ELECTROVAGNETI C WAVE ABSORPTI VE FILM AND | TS

FABRI CATI ON BACKGROUND OF THE I NVENTION 1. Field of
the Invention: The present invention relates to EM
protective materials and nore particularly, to an
el ectromagneti c wave absorptive filmthat absorbs
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fabrication of such an el ectromagnetic wave
absorptive film 2. DESCFABRICATION Rel ated Art:
Fol | ow ng fast devel opnent of hi gh t echnol ogy, a

VIACRGROUNY ' OFSTHE INVERTIESR communi cation

apparatus .and consunher ctrom C products have been

di,s appeared on the market. It is the
%leﬁgr%ﬁ&ﬂf’gﬁ $BtiMect roni ¢ products of 4
relatlvely hi gher frequency. In conseguence,

consunehehpresenthirgremiian a1 9fesetd BN P iotec9eymbaerials
the harm of electromagnetic waves that may result in
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dé‘i*?rd“’c § attial BV 2R “up rORSRBREIR MR%r baprgive
d| eﬁ el ect ronagnetl c waves over 60Hz becone
khat abprpbs @leciremagnedc Bawes diharcarfsop£idgntructive
st ud| es indicate influences of a cellular tel ephone to
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such an electromagnetic wave absorptive film.
2. Description of the Related Art:
Following fast development of high technology, a
'variety of computers and digitalized communication apparatus
and consumer electronic products have been disclosed and have
‘appeared on the market. It is the market trend to make electronic
products of relatively higher frequency. In consequence,
consumers have a high chance of exposing the body to the harm
of electromagnetic waves that may result in a high risk of
leukaemia, encephalophyma, DNA destructive disease, and other
diseases. According to studies, electromagnetic waves over
: 60Hz become harmful to DNA in human cells. Some other

foreign studies indicate influences of a cellular telephone to

human brain such as temporary memory loss, lowering of the



1 ability of behavior, etc. Because bad effects of
el ectromagneti ¢ waves have been conti nuously

di scovered, it has becone the mmjor research object
in different fields to find el ectronmagnetic wave
protective materials. Regul ar el ectronmagnetic wave

TS AL e DS ELAIG A Dol

Further, there are EM (el ectromagnetic interference)
pr'8aEes | haversheen atentinyoarsdy dismoveretdyrie bés betcaine the
fibers and other natural and synthetic fibers. O ganic
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materials such as netals , plastics, nmagnesium a
titaniumalloy, alumipumalloy, wood, ceramcs to

, chvgﬁ&s Hrﬁz??tlgﬁrmaé%“agﬁar acteristics, achieving EM

protective function. However,, conventional EM

prot ect i Reguier i electremugndtic havgve ggidtattive materials
thickness that Iimts the application range.
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thiin, . .short and small characteristics. Wen .
colvelding anagmialyy, diwdheve therer sz SEMle (ededtriomagnetic

smal | nobile electronic products, electromagnetic
weineer fidrbhee) i proledakve Theitetils, préphfedefiombifittare of

provi de an el ectromagnetic
metal fibers and other natural and synthetic fibers. Organic
compound materials may be coated on a variety of materials
such as metals', plastics, magnesium alloy, titanium alloy,
aluminum alloy, wood, ceramics to change their surface
characteristics, achieving EMI protective function.

However, conventional EMI protective materials
commonly have a certain thickness that limits the application
range. Nowadays, it is the market trend to develop cellular
telephones and other eléctronic products having light, thin,
short and small characteristics. When conventional EMI
protective materials are used in small mobile electronic products,
electromagnetic waves will still leak.

Therefore, it is desirable to provide an electromagnetic

absorptive film that eliminates the aforesaid problems.



absorptive filmthat elimnates the aforesaid

probl ens. SUVMMARY OF THE | NVENTI ON The present

i nventi on has been acconplished under the
circunstances in view It is one object of the present
invention to provide an -electromagnetic wave

ASTMMXR {1 OF THE IRVERFIGN | on method, whi ch

utilizes the wave characteristic of phase offset to
destruct ,and absorb .el ectyomagneti c waves in the

structur eﬁb? nrR&ent lpvepiiqns hasobeen ansassplishednender the
present invention to provide an electromgnetic wave

absiocptistenteh rimaniewt gt fisluneaibjent ofethoprevéncimv@stion
a thin thickness practical for use in any of a variety
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inyention to provide an el ectromagnetic wave o
a peatians meshady mehichr ausilizes i the meavhodgharasitetistic of
elimnates the installation of grounding w thout

cqﬁs&m@fmttrd deSaURe G PRbsdFb %‘I@éﬁ’\ﬁ%ié‘lﬁéﬁcé\ﬁgves in the
ot her objects of the present invention, e

elﬁgﬁgﬁ%gggib? f\\iﬁ\f/‘e absorptive filmconprises a

compou th has grains enbedded therein and
a -thickness equal to 1/4n tinmes of the wavel ength of.
the el edtrisnanathér obdoet of tee prssebednvantiom to provide
reflective | ayer,
an electromagnetic wave absorptive film and its fabrication
method, which has a thin thickness practical for use in any of a
variety of products to effectively absorb electromagnetic waves.

It is still another object of the present invention to
provide an electromagnetic wave absorptive film and its
fabrication method, which eliminates the installation of
grounding without causing electric connection.

To achieve these and other objects of the present
invention, the electromagnetic wave absorptive film comprises a
compound layer, which has grains embedded therein and a
thickness equal to 1/4n times of the wavelength of the
electromagnetic wave to be absorbed, and a reflective layer,

which is covered on one side of the compound layer and has a

refractive index greater than the compound layer. Further, the



which is covered on one side of the conpound | ayer and
has a refractive index greater than the conpound

| ayer. Further, the electromagnetic wave absorptive
filmfabrication nethod conprises the steps of (1):
preparing a nolten polyner; (2): mxing grains into

th t.en ymer: (3): ,shape-forni.ng t . mxture q
th@e%‘{qrgﬁgggk rrewaaé}% t eso&devr% E]Gr‘?or%%élca%%ouwgih(’d
| ayer that has a thickness equal to 1/4n times of the
vwasempnigdas chet sepsl odt ( bjragmepacing e moltea podpnixad; (2):
and (4): formng a reflective |ayer of refractive

[ i t 0 er39n Si
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Fl G. i s a.sghemati.c drawi.ng show ng the rel ati onshi
B  BiRIGARL POINIRAT o rmvgrmsm%dp%pm a
product 6 to be shield. FIG 2 is a schematic draw ng

shooinppuef leger thatichs abddeRhess eapidlons 16Anatimes of the
doubl e-l ayer reflecting grain in the conpound |ayer

o rrie EhERL LI TR keI LIRS W & o bR BT Altd (o)
drawi ng showi ng single-layer wave-reflecting grains,
dofenmingya reflardivelpyeti of rgfeadtivariadess ggrateragean the
wave- absorbi ng grains enbedded in the carrier of

compound layer on one side of the compound layer.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic drawing showing the relationship
between an electromagnetic wave absorptive film and a product
6 to be shield.

FIG. 2 is a schematic drawing showing reflective and
absorptive actions of a double-layer reflecting grain in the
compound layer of the electromagnetic wave absorptive film
according to the present invention.

FIG. 3 is a schematic drawing showing single-layer
wave-reflecting grains, double-layer wave-reflecting grains and
single-layer wave-absorbing grains embedded in the carrier of
the compound layer of the electromagnetic wave absorptive film

according to the present invention.

FIG. 4 is a schematic drawing showing single-layer



the conpound | ayer of the el ectromagneti c wave
absorptive film according to the present invention.
FIG 4 is a schematic drawi ng showi ng single-layer 4
wave-reflecting grains, double-layer wave-reflecting
grains, single-layer wave-absorbing grains and

d - ..wave- absor hi n rains enbedded_ in_ the .
c%gvgfl-‘g%{g%ﬂ@gco%%‘ﬂ?ﬁd %1%3%3-%%@%%6&%%% iggains,
wave absorptive filmaccording to the present

i nY8gleoayerl G veave-absoebéngr ompenietsi ¢ wade  double-layer
absorptive film mnufacturing flow chart according to
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. showi ng an el ectromagneti c wave absor

co]\clag,reed n the antenna of . a cellular telephone )

acéardi ‘ﬁg hg electprmagneticvesye @bsorptive fmwscording to

anot her application exanple of the present invention.
pES DEIIRIATIGN OF THE PREFERRED EMBCDI MENT  An

el ectromagneti c wave absorptive filmin accordance

wth the seat ;i nyent] tilizes destructive .. .
interfer ﬂ:(g' thg l%bégr bélgptelg)tl*)%grgﬁﬁ& i Waygy &bsofptive film

so-cal |l ed destryctive interference is to have two
r henydacturieg: Havnmshart egrerding to ¢éhgiiresent iruchtion.
ot her, enabling the peaks of one wave
FIG. 6 is a schematic drawing showing an
electromagnetic wave absorptive film covered on the antenna of
a cellular telephone according to the present invention.
FIG. 7 shows another application example of the present
invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
An electromagnetic wave absorptive film in accordance
with the present invention utilizes destructive interference to
absorb electromagnetic waves. The so-called destructive
interference is to have two reversed wave trains of same
wayelength meet each other, enabling the peaks of one wave
train to be respectively overlapped on the wave troughs of
another wave train, and therefore the two wave trains are

neutralized.

FIG. 1 is a schematic drawing showing the relationship



train to be respectively overl apped on the wave
troughs of another wave train, and therefore the two
wave trains are neutralized. FIG 1 is a schematic
drawi ng showi ng the relationship 5 between an

el ectromagneti c wave absorptive filmand a product 6
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refl ective layer 2 covered on one side, nanely, the

top dPdebof shield.cohpouhtistayied, 1. thEhee leotmmuagnkaer wave
1 is conprised of a carrier 12, and grains 14

enpiesisigdive fihe e8mp8ied 2 czgﬁgﬁﬂi%}%&e{ﬁfce{(nsd a reflective

prepared froma pol yneric¢c mat ness

th eLcg,oiz)ound Ia%er 1 neets the requirenent for
deSPihctd Ve VEIRGr PBr OFCe, SiCe. Namyedy, t thibstasr side of the

wavel ength of the electronagnetic wave to be

abeompedind awkirch. iThe eongiousd 1a3wFber is ssehpehadd of a
when the incident wave is refracted by an obstacle,

t t . el.l rseq ds 1/2n td of .
t nerEel 2P A B Gl YR R R S chrEn 14T 8 carrier
fO{ rd and refracted traveling courses is 1/2n tines

of1$ 13 RERRATES from; aepolygnRrEicomatisialeFhe thickness of the

train will be overlapped on the wave troughs of the
f ovompdwrd/ e layed nl thesetby thausidihit&m eV eforl r @& ffuctive

to be neutralized.

interference, i.e., 1/4n times of the wavelength of the
electromagnetic wave to be absorbed, in which n is a natural
number, such that when the incident wave is refracted by an
obstacle, the refracted wave traveling course is 1/2n times of the
wa\(elength. When the difference between the forward and
refracted traveling courses is 1/2n times of the wavelength, the
peaks of the refracted wave train will be overlapped on the wave
troughs of the forward wave train, thereby causing the wave
trains to be neutralized.

The aforesaid grains 14 can be reflecting grainsé6,
including single-layer reflecting grains 16 and double-layer
reflecting grains 18. A double-layer reflecting grain 18

comprises an inner layer of wave-absorbing material 182 and an

outer layer of wave-reflecting material 184, as shown in FIG. 2.



The aforesaid grains 14 can be reflecting grainsé,
i ncludi ng single-layer reflecting grains 16 and
doubl e-l ayer reflecting grains 18. A double-I| ayer
reflecting grain 18 conprises an inner |ayer of
wave- absorbi ng material 182 and an outer |ayer of

Thce iRneFayeP PN SaniSiufe A Ip2iein Baolipined

oﬁ# ai ned_ fromsilicon carbide, Porphyries Andesite,
i oM etilictbriardide; Rerphyries dindestts onfraretlayeramics,
of wave-reflecting nmaterial 184 can be netal. Wen an

| niputendlinbeets OMhENSLtSr NRYG of%@ﬁé‘-tr%!’fﬁéétg?gtr%eéterial 184

doubl e-l ayer.reflecting grain 18, the part

i ngl de el r,0 etic wave of .relatively |ower
en‘gérrgy%ﬁ I Hﬁ%tal. FEW}E‘?R ey 10adent eeleclfomagnetic wave
wave-reflecting material 184 toward a second

doemteuntored aedoebid-laygr aieflddingngrainph8] the patteof the
refl ected el ectromagnetic wave of relatively | ower

engicaenMeléc 8 ni ﬁ@ﬁkﬁgagédf&f‘o)feelt%ﬁiéveerlgllw& 8hergy will be

wave-reflecting materi a second

douhl e- | r reflecting ,grain 18 toward a third .

d %9‘]"% y r‘Zlﬂ Quterglayes i gvavedeilecding amategial 184
simlar to a revetnent or bul khead, thereby causing

t heowearfd acsecond| detblordgyet irefltisg torabe 18, and a part of
neutralized. The other part of the 1ncident

° i xeIRBRed el S UL o ASRATLT TR ey
na\tv?fli gla rle%fected by the outer layer of wave-reflecting material
184 of the second double-layer reflecting grain 18 toward a third
double-layer reflecting grain 18, and so on, acting similar to a
revetment or bulkhead, thereby causing the reflected
electromagnetic waves to be neutralized. The other part of the
incident electromagnetic wave of relatively stronger energy will
be absorbed by the inner layer of wave-absorbing material 182
of the firstly encountered double-layer reflecting grain 18, and
the part of the incident electromagnetic wave that passes
through the firstly encountered double-layer reflecting grain 18
has the energy thereof greatly attenuated and will then be

reflected by the outer layer of wave-reflecting material 184 of

another double-layer reflecting grain 18. Through repeated



of the firstly encountered doubl e-layer reflecting
grain 18, and the part of the incident

el ectromagneti ¢ wave that passes through the firstly
encount ered doubl e-1ayer reflecting grain 18 has the
energy thereof greatly attenuated and will then be

reflected by the outer |ayer, of ve-reflecting ]
erelifatingingl Bb30obins "donns. | hpeinsidendcelairoagnetic
18. Through repeated 7 reflecting and absor bi ng

acwaoeswitlheoond aaeutedl¢zéd onagnetic wave will soon
be neutralized. The aforesaid grains 14 include

wave- abs LN I . fo - ab ' .
mat or ar T RecH A0 b i FEh At EREBE RNy grains
FI 2 né’ The conpound | ayer | has  wave-absorbing

gr adnkormed Qigaxve-apsorbing avatergalyriae nsthescampound layer
doubl e-l ayer reflecting grains 18 enbedded in the

cafrilegs 18s tsheyweaf .iof OFIGNY32 MY eomp SEAYCHYBr 1 has
This design elimnates the possibility of electric

co [ .the si.ngles | ayer efl ecting.qrains. 16
oS- aB ki R RS AL St 4t Fa e e int 16 and
single-layer reflecting grains 16. Referenced to the

Fi §aubledaygverefisstiingmpins n$82¢mifedddb inntbat carrier 12
may be a doubl e-1 ayer wave-absorbing grain 22. The

oM e ST RO OB L G TR SeR gl e
frghn‘]_: fpoorssibility of electric connection of the single-layer
reflecting grains 16 due to a high installation density of the
single-layer reflecting grains 16.
Referenced to the Fig4, the wave-absorbing grains 21 of
the invention may be a double-layer wave-absorbing grain 22.
The double-layer wave-absorbing grain 22 comprises an inner
layer of wave-reflecting material 222 obtained from, for
example, metal, and an outer layer of wave-absorbing material
224 obtained from, for example, silicon carbide, Porphyries
Andesite, infraréd ceramics or tourmaline. When an
electromagnetic wave encountered one double-layer
wave-absorbing grain 22, the outer layer of wave-absorbing

material 224 of the double-layer wave-absorbing grain 22

absorbs the energy of the incident electromagnetic wave, and the



exanple, nmetal, and an outer |ayer of wave-absorbing
material 224 obtained from for exanple, silicon

car bi de, Porphyries Andesite, infrared ceram cs or
tourmal i ne. Wien an el ectronagneti c wave encountered
one doubl e-l ayer wave-absorbing grain 22, the outer

I r...of e-apsorbin terial 224 .of the

aa s YRt B0 kSl Ghal maberiabs s ofe the one
energg of the incident electromagnetic wave, and the

i ifubleajayenf waaeeabebttricty ngraint @2 alefPAA ahet hetamated
doubl e-| ayer wave-absorbing grain 22 reflect the

atineideh£¢lcé o e I Ve SRR

the resi dua‘l3 gﬁ"élgg ﬁgfnc t@ztha; re ecltlgg eeg?glgf%gadngr??r(gy of
e 10o.be absorbed by the outer |ayer of

%& 5%@8?15‘1"%?%&@@ gnotie wRviento dsupbsorbgdrby the outer

wave- absorbing grain 22 again. The aforesaid various

dilayeremf gwavesabsgriiag i ndepeindeny gseehendotibiedayer
in the polynmer carrier of the conpound layer to fit

di@ggé%sgﬁgﬂgig{%g?z aTérllgpaf oresaid reflective layer

2 1s provi op tde of the conpound | ayer |
for reflecting electromagnetic waves passing through
t he con‘pgﬁﬁf‘d | ghagiesaigackavions t dffarenpougtainsyermay be
Therefore, the material of the reflective layer 2 is

tsﬁgld@ptmhdselmblﬁcﬁsé@ ahe alikedt yhetd poRmaréffride O the
compound layer to fit different requirements.

The aforesaid reflective layer 2 is provided at the top
side of the compound layer 1 for reflecting electromagnetic
waves passing through the compound layer 1 back onto the
compound layer 1. Therefore, the material of the reflective layer
2 is selected subject to the structure of the carrier 12 of the
compound layer 1, enabling the refractive index mnl of the
reflective layer 2 to be greater than the refractive index n2 of
the carrier 12. This design enables electromagnetic wave to pass
from a denser medium to a less dense medium, so as to greatly
increase the chance of reflection of electromagnetic wave back
to the compound layer 1 under Brewsten angle. Normally, an

alloy is used to form the reflective layer 2. The alloy can be

formed of aluminum, nickel, iron, cobalt, and copper. Further, a



compound | ayer 1, enabling the refractive index nl of
the reflective layer 2 to be greater than the
refractive index n2 of the carrier 12. This design
enabl es el ectromagnetic wave to pass froma denser
mediumto a | ess dense nedium so as to greatly

B ooty E C phnife 5, i hrgerdds €udf ohe alloy.

agg Nor mal 'y, an alloills used to formthe
Ilkféﬂia@é/qlé(yeﬁhg rehkecdivoy laper b2 chor neé eomprised of
al um num nickel, iron, cobalt, and copper. Further, a

snmlultipreunietal W”?ﬁ@lm%bearﬁdﬂ Mﬁu{gh?a npox nickel

Alternatively, the reflective™ ayer can

of [t tal layers including an alum num | ayer,

o VBt AT en, & BRPPSyclay<s Copgercabn)riaxaa Gat are
_ cobalt Iayer that are |am nated together. The
falfmlmtﬁdrto@ethhe el ectromagneti c wave absorptive
filmis outlined hereinafter with reference to FIG 5

and FIG ef%@'rpcathS QQFE' repaﬁﬁéﬁc?duwa&e absorptive

conpri ses t e steps o

pol.ynet for the desired carrjer 12; S2: m xing grains
i nf%mt he otlingd g\mm fteneithi refierencertai REGednand FIG. 1
single-layer reflecting grains 16, double-I|ayer

r edgaiot. iTigisofabrisatidn peyee ABEOEHNE SKAHRS stdps of:
doubl e- | ayer

S1: preparing a molten polymer for the desired carrier
12;

S2: mixing grains into the molten polymer, wherein the
grains can be single-layer reflecting grains 16, double-layer
reflecting grains 18, wave-absorbing grains 21, double-layer
wave-absorbing grains 22, and/or their combination;

S3: shape-forming the mixture of the molten polymer to
form the desired compound layer 1 subject to a predetermined
thickness through an extruding process; and

S4: forming a reflective layer 2 on one side, namely, the
top side of the compound layer 1 thus obtained by means of
vacuum sputtering or electroplating.

Further, an additional step, namely, step S5 may be

employed to coat a layer of glue 24 on the other side, namely,

10



wave- absor bi ng grains 22, and/or their conbination;

S3: shape-formng the mxture of the nolten polyner to
formthe desired conpound | ayer 1 subject to a
predeterm ned thickness through an extrudi ng process;
and S4: formng a reflective layer 2 on one side,

n 1P, Si f ou .

DB Kotfof s1UBTF I bR BB, ARFhabivdtYine tayer
el ectroplating. Further, an additional step, nangly,

st@h eduentd may kensianesedt oncone side fethorefliagsi vy layer 2
the other side, nanely, 10 the bottom side of the

cooppubitel By ahelcoMpsunatiak@ry1t fisr banding OB &fdte édating
may be covered on one side of the reflective |ayer 2

OpPROSI o_t he cogpound ] ayer.| f.or bondi ng. Bef.ore.

oo bR HaTet ot Rye 287 o a8 % rclife FRiTeds; v ¢ By tically
2, an electrically insulative |ayer 26 nust be
coiddtiore laper 26| marsit e cayere@ dmthe trbél dedindt hgyerf 2 for
the layer of glue 24 to prevent an electric

Coﬂ[@%bﬂﬂin%soﬁhﬂ‘{@.f dil Gf Lluk! P4 ol ?}ﬁg{?eﬂppﬁﬁ edlectric

vi ew of the present invention,” show ng

el ectrong neti c wave abgcir tive filmcovered on the
anPERRSCHP D, aSc QYA 1R |£§ ne. Because a cellul ar

t el ephone sends signal to the base station by radio
t hr ough tREGant eimaan téppliedt eriow i of tthe giresenbeimvanrtion,

el ectromagneti ¢ wave i s produced.
showing the electromagnetic wave absorptive film covered on
the antenna of a cellular telephone. Because a cellular telephone
sends signal to the base station by radio through the antenna, the
antenna is the site where an electromagnetic wave is produced.
As illustrated in FIG. 6, the electromagnetic wave absorptive
vfilm, referenced by 5, covers the antenna 3 and the fastener S
that fastens the antenna 3 to the casing of the cellular telephone,
leaving a transverse width “a” not shielded for enabling the
electromagnetic wave produced by the cellular telephone to pass.
This transverse width “a” is a multiple divisible by the
wavelength of the electromagnetic wave produced by the
cellular telephone. Further, this transverse width “a” extends in

direction far from the side to which the user’s body may touch.

FIG. 7 shows another application example of the present

11



As illustrated in FIG 6, the electronagnetic wave
absorptive film referenced by 5, covers the antenna

3 and the fastener 5 that fastens the antenna 3 to

the casing of the cellular tel ephone, Ileaving a
transverse wdth "a" not shielded for enabling the

el; nety . rqduced.by the.cel.l ul ar
téﬁ%ﬁg@gto%g%eéml ig[%trgtﬁéger%%pwga{lﬂm a.s)ﬁagngle, the
multiple divisible by the wavel ength of the o
eldecHomanaRetie Ware pbsauptidcnfilohéd iscbondesy to the inside
t el ephone. Further, this transverse width "a" extends

i rwalll 6£cheé @asiag 7 69m tBRuIhfCclephMpeCh the user's

body may touch. FIG 7 shows another application
exanpl e phesent .11 invention. According tQ.this
appl i cat ?&ﬁggﬁﬂee? ‘?%0%&’&%}#%&%‘%@?5806\%(}36 fiim'5 may

absorptive filmb5 is bonded to the inside wall of the
cade ddrectdy foroetd wimthe sufhoeaf the therpondwet parts of the
el ectromagneti c wave absorptive filmb5 may be

d}ézﬁﬁhgyof Qr S8 uPie %@%%ﬂ@?@eﬁsp(ﬁ%ee&wgﬁgg%&% Yaves.

of the~ casing of a cel ar t one to a

el.ectromagnetj.c wayes.. In this case, the reflectjve
oo CRtrtte SRLIRAIY4rUer aatpried pRethipoitkentvall of
part at first, and then the conpound |ayer is coated

ortheheomepbrent vieattaper firdt,pandosheki ileeddmpoh@danayer is
can achieve this nodified nethod easily. indicated

abgyfred' BE tRY SUAOLPECMAGS R person skilled in the art can
achieve this modified method easily.

As indicated above, the invention provides an
electromagnetic wave absorptive film, which utilizes wave’s
phase offset characteristic, wave reflection and wave absorption
to neutralize electromagnetic waves, eliminating the
complicated grounding arrangement as employed in
conventional methods that directly use a metal shield to shield
electromagnetic waves. Based on phase offset, one compound
layer is sufficient to eliminate electromagnetic waves. Therefore,
the invention enables electromagnetic interference protective
materials to be made as thin as possible.

Although a particular embodiment of the invention had

been described in detail for purposes of illustration, various

12



el ectromagneti c wave absorptive film which utilizes
wave's phase offset characteristic, 'wave reflection
and wave absorption to neutralize el ectronmagnetic
waves, elimnating the conplicated grounding :
arrangenment as enployed in conventional nethods that

di : | tal,. shield to shield e]ect.romagnetic,.
M@S’?ﬁh{?&gﬁ%‘%ﬁ@h%%a%?@&n,tsaﬂéyaﬁr{ﬂﬂﬂf’d\’vlﬂwﬁ Fparting
sufficient to _elimnate el ectromagneti c waves.

Thirosn ghe spiriteandssopiconf ¢hatinssnéicant r omagnetic
interference protective materials to be made as thin
as possible. Although a particular enbodi nent of the

i nvention had . been described in detail for purposes

of illustration, various 12 nodifications and
enhancenents nmay be made w thout departing fromthe
spirit and scope of the invention. 13 Wat the
invention clained is: 1. An el ectromagnetic wave
absorptive film conprising: a conpound | ayer, said
conpound | ayer having a plurality of grains enbedded
therein, a thickness equal to 1/4n tinmes of the

wavel engt h of the el ectromagnetic wave to be

absorbed, wherein n is natural nunber ; and

13



a reflective |ayer covered on one side of said
conpound |ayer, said reflective |ayer having a
refractive index greater than said conpound |ayer. 2.
The el ectromagneti c wave absorptive filmas clai ned
in claiml, wherein said grains are wave-reflecting

grey : .ect t.ic wave absorptive film as
'WRAt the lmlfeﬂlsg, ETRPLE

claimed in claim tSsai d wave-reflecting

grains each conprise an inner layer of absorbing

materi al ‘and@n owleftnoapagnetic r efwaet i npbmirptivad  film
surroundi ng said inner |ayer of absorbing material.

4. cOmprediagtr omagneti c wave absorptive filmas clained

in claiml, wherein said grains include,

wave-refl ect.j r.akn and wave-absorbing grains

that havé agélﬂﬁ?(g'flzﬁit ﬁGVSFret %ﬁ\‘l\{% r%PH’tHQ}E“Fol%}éfFrd having a
wave-reflecting grains. 5. The el ectromagneti c wave
abRBiglityeofigmins exhbeddddlthéreinl a thi¢knelRereajwalsed d/4n
wave- absor bi ng grains each conprise an inner |ayer of

r efihesy 160 th@t %é@éle%%qha%fmﬂ gr ek@%t?&rnga;gneectl’fgé%i\)%g to be

mat eri al surround sai d 1 nner |ayer
etic, wave absorptive film

gzé %%dgi%lr%jd6ngp%n:{lﬁgtlr,{£%gré§%nbﬁ¥ d agxdai ns are
wave- absor bi ng grains. .

a reflective layer covered on one side of said compound
layer, said reflective layer having a refractive index greater than
said compound layer.

2. The electromagnetic wave absorptive film as claimed
in claim 1, wherein said grains are wave-reflecting grains.

3. The electromagnetic wave absorptive film as claimed
in claim 2, wherein said wave-reflecting grains each comprise
an inner layer of absorbing material and an outer layer of
reflecting material surrounding said inner layer of absorbing
material.

4. The electromagnetic wave absorptive film as claimed
in claim 1, wherein said grains include wave-reflecting grains,
and wave-absorbing grains that have a different diameter

relative to said wave-reflecting grains.

5. The electromagnetic wave absorptive film as claimed
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7. The el ectromagneti c wave absorptive filmas clai ned
in claim®6, wherein said wave-absorbing grains each
conprise an inner layer of reflecting material and an
outer layer of absorbing material surrounding said
inner layer of reflecting material. 8. The

o TRl ARE R B R G i omprie

layer, 9. The el ectromagnetic wave absorptive filmas
cl & ngnern dayes efgrefliestbig) saitdriadt ahdl aperoitsr layer of
selected froma material group including alum num

ni gk&IrbihEOn a6ORAE" sﬁ@%&ﬂ@a's‘aiglﬁ’nnépela er of, reflecting
el ectromagneti ¢ wave absorptive film as éf ainmed 1n
cl igwg 1wherein said nmetal layer is forned on said
coﬁﬁ ‘EEHB 1ayer by a coating procedure selected from
one of the coating nmethods of vacuum sputtering and

el ect r opl€at Thg. elettrdina gaietid voawgpdisoeptiaeefilm as claimed
absorptive filmas clained in claim1, wherein said

oI eH, L hetSirl AP Erfind B WATR-phEBr g oins.

ol ton poly RbE: < eetTomagntgiones v Ahsoopaiedtior earclaimed

polynmer; (3): shape-formng the m xture of said nolten

polywaim 6, wherein said wave-absorbing grains each comprise
an inner layer of reflecting material and -an outer layer of
absorbing material surrounding said inner layer of reflecting
material.

8. The electromagnetic wave absorptive film as claimed -
in claim 1, wherein said reflective layer is a metal layer.

9. The electromagnetic wave absorptive film as claimed
in claim 8, wherein said metal layer is selected from a material
group including aluminum, nickel, iron, copper and cobalt.

10. The electromagnetic wave absorptive film as
claimed in claim 9, wherein said metal layer is formed on said
compound layer by a coating procedure selected from one of the
coating methods of vacuum sputtering and electroplating.

11. The electromagnetic wave absorptive film as claimed

in claim 1, wherein said compound layer is formed of a polymer.
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and said grains to forma conpound | ayer that has a
thickness equal to 1/4n tines of the wavel ength of
the el ectromagnetic wave to be absorbed, wherein nis
natural nunber; and (4): formng a reflective |ayer on
one side of said conmpound |ayer, said reflective

| ayer hayinn ' [ : 1St ricati
compound Pager. SIFSRGRAER IR B Gtpti 2B Ti A Fabrication
absorptive film fabrication nethod as clained in
clBEHhaA® camBrising JBESIGPSIME are sel ected from

si ngl e-l ayer wave-absorbing grains, double-Iayer

wave- absgnf)i Pge?ﬁﬁhlgsa rﬁbh@lne}gbaymef; wave-reflecting

grai ns, doubl e-1ayer wave-reflecting grains, and/or,

their conBinat. : I r et i e

absorpti Kgl)f ﬁ%qgga%rﬁlggpﬁ%ﬁ S%é?h[gg?%gl éf)&lﬁngg’ in
claim 13, wherein said, double-|ayer wave-reflecting

grai ns eddn: chape-ferming il mixtpse of sabddnpiieg polymer
material and an outer |layer of reflecting nmaterial

sush @Widdngrs@isdeé TeMm l2%empPouAlSRIRIirnthdthes i@lthidkness
15. The el ectromagneti c wave absorpti've film

(PR o IR R S B T A e e LB Thg e dpagpetic

an inner |ayer of reflecting material and an outer

| ayerveoto hlesabsonbgd, wherein n is natural number; and
| (4): forming a reflective layer on one side of said
compound layer, said reflective layer having a refractive index
greater than said compound layer.

13. The electromagnetic wave absorptive film
fabrication method as claimed in claim 12, wherein said grains
are selected from single-layer wave-absorbing grains,
double-layer wave-absorbing grains, single-layer
wave-reflecting grains, double-layer wave-reflecting grains,
and/or their combination.

14. The electromagnetic wave absorptive film
fabrication method as claimed in claim 13, wherein said
double-layer wave-reflecting grains each comprise an inner

layer of absorbing material and an outer layer of reflecting

material surrounding said inner layer of absorbing material.
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material surrounding said inner |ayer of reflecting
material. 16. The el ectromagneti c wave absorptive film
fabrication nethod as clained in claim12, wherein
said reflective layer is a nmetal |ayer. 17. The

el ectromagneti c wave absorptive film fabrication

met hod as] %) ai TRe i%l@b@édﬁlagﬁeﬁ%ﬂ%gv%?i dﬁ%gg)ltrﬁlgt;ive film

| ayer is selected froma mat group i nc

al g . nickel, iron, copper and cobalt. 18. The, ]
el g@’ﬁ?ﬁ%@ﬁ‘et ’F‘é’gh’&@e %sﬁf"d@% in| wlaimbritatwherein said
met hod as clained in claim 16, wherein said netal

| a9éﬂbi%'lﬁﬁcrredvame-abisdrbhmgolgmdiﬁsiy@{c}b)/c@m@%éé N&n inner
procedure selected fromone of the coating methods of

va j t lating. 19. The .
ol YR Y WL flocth e SROELET hBY' B Mhted olavEas o8 absorbing
net h%d Jai clainmed.in claim12, further conprising the

st BREBRl surEgyBAing said dpaerdayer edtrdftedtigg material.
insulative material on one side of said reflective

| ayer oppbGiteThe saildcteARgHREid ay@hyand afbs!ofi'g?fvé’f film
glue on said |layer of electrically 17 insulativ

mag.aLd: ak .:0ppos| o said,r.eflective.layer.. 20., The, .

el Eﬁﬂrlgl?rg%%tﬁlc&\f/\igae aasgss},aptm% bl rﬁla\‘%br]ﬁcat‘f"éﬁrem said

method as clained in claim212, further conprising
reflective layer is a metal layer.

17.  The electromagnetic wave absorptive film
fabrication method as claimed in claim 16, wherein said metal
layer is selected from a material group including aluminum,
nickel, iron, copper and cobalt.

18. The electromagnetic wave absorptive film
fabrication method as claimed in claim 16, wherein said metal
layer is formed on said compound layer by a coating procedure
selected from one of the coating methods of vacuum sputtering
and electi‘oplating.

19.  The electromagnetic wave absorptive film
fabrication method as claimed in claim 12, further comprising
the step (5) of covering a layer of electrically insulative
material on one side of said reflective layer opposite to said

compound layer and a layer of glue on said layer of electrically
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the step (5) of covering a |l ayer of glue on one side
of said conpound | ayer opposite to said absorptive

| ayer. 21. The el ectronagneti c wave absorptive film as
claimed in claim1, which is covered on the antenna of
a cellular telephone, leaving a gap not shielded for

enmshlllmgvt:haateha(ttdppmﬁ@‘tb%a%‘&%f%&%?gygy the
cellular tel ephone to pass, the size of sald gap

gfgggrgnagnetlcﬁmgbelg?ﬁgﬁﬁgénﬁggtﬁgxgggru} @%&qu% film

te%a%rlcatlon method as claimed in claim 12, further comprising
the step (5) of covering a léyer of glue on one side of said
compound layer opposite to sa.id absorptive layer.

21. The electromagnetic wave absorptive film as
claimed in claim 1, which is covered on the antenna of a cellular
telephone, leaving a gap not shielded for enabling the
electromagnetic wave produced by the cellular telephone to pass,
the size of said gap being a multiple divisible by the wavelength

of the electromagnetic wave produced by the cellular telephone.
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