
Fer r l _ t e  Co res  a . r r d  Ma te r i a . l - s

NICKEL ZINC ferrite cores exhibit high volgne resistivity, moderate
stability and high rQt factors for the 500 KHz to 100 MHz frequency range. They
are well suited for low power, high inductance resonant clrcuits and wideband
applications. Perrneability range 125 mu to 850 rnu.

The I'IANGINESE ZrNC group of ferrites, have permeabilities ranglng from 850 to
5000 mu. They have fairly low volume resistivity and noderate saiuration flux
density. Iligh tQr factors for the 1 KHz to 1 MHz frequency range, widely used
fot switched node power conversion transformers operating in the 20 KHz to 100
KIIz frequency range. Frequency attenuation range 20 MIlz. to 400 MIIz and above.
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MATERTAL 33 (u=850) Manganese-zlnc. Low vorurne resistivity. suitable for I
KHz to 1 MIIz. appllcations. Most corrnonly used for antenna rods.

MATERIAL 43 (u=850) Nlckel-zlnc, High volume resistlvity. Wldely used for
medium frequency inductors and wideband transformers up to 50 MHz. very good
frequency attenuation frorn 30 MHz to 400 MHz. Torolds and Ferrlte Beads.

MATERTAL 61 (u=125) A nickel-zinc materlal. Moderate temperature stabllity and
high rQr for frequencles 0.2 llHz to 15 MHz. Also conunonly used for wideband
transformers up to 200 MHz. Torolds, Rods, and Two-hole Baluns.

MATERIAT 63 (u=40) High volume reslstivity and 1ow permeabillty. High rQ' for
frequency range of 15 MHz to 25 Wlz. Toroidal form on1y.

MATERIAL 64 (u=250) A nickel-zlnc material. Hlgh volurne resistivity. Frequency
range for resonant appllcation up to 4 ltfrlz. Good attenuation of unwanted
frequencles up to 1000 llllz. Available ln Ferrite Beads only.

MATERIAL 67 (u=40) Nlckel-zlnc. Very simllar to the 63 materlar but has a
greater saturatlon flux density. Lower volume reslstlvity but good temperaEure
stabl l l ty .  Hlgh rQrappl icat ions 10 MHz to 80 Mhz. Wldeband up to 200 MHz.

MATERIAL 68 (u=20) A nicket-zlnc material havtng high volume reslstlvity and
excerlent temperature stablltty. High Qt resonant circuits g0 MHz.to lg0 MHz,
arso wideband arnpllfiers and linear power ampliflers. Toroldal form only.

MATERTAL 72 (u=2000) Low volume resistivity. I{igh 'Qt to 500 KHz. Very good
attenuatlon for unwanted frequencles from 500 KHz through 50 MHz. Torolds only.

MATERTAL T3 (u=2500) Prirnarlly a ferrite bead materiar. very good attenuation
propertles from 0.5 MHz. through 50 MHz. Avallable in Ferrlte Bead form only.

MATERIAL rJt/75 (u=5000) Low volune resistivlty and low core loss from 1 KHz.to
1 MHz. Pulse transformers, row level wiieband transformers, and for noise
attenuation from 0.5 MIIz to 20 MHz, Toroids and Ferrite Beads.

MATERTAL 77 (u=2000) High saturation flux density at htgh temperature. Low core
loss in the 1 KHz to 1 MIIz range. suited for power conversion and wldeband trans-
forrners. widely used for noise attenuation ln the 0.5 Mhz. to 50 MHz. frequencv
range. Toroldal cores, Pot cores, E-cores, and Ferrite Beads.

MATERIAL TFT (u=3000) Similar to the 77 rnaterlal but has greater initiat
permeability. High saturation flux density at high temperature. used for power
conversion transforners. For noise attenuation in the 0.5 MHz. to 50 MHz.
frequency range. Avallable in toroidal core fonn onlv.
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FERRITE TORO:IDAL CORES

Pt r y : s i ca l -  DLmer r s l - o r r s  -  Fe r r i t e  To ro i ds

core size OD
inches

ID Hst Mean length
cIn

Cross $ectm-
Volump

I

7
7
0
8
8

t2
I 4

060
t z t

nT-? l  77n r1 f r
FT-37 .375 . i87
FT-50 .500 .281- FT-50 =[- .500 - ,3IZ -
FT-50 -B .500 .3tZ
FT-82 .825 .520- 
FT-87 :r .870 - 

.540 -
F1-114 t.142 .750
FT-114-A t .142 .750
FT-140 1.400 .900- FT-150- 1.500 -.750 -
FT-150-A 1.500 .750
FT-193-A 1 .932 1 .250
FT-240 2.400 1.400

34 .021 .028
l J  . U / 0  . 1 0 J
02 .133 .402
18- .152-.483 -
18  .303 .963
26 ,246 1.294
42-  .315-  1 .710-
42 .375 2 .783
42 .690 s .120
02 .806 7 ,270
30-.59i- 4. 905-
30 1 .110 9 .2 t3
31 1 .460 18 .000
40 1.570 22.608

41 
.  V- l - . r -= (n l l  /  1000 turns) -  Ferr i te Torol-<ls

To complete the pdt nubd add the Mix nmbsr to tlr6 Core size nuber
The 63 & 72 rnaterials are belng superseded by the 67 & 77 materials respectively.

Materlal ) 43 61 63 67 68 72
core.size u=850 u=125 u=250 u=40 u=20 u=2H

7 5 7 7 F J
u=5M u=2M u=3M u=5M

FT-23
FT-37
FT.5O
FT-50
FT-50
FT-82
FT-87
FT- I 14
Fr- 1 14
FT- 140
FT- 150
FT- 150
FT-193
FT-240

Magne t i c  P rope r t i es  -  Fe r r l - t e  Ma te rLa l_s

Material ) 4 J -[777268o t6361 J

Initlal Perrn.

Max Pern.

Max Flux den.
14 oer, gauss

Residual flux
density, gauss

Vo l . .Res i s t .
ohms/cn

Temp. Co-eff.
20-70 deg.  C

Curie Temp. C

Resonant Cir.
Freq. MHz

llideband
Freq. MHz. *

Attenuation
RF Noise, MHz

eqn

3000

2750

1200

1x105

1 C

130

.01  to
I MHz

I t o
50 MHz

20-
600

1 ? q

450

2350

1200

1x108

l a c

350

.2  to
10 MIIz

l0 to
200

200-
1000

40

I Z J

1850

750

1x108

450

15 to
25 lfrlz

25 to
200

500-
2000

40

125

3000

1000

1x107

1 a q

500

10 to
80 MHz

50 to
500

l )u -
1500

20

40

2000

1000

1x107

.067,

450

80 to
180 MII

200-
1000

1000-
5000

2000

3500

3500

1500

rxl. u-

.607.

150

.001-
1 MHz

.5  to
30 MH

t -

50

5000

8000

3900

1250

) X I  U -

.902

160

.001-
I Mllz

.2  to
15 l{llz

. f -
1 0

2000

6000

4600

1 150

1x102

.607.

200

.001-
1 MHz

,5  to
30 MHz

I -
(n

3000

4300

4700

900

1x102

.252

250

.001-
1 MHz

.5  to
30 MHz

I -

50

5000

9500

4300

500

1x102

140

.001 -
1 MIIz

l t o
15 MIIz

20
* Based on low power, smll core appllcatlore: Llsted frequmcies will be lmtr with high power.
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F e r r i t e s  f o r  R . F I

Ferrite toroldal cores, as well as beads, can be very useful- in attenuation of

unwanted RF signals but we do not claim them to be a cure-all for all Rtr'I

problems. There are different types of noise sources, each of which nay require

i different approach, When dealing with any noise problen it is helpful to knolt

the frequency of the interference, This is valuable when trying to deterrnine the

correct material as well as the naxinum turns count.

Rtr'I emanating from such sources as compucers, flashing signs' switching devices'

diathermy machines, etc. are very rich in harmonics and can create noise in the

high ancl very high ftequency regions. Ior this type of interference' the /143

maierial is probably the best choice since it has very good attenuation in the

20 MItz to 400 MI{2. region. some noise problems may require additional filtering

with hi-pass or lo-pass filters. If the noise is of the differential-urode type'

an AC line filter may be required, see section on AC line filters and DC chokes.

In some cases the selected core wlll allow only one pass of the conductor, which

is considered to be one turn. In other cases it may be possible to $ind several

turns on to the core. When installing additional cores on the same conductor,

impedance will be additive. when multiple turns are passed through a core, the

impedance will increase in relation to the number of turns squared.

Keep in mind that because of the wide overlap in frequency range of the various

materials, more than one material can provide acceptable results. NormalJ-y' the

43 material is recommended for frequency attenuation above 30 MHz., the 77, and
rFr materials for the anateur band, and the rJr or materials for everything lower

than the amateur band.

Computers are notorious for RI radiation, especially sorne of the older models

whith were made when RFI requitements were quite minimal. RFI can radiate frorn

inter-connecting cables, AC power cords and even from the cabinet itself. ALL of

these sources must be eliminated before complete satisfaction can be achieved.

First, examine the computer cabinet to make sure that good shielding and

grounding practices have been followed, If not, do what you can to correct it'

If you suspect that RI is feeding back into the AC power system from your

computer, wrap the power cord through an FT-240-77 toroidal core 6 to 9 times.

This will act as an RI choke on the power cord and should prevent RF from feeding

back lnto the power system where it can affect other electronic devices'

It is possible for an unwanted RF slgnal to enter a piece of equlpment by more

than one path, If so, ALL of these paths must be blocked before there will be

noticeable effect. Donrt overlook the fact that RFI may be entering the equipment

by radiation ditectly frorn your antenna feed line due to high Sl.lR' This, of

course, can be checked with an swR neter, and can be corrected by lnstalling an

antenna balun, or by placing a few ferrite beads, or sleeves, over the

transnission line at the antenna feed point. This should prevent RI reflection

back into the outside shield of the coax feed line, which could radiate RFL

split bars are especially designed for computer flat ribbon cables. Two or more

cores can be placed on the sane cable, in which case the impedance will be

additive. See following page for more specific information.

RFI in telephones can be substantially reduced with the insertion of an RF choke

in each side of the talk circuit, Wind two FT-50A-75 cores with about 20 turns

each of /i26 enarnelled wire. If possible, place one in each side of the talk

circuit within the telephone base. If this is not possible, try rnounting them in

a small box with phone rnodular input and output jacks mounted in each end. This

can now be used rin-liner between the phone and the wall jack. Similar results

can be achieved by winding 6 to 9 turns of the telephone-to-wall cable through

an IT-140-J ferr i te toroidal  core.
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FERRITE C()RES FOR RFI SIJPPFIESSION

Folloning is a list of a fen of the larger Ferrlte Beads (FB), Fenite Toroidal
Cotes (FT), and Split Ferrite Cores (2X), all of which are extensively used for
MI problens lnvolving nultiple wire bundles, coaxial cables, nicrophone cables,
AC power cords, telephone cables, conputer cablesr etc.

The 43 naterial is a good all around naterial for nost Rtr'I problens. However the
lower frequencies fron .5 to 10 MHz. can best be served with the rJr or 75
naterial. The 77 material can provlde excellent attenuation of MI caused by
anateur radio frequencies fron 2 to 30 Mffz. and the 43 naterial ls best for
everything above 30 l,ll{2. hovever, it is still very effectlve across the entire
arnateur band but not quite as good as the.77 naterial. The 73 naterial is
speclfically a small ferrlte bead naterial having a perneability of 2500 and can
provide RI attenuation very sinllar to the 77 ferrlte core materlal.

llhen a number cores are strung on the sarne conductor, the total inpedance vlll be
the sun lnpedance of all cores. When a conductor is passed through the center
hole of a toroidal core e nurnber of tlmes, the inpedance wlll increase in
proportlon to the nunber of turns squared.

Split beads and bars (2X) are now available and can be installed without rernoving
the end connector fron the cable. Split bars are especially designed for conputer
ribbon cables. They are presently available for 1.3rr, 2.0" and 2.5il coltputer
rlbbon cables. For greater attenuation use addltional cores.

Below are a few of the nost widely used cores for RII, showing typical 
'Zt 

in
ohms for one tum at 25 llHz and 100 MHz. Most sizes are avallable ln 43, and 77
naterlals. Those sizes availabale in the J material are narked with *

Part
number

A dlm. B dim. C dirn. 25 100
(in) ( in) ( in) MHz MHz

x FT-50A-75
FT-50B-43

-l FT-soB-77
/ ,a, \rf--1 * rt-ezl-zs
t (  ) l ? l  l o s r - t t , ' - , , 1
\ v/ /-r-l'--l rr-tta-lz
I  \1 ,  , !  *  n r - rao-43+A----! l._c4

rT-140-77
* FT-193- J
* FT-240-43

FT-240-77
l.gd

.500

.500

.500

.870
t , r42
t,142
1.400
I .400
1 .930
2.400
2.400

.312

. 5  r z

. 5 t r

.540

.750

.750

.900

.900
1  t q n

1.400
1.400

, z)u
.500
.500
.500
.295
.295
.500
.500
. oz)
.500
.500

below 10 MHz
56 90
74 60

below 10 MHz
27 47
1 q  ? 0

47 75
62 50

below 10 MI{z
58 108
t o  o o

,il.-lffi
A
fl?.,\\

1(g\ss

L' E=
l-n--"1 l--.*l

2X-43-25 1
2X-43-151

FB-43- 1020 1.000
FB-77-1024 1.000
18-43-5621 ,562
FB-77-562r .562
FB-43-6301 .375
FB-77-6301 .375

.s90 .250 1.12s.
1.020 .500 1.  r25

275
n  t , l

iAF--;
i\y F-----r

Lr* lL_c_l

13s
250
215
48
59

.500 i .120 155

.500 .82s  i66

.250 1 .125 171

.250 1 .12s  270

.194 .410 55

.194 .410 73

! n +

t s a +

zr -4 j -o ) r  r0 r  t . J  r lDDon caDre

2X-43-951 for 2.0" rlbbon cable
2X-43-051 for 2.5" ribbon cable

97 200
10s 285
90 2s0
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