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the I nvention The present invention relates to a conductive region
formati on nethod by ion injection, and nore particularly, to a nmethod of
form ng a conductive region on the device nade of polynmer conpound by an
lon injection process. Description of Prior Arts GEneraIIy Ch&éuit devi ces
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inside a carrier box as a transportation neans before being noved to where
they are supposed - to be noved. Wiile the circuit devices are transported,
the circuit devices can be fatally damaged due to static electricity
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Generally, circuit devices such as electronic devices, semiconductor devices, etc. are
manufactured by sequentially carrying out specific fabrication processes according to
a drawing for design, and the produced circuit devices as products are loaded inside a
carrier box as a transportation means before being moved to where they are supposed
to be moved.

While the circuit devices are transported, the circuit devices can be fatally damaged

due to static electricity generated in the contact between the circuit devices and the
carrier box.
- Therefore, the means of transporting the circuit devices is generally made of polymer
compounds. As the transporting means, there are a CSP(chip scale package) type
semiconductor carrier tape, a semiconductor wafer transporting carrier, a printed
circuit board carrier box, an electronic module product carrier box, a LCD(liquid
crystal display) carrier box, a LCD thin film carrier box, a LCD module carrier box, a
circuit device package container and a tray, etc.

In addition, a film, a sheet, a board, a vacuum mold articles, and a plastic mold, etc.
to be protected from electronic waves to keep its intrinsic function are made of
polymer compound having conductivity.

For example, in case of a film to be protected from electronic waves, conductive
material is deposited on its top to form a conductive film.

A conventional film, a sheet, a board, a vacuum mold articles, and a plastic mold, etc.
are made by adding additives such as expensive carbon and carbon fiber, etc. to
polymer compound, which is light, transparent and easily-moldable resin based
materials, for the purpose of easy transportation and then carrying out a press-molding.

The conventional transportation means of circuit devices, the sheet, the board, the



For exanple, in case of a filmto be protected fromelectronic waves,
conductive material is deposited on its top to forma conductive film A
conventional film a sheet, a board, a vacuumnold articles, and a plastic
nold, etc. are made by adding additives such as expensive carbon and
carbon fiber, etc. to polyner conmpound, which is |ight, trqr@ph[rj@r@f}[]@nd
easily-nol dable resin based nmaterials, for the purpose of easy
transportation and then carrying out a press-nolding. The conventi onal
transportation neans of circuit devices, the sheet, the board, the 1 2 0
AUG 2004 vacuum nold and the plastic nold, etc. becone heavi er when the
additive is added, because the polynmer conpound becone heavier.
Transportation neans and sheet of circuit devices, board, vacuum nold and
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damaged byorftAkparert! B Wobdst ¥aying the shape, size, properties of the products, etc.
cannot be easily recognizable. Therefore, the lower part of the transportation means is
made of conductive nontransparent material, and the upper part thereof is made of
‘nonconductive normal transparent material. However, the transported products contact
with the nonconductive upper part and are damaged by static electricity.

Also, the products in the transportation means often get fatally damaged due to the
difference of the conductivities on various parts of the transportation means because
the transportation means is made by adding additives on the polymer compounds.

Also, the use of the additive such as high-priced carbon and carbon fiber for the
conductivity formation increased the manufacturing expenses of the transportation
means.

Also, such the transportation means manufactured as above cannot be reused
“because of the additive mixed in the polymer compound of which the transportation
means, the sheet, the boards, the vacuum mold, and the plastic injection mold are
made, and the transported products are in a high risk of being fatally damaged by the
static electricity served as a generation source from the additive particles separated off -
the polymer compound.

In addition, the provision of conductivity with the product made by depositing
conductive material on the product such as a conductive film often causes the
conductive film to peel off when the adhesion on the interface between the film and
the conductive film is decreased, and the chemical reaction of the deposited material
causes chemical transformation on the film.



Al so, the products in the transportation neans often get fatally danmaged
due to the' difference of the conductivities on various parts of the
transportati on neans because the transportation nmeans is nmade by addi ng
addi tives on the pol yner conpounds. Also, the use of the additive such as
hi gh-priced carbon and carbon fiber for the conductivity formation

i ncreased the manufacturing expenses of the transportation
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process so that the device maintains its intrinsic transparency.

Further object of the present invention is to. provide a method of forming a
conductive region onto a device such as a transportation means, and a film, etc., which
1s made of polymer compound, by carrying out a three-dimensional ion injection
process so that a conductive region is formed on the whole surface of the device
uniformly.

Still further object of the present invention is to provide a method of forming a
conductive region onto a device such as a transportation means, and a film, etc., which
is made of polymer compound, by carrying out a three-dimensional ion injection
process in order to solve the conventional problems wherein a conductive film
deposited on the device surface is taken off, and the properties of the device is
transformed.

Still further object of the present invention is to provide a method of forming a
conductive region onto a device such as a transportation means, and a film, etc., which
is made of polymer compound, by carrying out just one process of three-dimensional
ion injection.

Brief Description of the Drawings

Fig. 1 1s a schematic view of the ion injection apparatus to show the method of
forming a conductive region by a three-dimensional plasma ion injection according to
the present invention;

Fig. 2 is a perspective view to show the inner chamber and the outer chamber of Fig.
1



Anot her object .of the present invention is to provide a nethod of formng a
conductive region onto. a device such as a transportation neans, and a
film etc., which is made of polynmer conpound, by carrying out a

t hree-di nensional ion injection process so that the device maintains its
intrinsic transparency. Further object of the present invention is to
provide a nmethod of formng a conductive region onto a di | CR: ug@%as a
transportation neans, and a film etc., which 1is nmade of EL‘@#S “¢onpound,
by carrying out a three-dinmensional ion injection process so that a
conductive region is Banned on the whole surface of the device wuniformy.
Still further object of the present invention is to provide a nethod of
formng a _conductive region onto a device such as a transportation neans,
and a fil nfiget &5.2 prapgssing oy ¢haddo showelnpethed chivpoingd cdndudareryging oout a

t hr ee- di g %uﬁ'aw of aODCDr‘ﬂaS&ﬁlé RArricPbOE 85 % thibeUiMBAsidrRl PREME ibh Erj&@uent i onal
probl ens whergin ghcon %ﬁelve film deposited on the device surface S

t aken of f#° I?‘ii(':ln%‘t‘? HPGP PO afle device is transformed. Still further
obj ect of kike4ps esdew ofrthe whingss icd tho npriendatechaingehihe saffaéopfriarigCR
conduct i Vﬁoﬂtﬂgb%eﬁﬂéﬁbﬁa%&é &ﬁleﬁ%ﬂa@ﬁasﬁla 1Bﬁ‘ﬂ-§9(Rfthﬁér96h means, and a film
etc., which is made of polymer conpotnd rrylng out just one process
of three-dinensional ion i nj ection. Bri ef Descrl ption of the Drawi ngs Fig.
| is a schenatlc V|em10f the |on I njection apparatus to show the nethod of
ple : i Hmbedgiaménsi onal pl asma i on injection

according to the present |nvent|on Fig. 2 is a perspective viewto show

the inner mhamgr, aRdnbhe ok oF tﬁé"?dﬂ)ﬁ{je&ifon':elpgaratus to show the method of

forming a conductive region by a three-dimensional plasma ion injection according to

the present invention, and Fig. 2 is a perspective view to show the inner chamber and
the outer chamber of Fig. 1.

An apparatus for forming a conductive.region on a device such as a LCD(liquid

crystal display) module carrier box by a plasma ion injection according to the present
invention is provided inside a clean room wherein the number of particles needs
limiting strictly. Fig. 1 shows a loading part(2) comprising polymer compound LCD
module carrier boxes(4), which are loaded by order.
A widely-used standard transparent polymer such as transparent polymer,
Polyethylene(PE), Polypropylene(PP), High-Tmpact-Polystyrene(HIPS),
polyethyleneterephthalate (PET), Acrylonitrile-Butadiene-Styrene  (ABS), etc.,
engineering plastic such as Polycarbonate(PC), Nylon6(N6), Nylon66(N66), Modified
Polypenylene Oxide(MPPO), Polysulfon(PSU), Polyethersulfon(PES), Polyether-
etherketone(PEEK), etc., unctionally-characterized compound plastic which is made
by adding a filler, ctc. as an additive to the standard polymer or the engineering plastic
to further provide some functional properties and the like.

There is provided a first prechamber(6) where the LCD module carrier boxes(4) of
the loading part(2) wait for a while after loaded by a transportation means for the
process. The first prechamber(6) maintains its inner pressure 10 Torr by the pumping
of a first vacuum pump(8).

The first prechamber(6) and a processing chamber(11), in which an ion injection
process is carried in the state of cold plasma, are connected each other through a gate
valve(10) displaced between them. As shown in Fig. 2, the process chamber(11)
comprises a cylindrical-shaped outer chamber(12) and an inner chamber(14) displaced



1; 320 AUG 2004 Fig. 3 is a processing flow chart to show a nmethod of
formng a conductive region on the surface of a LCD nodule carrier box by
a three dinensional plasma ion injection according to the present
invention; and Fig. 4 is a view of the changes of the nol ecul ar chains on
the surface of a LCD nodule carrier box by a three dinensional plasma ion
I njection thereon. Detail ed Description of the Preferredéﬁﬁbggéggﬁhs Fig. 1
is a schematic view of the ion injection apparatus to sh od of
form ng a conductive region by a three-di nensional plasnma ion injection
according to the present invention, and Fig. 2 is a perspective viewto
show the i nner chanber and the outer chanber of Fig. 1. An apparatus for
form ng a conductive region on a device such as a LCD(liquid crystal
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chamber(12) and the inner chamber(14), and an ion gun(22) is connected into the other
end of the outer chamber(12) of the process chamber(11) in order to supply ions
generated from the nitrogen(N), argon(Ar), helium(He), hydrogen(H), ctc. into the
space between the outer chamber(12) and the inner chamber(14), too.

In addition, a power source(28) is connected to the inner chamber(14) of the process
chamber(11) to apply high frequency power controlled by a pulse generator(not
shown), and the power source(28), the outer chamber(12) and the inner chamber(14)
are grounded at the same point.

In addition, the process chamber(11) and a second prechamber(30) are connected each
- other through a gate valve(32) between them. The second prechamber(30) maintains
its inner pressure 10 Torr by pumping of the second low vacuum pump(34).

Now herein after, there is provided a detailed description for the method of forming a
conductive region on the LCD module carrier box by using the ion injection apparatus
described as above referring to Fig. 3.

As shown in the S2 of Fig. 3, the method of forming a conductive region by three
dimensional plasma ion injection process according to the present invention starts by
introducing a LCD meodule carrier box(4) as an object device for the conductive region
to be formed on into an inner chamber(14) of a process chamber(11). The LCD
module carrier box(4) is introduced into the inner chamber(14) through a gate
valve(10) by a transportation means after being moved into a first prechamber(6) by
the transportation means from a loading part(2), the first prechamber(6) maintaining
its inner pressure 10™ Torr or so by a first low vacuum pump(8).

Then, in the S4, the gas supply source(20) supplics process gas into the space



by adding a filler, etc. as an additive to the standard pol yner or the
engi neering plastic to further provide sonme functional properties and the
like. There is provided a first prechanber(6) where the LCD nodul e carrier
boxes(4) of the loading part(2) wait for a while after |oaded by a
transportation neans for the process. The first prechanber(6) naintains

Its inner pressure 10-4 Torr by the punping of a first vEcBuuratg na:>(8) The
first prechanber(6) and a processing chanber(l1), in whic arfUol linj ection

process is carried in the state of cold plasma, are connected each ot her
through a gate valve(10) displaced between them As shown in Fig. 2, the
process chanber(11) conprises a cylindrical-shaped outer chanber(12) and
an i nner chanber(14) displaced 4 2 0 AUG 2004 therein. A plurality of

t hrough hesttwegu iy catas Oh@mherﬂllirantlrthe sef goambir(Itheandrthe procesragasen(ng4) and

he ot ﬂsl'“ﬁﬁ?b A ;%aﬁn@ s a&@ﬁ‘”’“ﬁ"“’"‘\"Ibhl i$ ERALE I Bethddd bithechiOl o 1O
e chanbelP Sfte? pdnlientoPalP I e ShimBE 1A kb e high HRGHGRS pobRERORIEA! 1o
outer ¢ hat@ﬁb?: (rm@y chgfmbeng 4). ﬁﬂmdegls frotyeamioe pOWe) hasspecifiercutrentyspagziandt he

i nner preﬁ&}ﬂeﬁcﬁ@onﬁ@ﬁe@@?ﬁ%uﬁ@tg@ﬁ‘&ékoﬁQﬁhc@%@fsoﬁ%{%f(12) and the inner
chanber(léll?u sou.rceé %s)l S connected to

one end of Afe oq}%-gﬁ %@H@P&éf@p&?s fcl%é B‘i‘%glggimﬁrh@ﬁ@g AR SPHer to

suppl y pristiegsggaandsychoges gas; etogiety( Ky spacrtgtméedr the duﬁﬂrlohambleﬂu) and
hydrogen(ﬂﬁimﬁ}ghmggr 48, he space bet ween the outer chanber(12) and the

e e A St S0BUE0) 13 Somscieg | Lo the oner ond of
outer chamber(lZ) and the inner chamber(14) are supplied into the inner chamber(14)
through the through holes(15) thereof, and first ions are supplied on the whole surface
of the LCD module carrier box(4) three dimensionally. The ion energy in the first ion
mjection process is in the range of 30 KeV to 2 GeV, and the injection of the ions into
the LCD module carrier box(4) is precisely controlled wherein, for example, the ions
can be injected with the thickness of hundreds of A to a few 4m and the surface
resistance of 10E8 £2/Square to 10E9 2/Square in the region of 10E4 £2/Square to
10E13 £2/Square. Ion dose can be ranged from 1 X 107 ions/cm? to 5 X 10%° ions/cm2
Or more.

Next, in the S10, the LCD module carrier box(4) rotates with 90° or continuously
moves with a certain degrees back and forth.

Then, in the S12, the second ion injection process is carried out by injecting ions with
one more time on the whole surface of the LCD module carrier box(4) three
dimensionally so that the conductive region formed by the first ion injection is the
more enhanced. The above S12 can be omitted, but since the amount of the injected
ions are not uniform throughout some surface areas of the LCD module carrier box(4),
it is necessary to make the injected ion dose uniform throughout the whole surface of
the LCD module box(4) by rotating it with 90° , or continuously moving back and
forth with a certain degrees. At this time, as shown in Fig. 4a, chemical bonds can be
saturated by the first and the second ion injection throughout the whole surface of the
LCD module carrier box(4), or as shown in Fig. 4b, the chains can be broken, or as
shown in Fig. 4c, cross-linking of chains can be generated so that the conductive
region as desired is formed and additionally the hardness of the surface becomes much
more increased. Also, the types of the ions can be selected, and ion energy can be



generated fromthe nitrogen(N), argon(Ar), heliunmHe), hydrogen(H), etc.
into the space between the outer chanber(12) and the inner chanber(14),
too. In addition, a power source(28) is connected to the inner chanber(14)
of the process chanber(11) to apply high frequency power controlled by a
pul se generator(not shown), and the power source(28), the outer

chanber (12) and the inner chanber(14) are grounded at the Haoint. In
addition, the process chanber(11) and a second prechanber(ggfqﬁhéiﬁ%hnected
each other through a gate valve(32) between them The second
prechanber (30) nmaintains its inner pressure 10"4 Torr by punping of the
second | ow vacuum punp(34). Now herein after, there is provided a detailed
description for the method of formng a conductive region on the LCD
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moving the LCD module carrier box(4) through the gate valve(32) by the

transportation means to a second prechamber(30) maintaining its inner pressure with

10™ Torr by a second low vacuum pump(34).

The present invention is not limited on the LCD module carrier box just described as
above, and it is apparent that the present invention can be used in various types of

object devices such as a chip tray, a tape for semiconductor carrier, a semiconductor
wafer transporting carrier, a printed circuit board carrier box, an electronic module
product carrier box, a LCD(liquid crystal display) carrier box, a LCD thin film carrier
box, a LCD module carrier box, a sheet, a socket for semiconductor carrier, and

. vehicle parts for antielectronic waves and for the Iprotection from electrostatic
damages, which are made by using polymer compound of a widely used standard
polymer such as transparent polymer, Polycthylene(PE), an engineering plastic such as
Polypropylene(PP), High-Impact-Polystyrene(HIPS), polyethyleneterephthalate(PET),
Nylon6(N6), Nylon66(N66), Modified Polypenylene Oxide(MPPO),
Polysulfon(PSU), Polyethersulfon(PES), Polyether-etherketone(PEEK), etc. and a
functionally-characterized compound plastic which is made by adding a filler, etc. as
an additive to the standard polymer or the engineering plastic, etc.

According to the present invention, the conductive region is formed on the surface of
the object device, which is made of polymer compound, by injecting accelerated ions
on the surface three dimensionally in cold plasma. Therefore, since the conductive
region is formed uniformly, the device becomes lighter than the conventional device
which was made through the process of adding an additive such as carbon and carbon
fiber so as to save the expenses for transportation thereof, maintain its intrinsic



into the state of cold plasma by magnetic field which is generated in the
space between the outer chanber(12) and the inner chanber(14) by the high
frequency power applied to the inner chanber(14). The high frequency power
has specific current, voltage and frequency controlled by a pul se
generator of the power source(28). Then ' in the S6, an ioqbﬂy &ézgw
supplies ions generated fromnitrogen gas, argon gas, heli 3 &
hydrogen gas, etc. into the space between the outer chanber(12) and the

i nner chanber(14). Next, in the S8, the ions in the state of cold plasm
bet ween the space between the outer chanber(12) and the inner chanber (14)
are supplied into the inner chanber(14) through the through hol es(15)
thereof, and first ions are supplied on the whole surface of the LCD
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i ont ihnj xéthpﬂcd%ﬁ;%ﬁeﬁﬁed %ﬁiﬁgr{aﬁﬁﬁﬁ, %g%bloﬁyﬁﬂe?j eed ﬂg& hﬁﬂﬁre\rﬁ]"i i) arg_%w@@! et : lmi‘
on the e surface .o modul e carri er _box ree dinmenpsionally
so that t %isocfﬁﬁ%WEY?W%J P’@Bﬁ’ﬁﬁ%&Pﬁéﬁ@%ﬁ ‘{nﬁée pyrface o 61%? ‘ii‘?(j“é?c"tr? Bfﬁv?‘gast he

nor e enhamg@ﬁmnﬁhﬁomsmu31$12 can be omtted, but since the anobunt of the
injected JnORS RdcfosHRL e fhBvh LA WeRoHtd SRTRhS HFaRR ahisammet offag LCD

nodul e carrier box(4), . . . ..
1nvent10anu)%,( as)aforementloned, 1t 1s to be understood that the invention is capable of
usc¢ in various other combinations and environments and is capable of changes or

modifications within the scope of the inventive concept as expressed herein.



it is necessary to make the injected ion dose uniformthroughout the whole
surface of  the LCD nodule box(4) by rotating it with 90' , or continuously
novi ng back and forth with a certain degrees. At this tine, as shown in
Fig. 4a, chem cal bonds can be saturated by the first and the second ion

i njection throughout the whole surface of the LCD nodule carrier box(4),
or as shown in Fig. 4b, the chains can be broken, or as shown in Fig. 4c,
cross-linking of chains can be generated so that the congfﬁtiﬁg gi on as
desired is forned and additionally the hardness of the s aé b mes nuch
nore increased. Also, the types of the ions can be selected, and ion energy
can be 6 2 0 AU U 2004 controlled so that the surface of the LCD nodul e
carrier box(4) wears hydrophilic property or hydrophobic property.

Antisalt Whebiselaimepisovi ded by the ion injection can be al so inproved.

Al so, the designated notes for the LCD nodul es | oaded inside the LCD

modul € Cay A ShethOK ook REcARALA fBRAOGA 2R Rfod %%gag&%é;caglysﬁ&e bgr DOX(4)

mai ntains. i ts translgaren,c f.ornmed on ctive
i nj ect i on™eCHS AG6RIETRERH, 1085 R et PHeePCoh#rabRY| Whichr $amBiss 4 BYTOHE dBRi ng t o
t he pr esedhaniberemt a outer chaimbeqitismethad weinghising e stepis@iis | ess than the

i el d . inthe S 14 step, the LCD
e e i P e

conventional L
nodul e carri er%(r%(lﬂgl havi ILve region formed thereon inside
the inner chanSEPRIYHE HPIOCES 898 diess sRAcE MsBY ER1he jimnegjasd It g B2 of t he
chanber. Whe agpsodphgh ®équehsy b&Rermpdibkeinf@r cHaatheb Bohdt i pBved adoutcedoout by
novi ng the, LCh i 4) through the gate valve(32) by the
transportgetl on lrlrli\:'g1 néﬁt%?%{ns%gdoﬁﬁg&%’r echanber (30) maintaining its inner
pressure with stpplfingdens gRpertaseiEomdNy, o Hg@nd Hopgasey gapy iheensrasingnt
i nvent i onmesnsio the Pacebetdet R ibhdd 2D el cloaiidrgan®0X j ust descri bed as

‘ supplying the ions in the state of cold plasma in the space into the inner

chamber through holes thereof to form conductive region on the surface of the object.

2. The conductive region formation method by ion injection, wherein the ions are
injected three-dimensionally.

3. The conductive region formation method by ion injection according to claim 1,
wherein the polymer compound is one of transparent polymer, standard polymer,
engineering plastic and compound plastic having specific properties resulting from
adding additives such as filler, etc.

4. The conductive region formation method by ion injection according to claim 1,
wherein the device is one of a LCD module carrier box, a chip tray, tape for
semiconductor carrier, a carrier for transporting semiconductor wafers, transportation
equipment for printed circuit boards, transportation equipment for electronic modules,
a LCD, a LCD thin film, sheet, sockets for transporting semiconductor devices, and
vehicle components for protection from electronic waves and electrostatic damages.



above, and it is apparent that the present invention can be used in various
types of object devices such as a chip tray, a tape for sem conduct or
carrier, a sem conductor wafer transporting carrier, a printed circuit
board carrier box, an electronic nodule product carrier box, a LCD(liquid
crystal display) carrier box, a LCD thin filmcarrier box, a LCD nodule
carrier box, a sheet, a socket for sem conductor carrier, and vehicle
parts for antiel ectronic waves and for the protection fromelectrostatic
damages, which are nmade by using polynmer conpound of a w gel Eug@g standard
pol ynmer such as transparent polyner, Polyethylene(PE), g i ng

pl astic such as Pol ypropyl ene(PP), Hi gh-Inpact-Pol ystyrene(H PS),

pol yet hyl enet er epht hal at e( PET), Nyl on6(N6), Nyl on66(N66), Modified

Pol ypeny| Abstracki de( MPPO), Pol ysul f on(PSU), Pol yet her sul f on( PES)

Pol yet her - et her ket one( PEEK), etc. and a functionally-characterized

conpound pﬂ‘l‘%fé isc[ill‘deg' 'rﬁ%H@tflgf iy 'a%g%ﬁ?ucfn'vle lrgélol% B&% th?e% cgﬁ[é ﬁgﬁlzllt lve to

t he standar ner or e engi neer to the
present .wvé%nei:m prtOﬁ%SSc%B@ﬁwén‘fE@apa s feqiest fpeen @lwe@twkevs«?@r PRED I8 the
obj ect demhdreof pallyradr dosapraae «af tixotondactieabpion idforiyd bajiecdurfage afthel er at ed

lons on &é%'z‘f"c 1fnge%fin% Qéc%f‘efrﬂw? §ﬂ‘i’é}§11 | ?glé Bro%%sqs RhLA Bt Eg?ﬁtﬁfdl%ﬁﬁt since

t he conductiv orne dévice bec er than
t he conve%‘@‘?"éﬁ’*?aﬁu g Eonsy iy CHNGHAESt merqtﬁmd@%d@me, mJ@@@lgsse@wnddem,ng an
addi ti ve gudclischargiay therdenine. "plaerhﬁﬁnjeémdaﬂhem@d@soax@esanyexﬁdnees&é@mﬁs for

transportgf 'tlf%n}' ]?eér?a%% dH?k alwr%n Ihtt uc%l %alnte%fax(ﬁ)cepb%ra]%gga%eﬁc&a&%par ency.

and rmake a uni con surtace Al so,
| n case tﬂ@ﬁfpaQ%oaém@nnscoadmtm regxom gncbﬂleweqiw@ of ag usthel leap@BivEeposi t ed
on the fidplefgel s off, and the chem cal property is transformned.
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In addition, the surface hardness of the device can be increased, and the
manuf acturi ng expenses can be saved because not using the high-priced
carbon and <carbon fiber. In addition, the problens of nontransparency, |ow
reusability, | ow processing ability, etc. occurred when using carbon,
carbon fiber, and their mxture, etc. are solved. Also, it is prevented
that the carbon particles on the surface of the device ai? gﬁgyggﬁgs a
contam nation source. In this disclosure, there is shown*an e i bed only-
the preferred enbodi nent of the invention but, as aforenentioned, it is to
be understood that the invention is capable of wuse in various other

conbi nati ons and environnents and i s capabl e of changes or nodifications
wi thin the scope of the inventive concept as expressed herein. 8 2 0 AUG
2004 \WhatDessription afetférence humarateofithd dofwifige mi ng a conducti ve regi on on an
obj ect of polyer conpound by injecting accelerated ions in a process
chanber WﬂﬁSQﬁﬁ% (i ses a porous inner chanber and a outer chamber, the
nmet hod conpri Si gﬁlhe steps of introducing the object into the inner
chanber ;*éﬂ%%F%W#&f%?ﬁﬁﬁh@éss gas into a space between the inner and outer
chanber s e6:Mirstpraghatpeng hi gh frequency power to the inner chanber from a
power soug. magnetic field in said space ; supplying ions
generatedgﬁggggﬁﬁggﬂﬁﬁﬁkémand H2 gases etc. by ion generating neans into
the spacelbhéigdnvalie i nner and outer chambers; and supplying the ions in

t he stat el fprébsclphidera in the space into the inner

12: outer chamber

14: inner chamber

15: through hole

16: high vacuum pump

20: gas supply source

22: ion gun

26: holder

28: power

30: second prechamber

34: second low vacuum pump
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chanber through holes thereof to form conductive region on the surface of
the object. 2. The conductive region formati on nethod by ion injection,
wherein the ions are injected three-dinensionally. 3. The conductive
region formation nmethod by ion injection according to claim1l, wherein the
pol ymer conpound is one of transparent polyner, standard pol yner,

engi neering plastic and conpound plastic having specifiz{phdBeiifies
resulting from adding additives such as filler, etc. 4. The conductive
region formation nmethod by ion injection according to claim1l, wherein the
device is one of a LCD nodule carrier box, a chip tray, tape for

sem conductor carrier, a carrier for transporting sem conductor wafers,
transportation equipnent for printed circuit boards, transportation

equi pnentFigo3 el ectronic nodules, a LCD, a LCD thin film sheet, sockets
for tran§g9r5£ﬁﬁé?g@ﬁ&9nductor devi ces, and vehicle conponents for
protection gron1e ectroni c waves and el ectrostati c damages. 9 Abstract
There is S doyBY cAldPsHBd of forming a conductive region by a three

di nensi ongd: supplningigi@ct i on process. The present invention is directed to an
obj ect deyd.G i i made of pol ynmer conpound, and the conductive

regi on i2%¥g@ﬁ%§ﬁ%ﬁgﬁﬁg§surface of the device by injecting accelerated

i ons t her@t®rotating hedewss s carried out by introducing a device,

suppl yi ngSiigectingjsecdndrignd i rst ions, rotating the device, injecting second
ions, a i i device. The ion injection nmethod provides the
expensesqggggﬁﬁﬂﬁﬁg@fo?a{§%§ transportation due to the weight reduction, the
mai nt enance of transparency, the fornmation of a uniform conductive region,
and the relieve of the use of expensive

12



materials. 2 0 AUG 2004 Description of reference nunerals of the draw ngs
2: loading part 4: LCD nodule carrier box 6: first prechanber 8: first |ow
vacuum punp 10, 32: gate valve 11: process chanber 12: outer chanber 14:
i nner chanber 15: through hole 16: high vacuum punp 20: gas supply source
22: ion gun 26: holder 28: power 30: second prechanber 34: second | ow
vacuum punp 11 2 0 AU 20L1 Fig. 3 S2: ) pading a device 20 AUG 200%

FIG.1

v




S4: formng cold plasma S6: supplying ions S8: inj
rotating the device S12: injecting second ions S

device 12 1/3 FIG1 2 0 AUG 2004 2/3 FIG2 | 15 114 -------- —ceo--- :

ecting first ions
14: discharging the

FIG 3 loading a device S2 formng cold plasma supplying ions

2/3

FIG.2

20 AUG 200%

FIG.3

loading a device

52

forming cold plasma

- S4

supplying ions

- S56

injecting first ions

rotating the device

- S510

injecting second ions

- S12

discharging the device

- 514
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injecting first ions | rotating the device injecting second ions P
charging the device S8 2 0 AUG 2004 S 10 S12 S 14 S4 S6 3/3 FIG 4a 2 0 AUG
2004 injecting ions FIG4b injecting ions r FIG 4c injecting ions

0
3/3 20 AUG 24

FIG.4a
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W injecting ions W
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FIG.4b

AR NS T TS
W injecting ions o o N

FIG.4c

W injecting ions




