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Ferrite Ti|le Absorbers
for BEMC Test Ghanter Applications

| ntroducti on

Far-Rtes tile amsorbers provide an atractive dternaive to
traditiona large, foamtype absorber nateria s for newanechoi c
chantoers or for upgradi ng ol der roons for radiated emssi on and
inmnity neasurenents. Wile ferrite tiles are a reativey
recent devel opnent, they have cone into use wherever high
absorption (-15t0 -25 dB at <100 M) and conpact si ze (6nmm
vs 2400nmfor foamabsorbers) are required. There are now
hundreds of installations worldw de i n conpact and 3/ 10 net er
FQC certified chanbers. Ferrites thensel ves are inherently
inmune to fire, humdity and chemicals providing a reliable
and conpact sol ution for attenuati ng pl ane vave reflections in
shi el ded encl osures.

Theory of (peration

The basic physics of operation for any planar el ectronagnetic
absorber invol ves fundanental concepts as shown in Fgure 1
Wen an el ectronagnetic wave traveling through free-space
encounters a different nedium(at Z=0), the vave wll be re
flected, transmtted, and/or absorbed. It is of course, the nagni-
tude of the reflected sigd vhichis wswdly of inerest inthis
gplicaion Fo ferite tiles, the thickness is tuned so that the
rel ative phases of the reflected and exiting wave cancel to form
aresonant condition. This resonant condition appears as a deep
“nud1” in the return loss response.  This resonance is aso a
function of the freguency dependent el ectrical properties of the
ferrite nateria such as relative pernegbi ity (1) and permittivity
(e) which interact to determire the reflection coefficient ()
inpedance (2 and return loss (R) according to the folowng
formul as:
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W= relative perneshility of nediuml (air)
g = relative pernittivity of neduml (air)
W,= relative pernesbility of nedum2 (ferrite)
€,= reative pernttivity of ned um2 (ferrite)
= reflection coefficient of netd becked ferritetile
Z, = input inpedance of netal backed ferrite tile
Z = inpedance of free space (air)
E, ,H = conponents of incident plane wave
E, .H = reflected conponents of incident plane wave
E,,H= transnmtted conponents of incident plane wave
d = thickness of nedium2 (ferrite)

I ncreasi ng Bandw dt h

For sone chanter applications increased absorber bandw dt h
nay be desired to conply wth high frequency testing needs.
Qne technique shown in FHgure 2 increases the bandw dth of
ferrite tile imstdlaias by nwuting the tile over a ddectric
spacer (typically wod) of appropriate thickness. Wen bothtile
and spacer thicknesses are optinized, the frequency response
is shifted upward to inprove return | oss perfornance from®600-
1500 Mtz (see Hgure 3). QO course, if increased bandw dth up
to 20 GE is desired, several absorber vendors provide com
pletely engineered hybrid absorbers using specialy designed
pyramidal and wedge shaped diel ectric absorbers natched to
faritetiles
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Wde Angl e Absorption

Qe of the nost overl ooked aspects of using any absorber is the
raloff of aosorption wth increasing angle of incidence. Mst
publ i shed absorber data contains only nornal incidence return
loss (dB which is typically were the naxi num absorption is
obtained. Nornal incidence is defined as pl ane wave radati on
arriving perpendicu ar (0°) tothe plane of the absorbi ng surface.
The curves in Fgure 4 were generated using equations de-
scribed in IEE docunent “Recommended Practice for RF
Absorber Bval uation in the range 30 Mz to 5 G¥". Snce the
reflections occuring in anechoic chanbers seldomilluninate
absorber nateridsa 0°, it isinportant to consider the reflection
angl es generated by each chaner geonetry and size for best
results. For nest chanters, the range of angles isinthe 40-60°
range, hovever it is usualy desirable to operate at < 50°.

Fair-Rte Products Corp.

Phone: (888) FAIR RITE / (845) 8952055 -
(888) 324-7748

FAX (883) FHRRTE/ (845 8952629 « wwfair-rite.com e
(883) 337-7483 Note: (914) Area (ode has changed to (845) .

Return |l oss vs angl e of incidence for TMpal arizationis shomnin
Fogured Rturnloss curves for TE pdarization (not shown) are
smla.

Wde-Angl e Return Loss — TMPol ari zati on
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Fgure 4

Preci si on D nensi ons

S udi es have shown that naxi num| ow frequency perfornance
is otaned wen tile to tile gaps are mnimzed. Far-Rte
preci sel y nachi nes each of the six surfacesto + 0. 13mm(.0B)
toesueatigt tiletotilefit for eesier irstdlaionwthlessaiting
requred Fogure 5illuwstrates the effect of ggs on tile perfor-
nance when installed wth: no gap (0 mmj), . 25mmand 1. Omm
Itiscriticd tonaintancotact betveentiles for best resuts. The
fina resuts of the conpl eted test chaner wll al so be degraded
by other factors such as |ights, gaps around door openings, and
exposed netal lic conduit.

Reflectivity vs. Tile—Tile Gp S ze
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