125 #22 #24, #26
©070/1.78- 1|’ . -.200/508 - 125 | #op A4 %26 4%
0701178 - ' 399/8.18 1,25 . #22, #24, %28 | siot
- .076/1.93° - .312/7.92. 125 | #20,#24, %26 4
107/2.72 .250/6.35 1,2,3,4,5 . #20, #22
125/3.17 © 600/15.24 1,2,34,5 #21, #22
187/4.75 600/15.24 13 #20, #21, #22 .. Step
©.218/5.54 ©.600/15.24 13 - #20, #21,#22 5
.250/6.35 600/15.24 1,3 #20, #21, #22
. b
* Core dimensions, end forms, and leads are option.
* Please make contact with our sales office for your special applications. 2 Notch
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Glossary

AC Flux Density (Gauss) : Number of flux lines per unit of
cross-sectional area generated by an alternating magnetic

field.
_ A2NIA% )

B (10°)
orBac= A0

Bac= @2y 9 0

Where : E = s voltage
A = cross-section

area (cri)
N = number of tums

Where : N= number of turns
| = rms current
(amperes)
Ay =inductance index
{ h/1001)
% ptq = percent of o
at operating
conditions(%)
A = cross-section
area (crf)

f = frequency (hertz)

Ampere Turns(NY) : The product of current (1)
flowing in the winding times number of turns (N).

Butt-Gap : The gapping of E-Cores by equally spacing all
three legs of the cores rather than introducing a gap in the
center leg only. Twice as much center-leg gap is required to
electrically duplicate a given butt-gap.

Common-Mode Noise : Elecirical interference that is
common to both lines. Also known as balanced noise.

Copper Loss : (Watts) : The power loss or heat
generated by current flowing in a conductor of given
resistance : copper loss = PR. ;

Core Loss(Watts) : The power absorbed by a core
subjected to an altemating magnetic field.

Cross-Secticnal Area{end) : The effective area available
for lines of flux.

DC Energy Storage(microjoules)-1/2 LI? : The product
of one-hatf the inductance in microhenries times the
current, in amperes, squared ; when the current is
predominantly DC.

DC Energy Inductors : An inductor which will carry
primarily DC current,

Ditferential-Mode Noise : Electrical interference that is
not cammon to both lines. Also known as unbalanced naise.

Distributed Air-Gap : The minute air gaps around the
individual particles in a powder core.

Effective Permeability : The relative permeability of a
magnetic structure under a given set of conditions.

Electro-Magnetic Radiation : Magnetic lines of flux
which escape the magnetic structure.

Full Winding : For tarcidal cores, a winding which
theoretically will result in 45% of the core's inside diameter
remaining. Type of insulation, tightness of winding, and
coil winding equipment limitations will determine the
feasibility of the figures provided.
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Initial Permeability(x) : Permeability = # = BH
Initial permeability is that value of permeability when
Bac= 10gs.

Inductance Rating(A. value #h/100turns) : The
inductance in microhenries for a 100 turn winding at inital
permeability(Bac = 10gs.) Since inductance varies squared

with turns we have the following relationships :

Li L2 .
12 T te?

100 # h/100 turns = 10mh/1000 turns = 10nh/A?

Magnetizing Force(oersteds) : Field strength which
produces magnetic flux.

Microjoules(10- joutes): The units of energy.

Mean Magnetic Path(cm) : the effective magnetic length
of a core structure.

Percent Initial Pereneability(% # } : The percentage of
effective permeability to initial permeability (can be greater
than or less than 100%).

Percent Ripple : The percentage of ripple or AC flux to
total flux, or in an inductor the percentage of alternating
current.

Percent Saturation : The reciprocal of percent initial

permeability.
ie 90% of mitial permeability = 10% saturation.

Permeabilty( ) : By Definition ¢ = B/H. Where B is the flux
density in gauss and H is the magnetizing force in oersteds.

Rippte Flux : Flux generated by a time-varying magnetic
field.

Simple Winding : For toroidal cores a winding which
theoretically will result in 78% of the cores inside diameter
remaining. Oftentimes this wilk produce a single layer
winding.

Single Layer Winding : For a toroidal core, a winding which
will result in full utilization of the inside circumference of the
core without the overlapping of turns. Thickness of insulation
and tightness of wind will affect results.

Swing : A term used to describe how inductance responds
to changes in current. (Example) : A 2 : 1 swing corresponds
to an inductor which exhibits 2 times the inductance, at very
low current, as it does at maximum-rated current.

(This means that the core is operating at 50% of initial
permeability at maxdmum current).

Surface Area(ar) : The effective area available to dissipate
heat.

Temperature Rise(T) : The increse in surface temperature
of the inductot due to total power dissipation in the
component (both copper and core loss)
Rise(T)= Total Power Dissipation {Milliwatis)
Surface Area(af)
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