-1 28 AUG 2006 DESCRI PTI ON MAGNETI C M GRATI ON AND
REVERSAL DI SPLAY PANEL AND MAGNETI C M GRATI ON AND
REVERSAL DI SPLAY METHOD TECHNI CAL FI ELD [ 0001] The
present invention relates to a nagnetic mgration and
reversal display panel and a nmagnetic mgration ang
reversal display nethod, and nore particularly 8 AUG 2006
relates to a nmagnetic migration and reversal display
panel and a magneti c DPE§CaEPaxocand reversal display
met hod wherein a display is formed using a nmagnet to
cause the mgration or mgration/reversal of mcro-
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display colors of micro—magneis that have formed a
display using a magnet are changed by re-reversing from
the same surface micro-magnets that have formed a display
using a magnet of the other magnetic pole, and the
display is erased by attracting the micro-magnets using a

magnet for erasing from the back surface.
BACKGROUND ART

[0002] Magnetic display systems using magnetic display
panels that can provide a display using magnetism have
been well known in the past, and the magnetic migration
display panel that displays by the migration of magnetic
particles as cited in Japanese Patent Publication No. 62-

_ 53359B and the magnetic reversal display panel that




type, is a display nethod that obtains a magnetic
display by: attracting magnetic particles (13) in a
magnetic panel to a back surface plate (11) side of a
magnetic mgration display panel by sliding a magnet
(4) for erasing over the full surface of the back 28 AUG 2005
surface plate (11) side prior to witing so that a
front surface plate (10) side is nmade a uniform
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this kind of display and erasing method, it was difficult
to erase only the desired part of the magnetic display
written on the magnetic migration display panel, and was
thus inconvenient and limited in use. Moreover, only a
monochrome magnetic display could be obtained because
monochrome (black) roughly spherically shaped particles
that are representative of magnetite particles were used.
[0004] Meanwhile, as indicated in FIG. 7, the
aforementioned magnetic reversal display panel, called
the reversal type, is a display means in which a magnetic

display is obtained by: using a magnet for erasing having



magnetic pole and causing the color of the opposite
magneti c pole of the mcro-nmagnet (2) to be displ ayed

based on the magnetic pol esthat the magnet (5) for

witing has used. When erasing this kind of magnetic

di splay, the erasing is done fromthe sane front 28 Aug 2008
surface plate (10) side, and therefore, the range of

use can be broadened because it is possible to erase
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oflgﬂgﬂﬁiéggimagnets (2) which are divided into the two
colors on the front and back. Moreover, it is necessary
to use a transparent liquid as the dispersion medium in
order to faithfully realize the color tones of the front
and back of the micro-magnets (2). Specifically, the
magnetic display can only obtain two-color display, i.e.,
the color tone of the uniform state prior to writing and
the color tone given by the magnet for writing, which are
the color tones of the front and back of the micro-

magnets (2).
DISCLOSURE OF THE INVENTION

[0005] Thus, an object of the present invention is to




Specifically, the present invention relates to: [0007]

1. A magnetic mgration and reversal display pane
‘conprising at |least a dispegsion liquid having a

yi el d val ue obtained by dispersing, in a dispersion28

medi um conprising a col orant, micro-nagnets having <% AUG 2006

magnetic poles that differ in color and that differ in
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{0008] 2. The magnetic migration and reversal
display panel according to 1, wherein the micro-magnets
comprise at least two or more kinds of magnetic material
including a first magnetic material comprising a high
coercive force material and a second magnetic material
comprising a low magnetic coercive force material.

{0009] 3. The magnetic migration and reversal
~display panel according to 1 or 2 above, wherein for the
two kinds of magnetic material within the micro-magnets,
the coercive force of the first magnetic material is 65.0
“kA/m or more and 600 kA/m or less, and the coercive force

of the second magnetic material is less than 65.0 ka/m.




nore and 600 KA/mor less. (0012] 7. the magnetic

m gration and reversal display panel according to any

of 1 to 6 above, wherein the residual magnetization

per unit mass of the micro-"magnets is 1 to 35

A-n2/ kg, and the saturation nmagnetization per uri § AUG 2006
mass of the mcro-nmagnets is 1 to 100 An2/kg. [0013]

8. The nagnetic m gration and reversal display pane
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[0013] 8. The magnetic migration and reversal display
panel according to any of 1 to 7 above, wherein the yield
value of the dispersion liquid is 0.15 to 7.5 N/m?.

[0014] 9. The magnetic migration and reversal
display panel according to any of 1 to 8 above, wherein a
colorant contained in the dispersion liquid has a desired
color tone.

{0015] 10. The magnetic migration and reversal
display panel according to any of 1 to 9 above, wherein a
-fluorescent coloring agent is contained in the dispersion
medium and/or micro-magnets.

{0016]  11. The magnetic migration and reversal .




magnetic pole of the m cro-nmagnets opposite to the

sel ected magnetic pole of the external magnetic field.

[0018] 13. A mmgnetic migragion and reversal display

met hod, wherein the nagnetic migration and reversal 28 AUG 2006
di splay panel according to any of 1 to 12 above is *

used, the nmethod conprising: formng witing by

causi ng an external nmagnet for witing to act on the
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tone of a specified surface, which is a surface of the
- magnetic pole of the micro-magnets opposite to the
selected magnetic pole of the external magnetic field.
t0018] 13. A magnetic migration and reversal display
method, wherein the magnetic migration and reversal
display panel according to any of 1 to 12 above is used,
‘the method comprising:

forming writing by causing an external magnet for
writing to act on the micro-magnets for causing migration
and/or reversal of the micro-magnets, and thereby causing
the color tone of the specified surface of the micro-
magnets to be displayed; and then

changing the color tone of the writing by reversing
- the micro-magnets forming the writing by causing a
magnetic field of the magnetic pole opposite to the
magnetic pele of the external magnet for writing to act

- from the same surface side within a range that other



di splay panel; and FIG 7 is a pattern diagram

indi cating the display nechanism of a conventiona

magneti c reversal type display panel. BEST MODE FOR
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_ FIG. 7 is a pattern diagram indicating the display
mechanism of a conventional magnetic reversal type

display panel.
BEST MODE FOR CARRYING OUT THE INVENTION

{0020] The magnetic migration and reversal display

panel of the present invention comprises at least a

 ,dispersi0n liquid (3) having a yield value obtained by
dispersing, in a dispersion medium comprising a colorant,

micro-magnets with differing color magnetic poles, and




cause the other mcro-magnets (2) that have not fornmed
witing to mgrate, and the color tone of the optiona

portion of the witing is ghanged w thout changing the

format of the witing [FIG 4(c)]. It goes w thout '
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reverse if the nmagnetic poles of the external nmagnetic

fi el ds when obtaining the second and third col or tones
suppoxt“membeﬁs-that-fetain-ﬂhézéfo%dﬁdﬂﬂﬂ&ne@rdlspersion

Vg A 0021 Wen g Ve 0 petrom oredly

pol y chr ome di’s a
olxtweues?albyc du ifse kmmmorfoldoerf J@msiﬁﬂdnf ul lspecamticalhiyng as

nal net| fields used when cau5|n
lnr%q%rag%édg% onFIGmagr’aﬁ o e Perd e MAgRgLs; 4 2) bg'?‘re
attoacred itog thiee bni&g:nehltﬂfac@h@l&&bef(llﬁt I gsaef ukhfg the

net S%Hfor wi.ting, etc. and the reversal nagnet

ma@é‘)%tuééa PLEPAPIcoltBF FOPEPISNTS 8hebhfi éélspyrsmn
liguder ( Borekh&uﬁhﬁ@Otﬂ@gﬁﬁb&o@ﬁhgh@ts”kQrab@e EBQored
nets st .be attracted against the
anﬁ;ﬁﬁgtgﬁggepﬁ ﬁ@nﬁ qBi G PuRRINRESakdUnREEf CPRESaled,
antletpbiedbreh@heal sebdt fecnRanak %QBHQrEuﬂ?QQ@rpRQte
ich, the dispersion_liquidis sealed g
(lﬁgr?F??ontﬁﬁaﬁgrsFlﬁ?lpﬁ tEcrktaiiped as heeﬂahﬁpémof

dlBEEa?HQBeth@ cBigkatbps 8edehevanspbrdish! A¥apanel rek.
resent ,.invention. In particular, 1f going

4(géérns?h§r%§P?8@|6ﬁ1°rtﬁéﬁeja§tobﬁaiﬂaﬁnhﬁtm@klﬂg
: m1&§§Lﬁ£§ﬁ§€s|?2?dﬂﬁdtheCQE§§8H§H£k¥ e &9g€§£§16Mei¥ﬂu1d

strong external magnet is  selected when
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color tone is obtained by causing an optional portion of
the micro-magnets (2) forming the writing to reverse by
causing the magnetic field of the opposite magnetic
polarity based on the reversal magnet {6) to act on the

-aforementioned wrltlng in which the color tone of the
spe01f1ed surface is displayed in a range that does not
cause the other micro-magnets (2) that have not formed
writing to migrate, and the color tone of the optional
portion of the writing is changed without changing the
format of the writing [FIG. 4(c)]. It goes without
saying that this writing color can be displayed in
reverse if the magnetic poles of the external magnetic

fields when obtaining the second and third color tones



‘tone when the sane poles are facing (FIGs.4 and 5).

[ 0022] Moreover, in the present invention, the color
tone of an optional porti of the witing can be
changed without changi ng the shape of the witing by

reversing an optional portion of the mcro- nagn%£€
(2) formng the -10 2 B AUG 2006 witing by appl A&G 2006

the action of a magnetic field of the opposite
ardB@RRIdsedpol arity based on reversal magnet (6) to the
ting displayed in that causes the disp Iaz t he
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t he dIS surf ide to the pack.surface side can
thed T8y T%‘%/n %ﬁelfeﬂﬁt?’b?e &9 may be used
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becduesd atid\Gnicro-magnets (2) have different front and

- back magnetic poles of differing colors. Regarding the
action of the micro-magnets (2) at the time of this |
display, the micro-magnets (2) migrate as is and manifest
Adisplay color on the surface when related to the magnet
{5) for writing by differing poles facing the panel
display surface; and the micro-magnets (2) migrate while
reversing and manifest the display of the opposite color
tone when the same poles are'facing(FKEStiandﬁ)_ )
[0022} Moreover, in the present iﬁveﬁfion, the color
tone of an optional portion of the writing can be changed
- without changing the shape of the writing'by reversing'an

‘optional portion of the micro-magnets (2) forming the




the display surface side poses no particular problem
[0025] In brief, the magnetic materials that configure

-11 2 8 AUG 2006 nmmgnets,_g§c. are generally

classified into hard magnetic materials, sem -hard

magnetic materials and soft nagnetic materials 28 AUG 2006

dependi ng on the strength of the coercive force

thereof. The coercive force of magnetic materials is
waEsTng bed dpphaivey actbr cark i@ngef fa amdhile kdnd & f the

1000. kA m ng these,, sqft gnetic materials
oD 5 RIS Rl Tt o ity Sraisnet (6)
teogieiwel fiargeliofplfredll AURAr dBSSss ailth aliespised dm

har d_ di sk netjc recarding heads and the nagnetic
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AtVeaniwhid iene haird omRBREtC ﬂ@ie@:_rsiea'a%ld MRt & he color of
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bet ween the hard and the soft magnetic materials,

CXHGIEF SR HardSadhett Ot dheamdcnempadaets (2) of
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- vicinity of 10 to 100 KA/m and are used in magnetic
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are generally used as the nagneps_?hat prOV|8é the
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hard magnetic materials having Targe “coercive force
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{0024] As long as the magnetic force to attract the
micro-magnets (2) from the display surface side to the
back surface side can be provided, any magnet (4) for
erasing may be used in the panel of the present invention,
and the magnetic polarity is not particularly limited.
This is because, when viewed from the display side, the
micro-magnets ({2) attracted to the back surface side are
hidden by the components of the dispersion liquid other
than the micro-magnets (2), and which surface is facing
the display surface side poses no particular problem.

(0025} In brief, the magnetic materials that configure



-12 2 8 AUG 2006 in a mgration type nagnetic panel.

This is because the elenents that inplenent the

display are tiny magnets and;_it is necessary to nake

the selection in a range that does not break downztahgUG 2008
magneti c poles of the mcro- magnets. Further, the

reason that the surface magnetic fl ux denS|ty of the
magnet for erasing is |ower than that of the nagnet
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ri,al h concentrated magneti.c .fl ux [ .

e rch %d v?hetéﬂn “\?\I/rl tdlerﬁnga(-‘“]é1 ﬁ:cle |“?dncl & igde f‘)&&r Tefgetic

martegrietl sf orepemidtingg oro thel isahlgngrovifdehe magietive force

I th t ti or mcro nets
eS| The PRI EE in SRR BAt s Tegs iget

desicasibeg tev enrawdw lan @ rata donenddTE riosn mQthone (kﬁ?&altbl X o@ 0
prlorbg¥ for, a desirabl e nmagnet for erasing,

e NP SREak SOfdgReanE eP§§Fﬁda%§y18€lG§€& in
su@@&emcb@ ahb@ngtha cRgRelEl§ tmahd toererasi rerbe agt

co tlvely wide range and in order to further
0. Bﬁogéépng FEEr 0 Ry AEEs use pédi fipgdl Fjski paapeRac

re@@&&@ﬁ@théad@faﬁﬁotﬁ@tmﬁgnbﬂic Foeke- BROBBLSr Wbvides
pportant in the design of the nmagnetic
SusﬁaﬁﬁcF§PP§€P6§86F -t hBeaPwPdlRaghatd maonetis @ﬁterhéls

inBBEAeE §uBBARAGEET halliag QBr?Bec§€EE§9§ ﬁBQE@thEt%|
density, etc. of the magnet for witing and not of the

1aﬁﬁ§n@¥°ﬁS?téPEsPﬁgthFOGQEPeF@?ehYﬁﬁ@r§aﬁ$a@@rﬁﬁgnéndc
arE'H§e§98§|Ebeéa@§§ﬁdpe9ﬁahgﬁtaﬁgéggggt'ogﬁgsggﬂegg'c

materi al s respect lve correspo to the coercive
- betyeen Bhethérﬁoﬁn@mphg sfagneagpeacenpbbsials, called
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nagmelts 13h28 Py RdO6the hex prgmnet Iflangne\tut ifigeld About
_maé%kﬁfbfﬁkéﬁ¥é§ panels, and among the magnetic materials
above, the so-called hard magnetic materials having large
coercive force are used. Regarding the surface magnetic
flux density, substances having a magnetic force of about
40 to 350 mT are used; in the migration type magnetic
panels, materials having about 40 to 70 mT are used as
the magnet for erasing and materials having a magnetic
force of about 100 to 350 mT are used as the writing
magnet. Moreover, in the reversal type magnetic panels,
materials having about 60 to 90 wT are used as the magnet
for erasing and materials having a magnetic force of
about 80 to 110 mT are used as the writing magnet. Here,
it is clear that a relatively weak magnet is used in an

reversal type magnetic panel compared to the magnet used




Cbnsequently, when using the mgration and reversa
type nmagnetic panel of the present invention, the

elenents that inplenent the, display are
m cro-magnets, which is the sane as in a conventi onal

reversal type magnetic panel, and therefore 28 AUG 2006

conparatively weak nagnets of about 80 to 110 nT are

sel ected as the nmagnet used for witing because it is
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th?\ﬂ??ﬂﬁ %; ?Eﬁ&ﬁ%ﬁﬁiq surface magnetic flux

density, etc. of the magnet for writing and not of the

magnet for erasing.
[0027] Here, the surface magnetic flux densities based

on the aforementioned magnetic materials respectively

correspond to the coercive force of the following
magnetic materials. Specifically, this may also be
called the endurance strength of the micro-magnets. The

aforementioned surface magnetic flux density is generally

equivalent to a coercive force of about 32 to 278 kA/m;

in a migration type magnetic panel, the magnet for
erasing is about 32 to 56 kA/m and the magnet for writing
is about 80 to 278 kA/m; and in a reversal type magnetic

panel, the magnet for erasing is about 48 to 72 kA/m and



the other color by selecting the magnetic pole of the
magnet for reversing. [0030] The present invention was
made based on the finding.that two colors can be
selectively used for witten as descri bed above, agg
that a portion of the witing in the color selecteé? AUG 2006
fromthese two colors can be reversed to the other
color, and this is achieved by conbining
the dremeigders Wradiing 6md abonftadds tof stwdidal.or s
in r cti:v larities, an
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_mathe magnetic poles of the mcro-nmagnets are not
Bi5ke&n down. However, when conducting both actions of

[oo2grati oneansh {BYLroRé Ed1AE 0B aE RANRAgAStd Nuld® in
invention, there_ is the risk of %reaklng down

resent . h .
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maei ntai ni ng reversal display performnce and a WeaK
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if apRE Boro-magqrets are 6o ITected ‘on ¢ He ‘back s 8
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surface side to the front surface side, the N pole
surface comes to the panel front surface, displaying the
color of the N pole surface. When sweeping this surféce
with the N pole of another magnet with a weak magnetic
force, only the micro-magnets that had migrated to the
front surface side are reversed, the S pole surface of
the micro-magnets appear, and the display color can be
changed while keeping the shape of display unchanged.
Next, 1f a comparatively strong magnet for erasing is run
across from the back surface side, the micro-magnets
migrate to the back surface side and the display is
erased.

[0029] ‘Specifically, in the present invention, it is



provi ded is weak when conducting mgration display and

erasi ng, and the physical properties of the dispersion

l'iquid nust be closely contyplled. As a result,

problenms arise with process control, wth

restrictions placed on the use environnent, with 28 Aug 2006

causing mgration itself. Specifically, difficulties

with mgration/reversal display arise dependi ng on
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comparatively weak magnet as described above in order
‘that no micro-magnets other than those of the part to be
reversed migrate and in order that the magnetic poles of
the micro-magnets are not broken down. However, when
conducting both actions of migration and reversal in the
same panel as in the present invention, there is the risk
of breaking down the magnetic poles of the micro-magnets
if priority is given to conducting satisfactory migration
display and selecting strong external magnets, and in
this case, a satisfactory reversal display appears to be
difficult. On the other side, if priority is given to
maintaining reversal display performance and a weak

external magnet is selected then the disadvantage appears



m gration characteristics and contributing to reversal
characteristics. [0034] Moreover, the m cro-mgnets
conprise two or nore kinds of magnetic materials
including at least a first nmagnetic materi al
conprising a high coercive force material and a 28 AUG 2006

second magnetic material conprising a |low coercive
force material. The present invention can have a
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[ htly.smaller coercive force,
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specified scmmngmﬂn@seh@t swbt ] qugachble MBS Ebi-GhSe@Nthe
netic nate and these are magnetic

sem zhard ials
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- [0032] Being able to control the migration and
reversal positions of the micro-magnets as previously
described is important. Specifically, materials with
easily controllable magnetic properties are preferable.
In the past, it was sufficient to consider only the
reversal performance of the micro-magnets used in the
reversal type magnetic display panel, and therefore, the
materials used were from a single group of magnetic
materials or were materials with extremely similar
magnetic properties with the only difference being the
degree of manufacturing tolerance based on processing
precision, and a satisfactory balance was not provided

between the magnetic characteristics for contributing to



contribute to manifesting good m gration performance.
For exanple, magnetite, naghem te, cobalt-deposited
magnetite, and cobal t-depasjg.ed maghem te, manganese
zinc ferrite, nickel zinc ferrite, lead ferrite,

rare. earth ferrite, and chrone di oxi de may be ci 28dAUG 2006
[0037] In the present invention, the m cro-mgnets can
- have a clearly broader range of the magnetic

migiaictrerdanst itde afadred ind ertermmgratiss tang gaytr obt ai n

cﬁ“ﬁ%r. - mgration and reversal characteristics by

“ na |%%Hﬁgﬂig%bégﬁnggﬂ‘nateriaIs with differing
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magersraial wingnetioc ol elbtte alnerektiog %ahigsl bgd M8 i ve
fog%%ng nlﬁ hi%h C ercive,gprce materials, the
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magnettine chiegaetieeibicebd thef aB exterpak BARINEL UG a8
foace.wri%bng en, and aggregate in a Elle rat her than

FFRi R 05 PASPArBRPBPTEn £he-pafBf FpPofibtadpf mésro-
maghdes ARag fheswht, bbBR PHeBLeR® apheeibhal,pacal ! el

.arrgés covering the panel front surface can”not be
MIgERTE0BdCHAGAFhar LghbsS ard ppaBuikuthngr Bot heverand

chapabter9spRgpets in relation to the display surface,
thus it is difficult to -18 2 8 AUG 2006 obtain
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mate£i ot Begnet Ss ' Sasi } X4 atio.of th
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Che R s TS, olnellyi, S RETE RIS IR dar drndinderals
andf dioge ofleegrive force materials as described above.
[0035] Here, high coercive force materials indicate
magnetic materials having a comparatively high coercive
force and mainly comprising hard magnetic materials and
also including some semi-hard magnetic materials, and
these are magnetic materials that are difficult to
magnetize using an external magnetic field. When forming
a reversal display of micro-magnets, the high cocercive
force materials contribute to manifesting good reversal

- performance. For example, hexagonal crystal
magnetoplumbite-~type ferrites such as barium ferrite,
strontium ferrite, etc.; rare earth cobalts such as

samarium cobalt, cerium cobalt,'yttrium cobalt,



appl ying the action of the external nagnetic field
becones nore than is necessary, and reverses m cro-
magnets of parts where no_agtion is desired. Al though
there are counterneasures such as raising the yield

value and viscosity of the dispersion liquid in 2 gﬁ o006
to avoid this, there is the di sadvantage of wors G

m cro-magnet response arising fromthe del eterious
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with bi nder, etc. [0040] If using only |ow coercive
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characteristics.

[0038] Although the display performance, such as the
migration and reversal characteristics when allowing the
action of the external magnetic field, are often
satisfied when using only high coercive force materials,
the micro-magnets are.affected by their magnetic force
and the magnetic field from an external magnet such as a
writing pen, and aggregate in a pile rather than lining
up in parallel on the panel front surface side. As a
fesult, the problems arise that parallel arrays covering
the panel front surface can not be achieved and that gaps
are produced where there are no micro-magnets in relation

to the display surface, and thus it is difficult to




there is little risk of a bad influence on the

performance of the mgration and reversal

characteristics and no prqg;l ens are caused. This kind

of magnetic material includes nagnetic netal oxides

such as black magnetite, colcothar colored or redd &HUG 2006

maghem te., . gr een chronme oxide, yellow lithium
ferrite, etc.; and these may be conpounded for the
obmaamoialafdaebaﬁyngnﬂheonmka%Q-Wagﬁ%&% iE0@4e] A% remely

scr the two kinds of nmmgnetic
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increases in yield value and viscosity based on changes
over time and of a broadening of the range of physical
property changes dependent on the ambient temperature.
Farther, if making the external magnetic field stronger
in order to avoid this, another problem arises in that
writing and re-reversal displays of only the desired part
become more difficult, posing the risk of engendering
.cumulative problems.

[0039] Further, it is also possible to use mixed
multiple types of magnetic materials, specifically high
coercive force material and low coercive force material,
as a granulated magnetic material. Such examples include

the magnetic materials obtained by mixing multiple typés




t hensel ves tend to becone |arge, leading to
~aggregation of the mcro-magnets; and if too little

is mxed, challenging aspects for nmanufacturing and

desi gn appear because t he iame kind of problenms with

reversal characteristics are prone to occur as §Q§n 2006
the coercive force of the first magnetic materi &l AliG

| ess than the above range. [0045] Moreover, if the
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exceedi ng 't he abov range e Surf ace magne °¢ f1 ux
m&ﬂﬂﬂﬁnqxgﬂruuﬂiaﬂ @m@-ﬁ@@meaggﬂheﬂﬂekmag themomeshtao
e 3. when using high coercive force materials
a one, aggregatlon of the mcro-magnets tends to
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Seriaterraliosr SEhESSe BﬁdcﬁﬁﬁﬁéyﬁcfﬁﬁFgrP ItB@pQFF§Ofrom

maghetsaﬁodebrehkoﬂednrahgemagdetﬁbcpbuegsofnthe micro—

ma niang bot h tg ration performance and the
ﬁeveﬁéaﬁlﬁ PEof riific&® PhelnPEPBLlRBghRt Ehar BepreRal

prbpesttes. [0047] Here, the boundary between the
[Oﬁag C|ve forces of the first magnetic material and

secohd*faght Fe Phedentl ipBenEEeD qimEEHiaky With

difBa¥ing) mbeaause &hgra&{aégﬁgewsp@f@tc@lﬁpa\ﬁm&@dtPsr the
best behavi oral bal ance is obtained between t

nigEGerearetiar Bt ef P seVRR %ﬁﬁt?ﬁeefﬁ?@¥a%$o%Chleved if

thehpight es&stics fO6Frcdi pRtayi PEETREVBNS CdSrcive Hforce
erinmentally obtained,, and in sonme case a high
twﬂngﬁeff‘%e FURES HR@he?t WM bogurPaEeiviagher¢e matxrial.
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external rmagnetic field, that is, as t

magReihghateehekal may Lh%oﬁuhtamrcscanpqwtedmﬁemm as
thdedels psecescydbed: ab f}lf@g}%éco erial with a
ensity of about 1

surface mgnetic fl ux mlris
PeRbimanhtof dhe mﬁﬂﬁﬁﬁ1QﬂrﬁH¢HEQﬂemﬁ&}1Qhaﬂﬁﬂtﬂﬂmstlcs

and q{&epﬁ'fblagmé(%f@ cdipngyer .mhac CLF H(rjg,a%q} netic f ggc(e)

decreases 1 n inverse proporti on ance
mateyiny sawlowlesmiadretic metal oxxdes such ag black

magnetite, colcothar colored or reddish ‘Hﬂ%hmnﬂe,‘

green chrome oxide, yellow lithium ferrite, etc.; and
these may be compounded for the purpose of coloring the
micro-magnets.

[0042] As previously described, the two kinds of
magnetic material in the micro-magnets are more effective
if the coercive force of the first magnetic material is
65.0 kA/m (817 Oe) or more and 600 kA/m (7560 Oe) or less,
preferably, 65.0 kA/m (817 Oe) or more and 350 kA/m (4402
Oe) or less; and the coercive force of the second
magnetic material is less than 65.0 kA/m (817 Oe)

[0043] If the first magnetic material has a coercive

force of less than this range, the reversal



cited as a satisfactory threshold point depending on

the effects of the surface panel, dispersion |iquid,
surface coating on the mcge=nagnets, and bi nder
conponents, etc. A sem-hard magnetic material of 0.5

kA/m (6.3 Oe) or nore and | ess than 65.0 kA/m (81728 AUG 2006
Ce) is preferable as the second magnetic material. A

soft magnetic material is theoretically a material of
< o L DOL1GEV o orhe esbcrdnmagndéaug r&Almdyirle and
A& S qﬁgﬂ§ terial exhibitin
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| ess g fera ¥ nor e an ’3 10
begapaf( 5bs0vaYNE lFe§§araﬁ§eﬁéﬁél§ﬁeﬁéndbm depenkAbm

slﬁ%ﬁ@ 8QSquBaH@éelﬁnghéomﬁﬁﬁgh(%QQQESL Oﬁglﬁﬁgo%éflng
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challenging aspects for manufacturing and design appear
because the same kind of problems with reversal
characteristics are prone to occur as when the coercive
force of the first magnetic materials is less than the
above range. |

- [0045]}] Moreover, if the second magnetic material has a
coercive force exceeding the above fange, the surface
magnetic flux density of the micro-magnets themselves
becomes too large as when using high coercive force
materials alone, aggregation of the micro-magnets tends
to occur, and if the mixing amount of the magnetic
material is reduced in order to satisfy the reversal

performance, the migration characteristics tend to become



there is a tendency for the display to be ill-defined
or inpossible to make. If strong nagnets are used
when = sel ecting the external; nagnets, the magnetic
pol es of the mcro-nagnets are prone to break down.

[0050] If to the contrary the above range is excee
the surface magnetic flux density of the nicro-nag%gfguezms

t hensel ves becones too large as a result, aggregation

ineff fikdeatmagnat seeeqtr.s. Further, the m cro-magnets
0@% hypgrsensitivi to.the effects of the externa
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matadshlgothehe28edo8d g6 RLEREAE deseiiled onm the
above. [0051] Moreover, mcro-magnets preferably
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[009992] ResidualnhaaghetizayiQ &@Qﬁf£9&t8§e9§§9é'¥%£8es
reversal characteristics of the mcro-magnets, "and i'S
ofnkkesEargtiRagrabiciBRteRéaki and- hhgneesond whgngeic
ghresii @ r api a sshbles] Lon t he
maexternalgﬁa§§%t$g ?%g?dﬁAF@ fg??i%%?s%§%?5%$ F&% above
thremiyeld t pRint cro-waipkt she endshobehavievet skalandei Ls

obEXERES Nkl 0°ce Pl L TRONELE LR 182 ene
MG P Th UT T arel it Ys tbos t fier nd £y pl apgnet £ obgaat é 0bs
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Torpgreadroadl Wit ta aptethdy tdgnexierfinlx d@ghety Cof
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oeddBRdl YN ot gl U Togely gt enl o
desamdbegl @ctvee. 16\ emyrpt iy maSainizat o Hregnaidgatd on:
mag5nettolc4%l'?‘1r>r{2/cf(e%s(i§:y of about 110 mT is equivalent to a
magnetic material with a coercive force of 87 ka/m.
However, because the magnetic force decreases in inverse
proportion to the distance, 65.0 kA/m (817 Oe) may be
cited as a satisfactory threshold point depending on the
effects_of the surface panel, dispersion liquid, surface
coating on the micro-magnets, and binder components, etc.
A semi-hard magnetic material of 0.5 kA/m (6.3 0Oe) or
more and less than 65.0 kA/m (817 Oe) is preferable as
the second magnetic material. A soft magnetic material
is theoretically a material of about 0.001 kA/m or less
including 0 kA/m (0 Oe), and can be used as the magnetic
material exhibiting effective magnetic characteristics in
the present invention. Nevertheless, there is the
problem that semi-hard magnetic materials and soft

magnetic materials that have a very low coercive force



to 40 emu/g) [0055] As long as the S pole and the N

pol e surfaces of the micro-magnets used in the

present invention are tinged with different colors,

the shape is not particularly Iimted. However, taking

into account the display formation characteristicg8 AUG 2006
when witing with the so-called magnetic pen and the
sharpness of the display -24 2 8 AUG 2006 forned, the
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pole surfaces of the micro-magnets do not make uniform
parallel arrays on the panel display surface side, and
there is a tendency for the display to be ill-defined or
impossible to make. If strong magnets are used when
selecting the external magnets, the magnetic poles of the
micro-magnets are prone to break down.

[0050] If to the contrary the above range is exceeded,
the surface magnetic flux density of the micro-magnets
themselves becomes too large as a result, aggregation of
micro-magnets occurs. Further, the micro-magnets are
hypersensitive to the effects. of the external magnetic

field, further aggregation occurs, thereby causing the -




value is for the mcro-magnets to be properly

di spersed in the dispersion liquid, and is necessary

to prevent sedinentation._-Specifically, the

di spersion liquid preferably has a yield val ue of

about 0.15 to 7.5 Nne, -25 2 8 A U G 2006 and norz8 Aug 2006
preferably has a yield value of 0.3 to 5.0 N n2.
Conventional nethods may be suitably used to obtain

prdidsens plassirddledvalbierss. and the dispersion |iquid may
Jﬁ$1 obt ai ned by suitably m xing a di spersion nedium a
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magnetic field. If falling short of the above range, the
micro-magnets tend not to reverse, and if exceeding the
range, the micro-magnets tend to aggregate.
[0054} More preferably, the magnetic characteristics
are as below.

a’) Residual magnetization: 3 to 16 Am?’/kg (3 to
16 emu/qg)

b’) Saturation magnetization: 5 to 40 Am*/kg (5
to 40 emu/qg)
[0055] As long as the S pole and the N pole surfaces
of the micro-magnets used in the present invention are
tinged with different colors, the shape is not
particularly limited. However, taking into account the
display formation characteristics when writing with the

so-called magnetic pen and the sharpness of the display




-+ 2 8 AUG 2006 Procedure 1 [0060] The resin conposition
was dissolved in MEKin the mxing ratio in Table 1,
-and two kinds of magnetic _sgmterial having different
magneti c characteristics were added and then 28 AUG 2006
di spersed using an attritor mll for one hour. !
- Procedure 2 [0061] The pignment dispersion substance,
whi ch was prepared by dispersing blue pignment in MEK
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The thickness of this white ink |layer was 8.0
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[095513: The dispersion liquid in which the micro-
magnets are dispersed is preferably contains a colorant,
is colored, and has a specified yield value. The reason
- for being colored is in order to erase the display when
the micro-magnets migrate to the back surface side as
described above, that is, in order to hide the color of
the micro-magnets that have separated from the front
surface side and have migrated to the back surface side,
and to reliably conduct migration display and erasing.
Further, at this time, it is also possible to hide the
color of the micro-magnets by complete concealment, and
the display color of the micro-magnets can also be
substantially erased by using a color tone of a
complementary color. Various types of pigments and dyes,
etc. can be suitably selected as the colorant. The yield
value is for the micro-magnets to be properly dispersed
in the dispersion liquid, and is necessary to prevent
sedimentation. Specifically, the dispersion liguid
-preferably has a yield value of about 0.15 to.7.5 N/m?,



(pi nk pignment MEK di spersion elenment: solid parts
30.0% Resin: 25.0 mass parts (epoxy resin MEK
solvent solution: solid patfs 60.0% [0065] The 3

| ayers obtained by coating in this way forned a 28 AUG 2006
coated sheet with a conbined thickness of 41.5 m a
coating mass of 76.9 g/nR. [0066] Subsequently, after

| ayer was nagnetized on the base filmto
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{EXAMPLES]

Example 1

[0059] A blue magnetic sheet was obtained by using the
following procedures to coat and dry a magnetic ink,
~which was prepared by dispersing and dissolving each
composition listed in Table 1 in methyl ethyl ketone
(called “MEK“ hereinafter), on a polyethylene
terephthalate (called “PET” hereinafter) film with a
thickness of 25.0 pm. The thickness of the blue magnetic
ink layer at this time was 25.5 pm, and the coated mass

was 51.3 g/m?.




proj ection mnth a height of 0.5 nmmand a dianeter of 6

mm projecting fromone side of the surface of this

disk (B) Acrylic resin cylindrical case nain body with

a bottom which had an int®etnal dianmeter of 6.0 mm

an external shape of 7.0 mMmw th a hole 2.5 mmin28 Aug 2008
depth, and a height of 4.0 nm[0068] Meanwhile, a

t hi ckener paste was prepared, in which a thickener

prMRAgdded to isoparaffin having a. viscosity of 3.2
mPaS at 200 C as a di spersion nmedium heat ed,
[9f1600| vedhgndeshan copplsd t iNaxwast Hésshilykdnen MBHste,
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Prgg ﬁh@%t 1.4 mass parts (titaniun1oxide) Antistatic
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olutiqgn_at, a ortron of 10.7 mass parts of .
w8 Haghet SCE6°88 3 ThHSs paPRgnsFid: dpkr BrgRenting a
blsel abion; whheobesmhéant Bsliudepanes 6bimagds)yand a

pl astic dispersion liquid having each yield values

listed in Table 1 was obtained with m cro- magnets
Proaoe8iaral § di spersed in the dispersion |iquid. -29 2 8

2006 0070 To ne sure the yield val ue,
w@?&)kﬂ e’-F‘b-‘£ &k K2 othk YRRt Ra b des iy TR od

anyddfo&yp ¥eidkth&obluelhlghehBs 4868L1 Bedbfibed above
ventional manner, and the neasurenents were taken

wa%ngB%H?% d- t he angle of torsion of the rotor when
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layer was laminated on the blue magnetic layer.

The thickness of this white ink layer was 8.0 um,
‘and the coating mass was 16.0 g/m?.

White pigment dispersion element: 60.0 mass parts
(titanium oxide pigment MEK dispersion element: solid
parts 66.0%)

Resin: 31.8 mass parts (epoxy resin MEK solution:
solid parts 60.0%)

- Solvent: 8.2 mass parts (MEK)
[0064] Next, a pink ink of the composition below was
coated and dried on the white ink layer of the sheet
following the procedure described above, and a pink ink
layer was laminated on the white layer.

The thickness of the pink ink layer was 8.0 um, and




into the cells of a honey conmb nulti-cell structure of
vinyl chloride resin which had cells, each having a
regul ar hexagonal shape having a cell size of 3.5 mMm

and a height of 1.0 nm and was affixed to one eig
of a vinyl chloride resin filmO0.25 nmthick usin SiWG 2006

adhesive. Afterwards, the open surface of the
multi-cell structure was covered with a 0.08 nmmthick

thy SRatdiidomage rasi 19 - 6 id/m usi ng an adhesive. Thus, a
di spligy R3RGlenW HHS#&?S:L% S%ﬁ QR T o G sr@eﬁal ed | %4
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e 2 CP% lﬁgtgags(ﬁi b a@ZT {0073] M cro-magnets were
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mthick PET filmtreated with
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aftentlediog fh@eﬁj;u;ﬁihwmﬂﬁ@@fuﬁlﬁﬂﬁsété@ﬁtéﬁyﬁﬂl and the
ink layers were not applied
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Method of measuring magnetic characteristics

[0067] Measurements of the coercive force, residual
magnetization and saturation magnetization of the micro-
magnets in the present invention were conducted by a
vibration sample magnetometer (Model VSM-P7-15
manufactured by Toei Kogyo Co., Ltd.), and the method was
as follows. Specifically, the micro-magnets were tightly
packed in a measurement case comprising the following 1id
(A) and main body (B), and when applying a magnetometer
magnetic field of 684.4 kA/m to this measurement case,
"the hysteresis curve was recorded on an X-Y recorder.

The coercive force, residual magnetization and saturation
magnetization were derived from this hysteresis curve.
For the residual magnetization and the saturation

magnetization, the residual magnetization and the
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projeztion w1th a helght of 0. 5 mm and a diameter of 6 mm
projecting from one side of the surface of this disk

(B) Acrylic resin cylindrical case main body with a
bottom, which had an internal diameter of 6.0 mm, an
 external shape of 7.0 mm with a hole 2.5 mm in depth, and
a height of 4.0 mm
[0068} Meanwhile, a thickener paste was prepared, in
which a thickener was added to isoparaffin having a.
viscosity of 3.2 mPa'S at 20° C as a dispersion medium,
-heated, dissolved and then cooled. Next, the thickener
paste, a colorant, and an antistatic agent were added to
isoparaffin and agitated, and a plastic dispersion
solution with the following mixing ratioc was obtained.

Thickener: 1.3 mass parts {[ethylene bis-12-
hydroxystearate amide (trade name: ITOHWAX J-530
-manufactured by Ito 0il Chemicals Co., Ltd.)]

- Colorant: 1.4 mass parts (titanium oxide)
" Antistatic agent: 0.1 mass parts

Dispersion medium: Remainder (trade name: ISOPAR M
'manufactured by Esso Chemical Co., Ltd.)
[0069}] Next, the aforementioned flake-shaped micro-
magnets tinged with the two colors of blue/pink were
mixed with the plastic dispersion solution at a
proportion of 10.7 mass parts of micro-magnets to 89.3
- mass parts of dispersion solution; the resultant mixture
‘was stirred, and a plastic dispersion liquid having each
yield values listed in Table 1 was obtained with micro-

- magnets uniformly dispersed‘in'the dispersion liquid.
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included with the aforementioned model BL viscosity meter
was used.

[0071] Subsequently, this dispersion liquid was filled
into the cells of a honey comb multi-cell structure of
vinyl chloride resin which had cells, each having a
regular hexagonal shape having a cell size of 3.5 mm and
a height of 1.0 mm, and was affixed to one side of a
vinyl chloride resin film 0.25 mm thick using an adhesive.
Afterwards, the open surface of the multi—cell structure
was covered with a 0.08 mm thick vinyl chloride resin
film using an adhesive. Thus, a display panel with the

dispersion liquid sealed in the cells was obtained.

Examples 3, 11 to 12, 15, 24 (blue/pink color)

- [0072] Micro-magnets were produced in the same manner
as in Example 1 except.that the components in the first
magnetic layer described in Tables 1 to 4 were used.
Moreover, after making each dispersion liguid in the same
manner as in Example 1 except for suitably mixing the
thickener as in Tables 1 to 4, panels were prepared and

evaluated.

EXamples 2, 4 to 10, 13 to 14, 16 to 23, 25 to 33;
Comparative Examples 1 to 8 (gold/black)

{0073] Micro-magnets were produced in the ‘same way as
in Example 1 except that taking the first magnetic layers

described in Table 1, a 3.0 um combination of a yellow-
- colored layer and an aluminum vapor deposition layer were
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as in Tables 1 to 5, panels were prepared and evaluated.
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CoAUG 2006 Cobalt-deposited maghemite
Co-Fe30,: Cobalt-deposited magnetite
{0074] Preparations for writing were made by

attracting micro-magnets (2) to the back surface side
using a magnet (4) for erasing froﬁ the back surface of
the panel (1) as indicated in FIG. 1. At this time, the
dispersion liquid components, excluding the micro-magnets,
were colored and the micro-magnets (2) were hidden, and

. therefore a uniform dispersion medium color tone was
obtained on a display (7) (first color tone).

[0075] Next, as indicated in FIG. 2, the S pole of a
comparatively strong magnet (5) for writing was moved
from the panel{l) front surface across the display
surface on the part where writing was desired. While the
micro-magnets (2} migrated from the back surface side to
the display surface side (some of them were reversed),
the N pole surface of the micro-magnets (2} lined up on
the display surface side of the panel, and writing (8)
with the color tone of the N pole surface was obtained
(second color tone).

[0076] Further, as indicated in FIG. 3, when sweeping
this surface with the N pole of the other magnet (6) for
reversal having weak magnetic force, only the micro-
magnets (2-A) that had migrated to the display surface
side were reversed without attracting the micro-magnets
(2-B} that had not migrated to the display surface side,
the writing (9) based on the S pole surface configured by

the related micro-magnets (2-A) that had migrated then



(Note) BaO 6Fe2(B: Bariumferrite SrO 6Fe203: _
Strontiumferrite Ni,zZnl xFe204 (O<xsl): Nickel zinc

ferrite Fe304: Nhgnetite_{fp:y-FeZOS: _
Cobal t - deposi ted magheni te ™ Co- Fe304: Cobal t-deposited

magnetite [0074] Preparations for witing were nmaQ@e Ayg 2006
by attracting mcro-nmagnets (2) to the back surface
side wusing a nagnet (4) for erasing fromthe back

appadmet, ohndt hepatBipldy asibpdiceried hd EhGngla Alhile
this time, the dispersion |iquid conponents,

MU R t FEeni ELEPhaYnetRape neiRChanerdd Grindie color

tdnier.o- magnets (2) were hidden, and therefore a
nj_form di,spersi on_medi um col or tone was obtained on
[07dilspl af {P®}LYri F8€ eomMBATAGARRLY] GOTSRINBRUNCES (4)
fdmM@drCatied hﬁst@En%eth%pﬁ‘%ﬂ%ebggkasu%%g?%r%HH%el%nd
strong magnet (5) for witing was nove romtnée
thes JdSPLRYE Wost esaspdcbyaspbisdt bed H@ph:laymaﬁueﬂ:acezon
i r It S in i
T s oy Brerar oo Ehr=hack ot Fa88)si de
(00381t he #hepruglvatiane @fd@hesmagnetichmngmatéontand
e e e: Syt of t m.cro- ne
re?§¥§ﬁﬁng%sgéggnpﬁ?EgEdﬁggﬁé§€§gr?gcgﬁgigéagpfg el
copgpAERrLidAadewppPlag @8 shibwh fheTebles 1ohe 5§ thogg]
ol a ' second col or tone). (
Eur?Eé#%iags?%gé%g$égm$§g?$%i 3, when sweeping this
[08%P1 ace BwalrahiomN patte Dfendhevatderl magheta¥ fn f or

' k tic force,.only the mcro-
o S Phnt CRal My SRt T Dk HEE IS pl SgUBEw e hben
chardeterietievpr std wrihouuatitactang 4 heoverail

' ropgnets  (2-B) that had not migrated to the
ev%}é% %ﬁﬁéurface side, the witing (9) based on the S

1090 suriiace: cafiguriad 1y atthegieln) athd il Q-dBONELS s
to (ZiEndde tsw%%%fi%ﬁ‘%i@ﬁ&?g %;%Aﬁfégggw%i le
appeared, a .

(sumf ateimd qxgpit e i vp| ByhsShapes Unghanges (i nghael or
su%%‘ceg 'o% th17e7]ma':c_:}nneatlil ’mfg@eatci%qlp aarna& Irve%eyrssaflr odnigs prrlaagynet
panel, a display was made on the display surface using a
magnetic pen, and that display was visually evaluated.
[0081] The magnetic pen for writing was suitably
selected from four kinds of pens having a surface
magnetic flux demsity of 65, 200, 270, or 400 nT
depending on the coercive forces of the magnetic
materials in the micro-magnets, giving as much priority
to the writing characteristics as possible without
breaking down the magnetic poles of the micro-magnets,
and used.
[0082] Migration characteristics

®: All of the micro-magnets migrate to the front
surface side, and none remain on the back surface side.

O: The micro-magnets migrate to the front surface

side, but a few remain on the back surface side.



for erasing was scanned fromthe back surface side,

and the display was erased by neking the

m cro-magnets (2) mgrate gé%fhe back surface side

(first color tone). [0078] e eval uations of the28
magnetic mgration and reversal display panels AUG 2006
indicated in the exanples and conparative exanples

are shown in Tables 1 to 5. <Panel eval uation mnethod>

[0079] Evalauati e r L.
characte???%?ESQ% hﬁ%ﬁvﬁ%gg%“%ﬁéﬁgg%ér52%{%ld%atlng to.
they JfrBY a0 2Seh &g erdnst issg)e maEm i que itack and
sitfdeeralde . eval uation. [0080] First, after fully
attractln% the mcro-nmagnets to the back surface side

usi g t h&hRagaerof-sadacksi dg ﬂ@sl;unlfia@“@tﬁagnetthe feraxt
sudansid ¥ 6 ”%k’&m%ﬁ)hgggb%F&er§uﬁﬂﬁpﬁu_ t%%ﬁiegﬁet'c

mgration and reversal display” pane
migg@deon the display surface using a nmgnetic pen, and

d l h
o3y O SRLoL-28s ¥hapalbueouaua odoo, LY The,

mag netlc r witrng was Suit
Chﬁé@ﬂtﬁmn§§l§ﬁ)pens having a surface magnetic fl ux

dengity 6 0 o, 400. nml dependin n e
coerC|veeporgégggfm?ﬁzgﬁ% gt fet ﬁﬁgg?ggfg'i%nghgim are
refegsednwghbt satgsfangoay amagnmennrbhyrabﬁekmgtwebting

chapact C ossible_w thout breaking down the
nabaC] S1Lah CRgRRRRRROR, §enins A inach el 38 5P Banon
buM ghet monrohmagoeesi stecsefe)ysedll of the

n1cro ngfets mgrate to the front surface si de, and
non TORIR RIFERUAEIOR aRE BiGEO-M@InThHe is

obHEBVdeHgE&tSynaglatEetmlbhé haghktrsUstaceeveld&4. but

a fgm;rgﬁ?ln on the back gyrface side. ----------
....... ¢ _micro-magnets douob weyeksooosr elwme

venycfewan@ﬁéSm@@w@tﬁléfécﬂéﬁ¥r§b8[at|ng to the front

ace |de sone remain on the back surface
[OQ#%L § O‘I'o'”ﬁélgnets do not migrate to the front

suré:ace S]!'lﬂﬁ dﬁpﬁatptlsar&yeaaf Wefh oy 18 £{:Jmgnet s

contf%st, and the print quality is good.

0O: The display is made with satisfactory contrast.

A Sedimentation of micro-magnets or poor
migration characteristics are observed, and although a
display can be made, it is partially unclear.

X: The contrast is poor and the display unclear,
or no display can be made.
[0085] Ove#all evaluation

@3 Extremely satisfactory and practical panel

0: Satisfactory and practical panel

Az Some problems, but a practical panel

X: Poor performance and impractical
[0086] The evaluations of the Examples are indicated
-in the tables, and are explained in detail below.
[0087] Although there were performance differences

among Examples 1 to 33, they were satisfactory overall.



. [0083] Reversal characteristics (aggregation
characteristics) o: The mcro-magnets do not

aggregate, and all are revggsed with satisfactory

alignment characteristics. 0: Slight aggregation O];?r%AUG 2008
m cro-magnets is observed, but the mcro-nmagnets
reversed. A Although aggregation of mcro-nmagnets is
observed, nearly all the m cro-nagnets are reversed.
[0088he mlgr @ama:glwlslrdmxmtp]ree;/ars:m 5Qr 90Rloy 1@ aver 15
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deteriorati
magnets was revealed, they showed satisfactory results on

the whole.

[0091] Although the residual magnetization was even
lower, and therefore a somewhat greater tendency to
produce non-reversed micro-magnets was revealed than in
Example 6, Example 7 showed satisfactory results on the
whole.

[0092] A tendency toward aggregation was revealed in
Example 13, and therefore Example 14 was made a more
preferable form by controlling the yield value.

[0093] Although the saturation magnetization in
Example 16 was low and posed slight difficulties for the
migration characteristics, Example 16 showed satisfactory
results on the whole, and when lowering the yield value
~as in Example 17, even better control was possible.
‘Moreover, although the residual magnetization in Example

16 was slightly low, and therefore a tendency to produce



condi tions as changes over tine and amnbi ent

tenperature; and the range of selection of externa

magnets, etc. was broadenegg_[0089] Although

revealing a slight tendency to aggregate, Exanples2§,ayg 2008
13, 18 and 20 were satisfactory overall. [0090] In

case of Exanples 6, 11, 12, 24 and 27, although the

resi dual nagnetization was slightly |ow, and
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' Thﬁrgfgre@nExample 22 was found to be at a borderline
level which could be controlled by the yield wvalue.

[0097] Because both the residual magnetization and the
saturation magnetization of Example 25 were low,
migration of the micro-magnets was difficult and a
tendency toward the generation of non-reversed micro-
magnets was revealed. In Example 26, although the yield
value was controlled as an attempt, Example 26 was
likewise at the borderline usability level.

[0098] The display panels of Examples 28 and 31 to 33
had good migration characteristics but slightly poor
reversal characteristics, and there were many
restrictions such as the need to select comparatively
weak external magnets so that the magnetic poles of the

micro-magnets would not break down. Selection of external



peffornance but difficulties with reversal
performance, and was at the borderline usability
| evel . [0096] Exanple 22 rgyﬁaled a slight tendency to

aggregation, but was at the borderline usability |evel

because the m cro-magnets could mgrate. Moreover,?28 aug 2006
al though the yield value was raised in Exanple 23
because of the slight tendency to aggregation, the
magsdithial congnetilzdiate1gnd setddat i @Re MG alinON ang
.U were_ | owered, and the mgration
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mi%% %P?Kﬁh%ﬁﬁ%{?F%ﬁﬁ+%§ac?%ﬁythe magnetic poles of the

micro-magnets broke down when a strong magnet was used.
{0101] Comparative examples 5 and 6 showed good
migration characteristics, but they showed inferior

reversal characteristics. Further, the magnetic poles of

- the micro-magnets broke down as in the above examples

when a little stronger magnet was used. In Comparative
Examples 7 and 8, it could not be said that the micro-
magnets would reverse at all, and because it was also
difficu}t to produce reversal to give momentum for
migration, there was also an influence on migration
characteristics and the magnetic poles of the micro-
magnets broke down even when not using a strong magnet

for the external magnet.




perfornance. [0100] The m cro-magnets of Conparative
Exanples 1 and 2. had great difficulty mgrating, and
mgrated only when a stropg;nagnet was used, but then

the m cro-nmagnets aggregated, and there mas_little28‘A
contrast. Conparative .Exanples 3 and 4 showed UG 2006
slightly better results than Conparative Exanples 1

and 2, but still showed poor mgration
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cofgftdfmkhe important points of characters already
written can be changed and displayed, the color can be
easy changed of only places where highlighting is desired
such as advertising displays, and if this becomes
‘unnecessary, the original state can be easily restored.

A better effect is offered by using this panel instead of

blackboards or white boards at schools, etc.



"Specifically, there are the superior effects that

cannot be achieved by a bl ackboard or white board, in
which the color of the inmportant points of characters
already witten can be chatiged and di spl ayed, the
color can be easy changed of only places where

hi ghlighting is desired such as adverti sing dig@ligg,
and if this becones unnecessary, the original a 2006
can be easily restored. ApReiker effect is offered by
using this panel instead of Dblackboards or white -
boards at schools, etc. ------------------
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lﬁgggg %Bgr 8& g% faterial including a first
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coerJT:a rx]reet If%rcréato%r It%le first magnetic material is 65.0
kA/m or more and 600 kA/m or less, and the coercive force
of the second magnetic material is less than 65.0 ka/m.

.4. The magnetic migration and reversal display
panel according to any of claims 1 to 3, wherein the
coercive force of the first magnetic material is twb or
more times the coercive force of the second magnetic
material.

5. The magnetic migration and reversal display
panel according to any of claims 1 to 4, wherein the
.first magnetic material is hexagonal magnetoplumbite-type
ferrite, and the second magnetic material is at least one
magnetic materials selected from'the group consisting of

magnetite, ‘maghemite ., cobalt-deposited magnetite, and



5. The magnetic migration and reversal display pane
according to any of clains 1 to 4, wherein the first
~magnetic material is hexagonal magnetopl unbite-type
ferrite, and the second nmagnetic material is at |east
one nmagnetic materials selected fromthe group
consisting of nmagnetite, maghemte , cobalt-dep@s hggd 2006
magnetite, and --------------------- R -44 2 8
cdﬁgig&ggboéggggqn@@5m3é1ed maghem te. 6. The magnetic
m gration and reversal display panel according to any
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fluorescent coloring agent is contained in the dispersion
medium and/or micro-magnets.

11. The magnetic migration and reversal display
panel according to any of claims 1 to 10, wherein an
antistatic agent is contained in the dispersion liguid.

12. A magnetic migration and reversal display panel
comprising at least a dispersion liquid having a yield
value obtained by dispersing, in a dispersion medium
comprising a colorant, micro-magnets with magnetic poles
that differ in color and that differ in color from the
dispersion medium as well, and support members that
retain the dispersion liquid, wherein writing selectively
representing one of two display colors can be obtained by
selection of the magnetic poles of an external magnetic

field, wherein a specified pole of the external magnetic



retain the dispersion liquid, wherein witing
- selectively representing one of two display colors
can be obtai ned by selectlg of the nmagnetic pol es of
an external magnetic field, wherein a specified pole
of the external magnetic -45 2 8 AUG 2006 field is
sel ected at' a region where witing is to be forned ShAUG 2006

the external. magnetic field is applied to act on the
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of the mcro- nagnets ere causin
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the color tone of the specified surface of the micro-
magnets to be displayed; and then

changing the color tone of the writing by reversing
the micro-magnets forming the writing by causing a

- magnetic field of the magnetic pole opposite to the
magnetic pole of the external magnet for writing to act
from the same surface side within a range that other
micro-magnets that do not form the writing are not caused

to migrate.




