G PAD AND PRODUCTI-ON THERECE 5 ' Ted¥hiTThr
_ _-#The present invention relates to a witing pad suitable for inputting
handwr i tten i rrages More particularly, the present inventi on i s concer ned

Wit D3 h—wher—eRar acters or graphics are inputted 10
an t%ﬁﬁ%ﬁ.&&u\ﬁiﬁk#ﬂc pad by an input pen,;
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Backgl, n#nerAREckD®ew 1N the art ljs a discrimnating contact sensor

OOV Nomd

whi éh—eoRprtses—a=wrting-pad=Tonpri si ng a j uxt aposed pair of upper and

| oner sheets each having ags [ggf: agd(}ﬁ;{, erERparated at a
gi ven spacing by a plurality oﬁ?‘lﬁnsu atin ot spacers, the upper sheet
being flexible, and

5 hnical Fiel
The present invention relates to a writing pad

suitable for inputting handwritten images. More
particularly, the present invention is concerned with a
w;i;}ag pad whiah, when characters or graphics are inputted

10 +to an'input substrate of the writing pad by an input pen,
does not cause an erroneous operaﬁion even when fingers or
other portions of a writer's had erroneously come into
contact with the input substrate, and which is durable
against a vast plurality of repeated sliding inputs.

15 Moreover, the present invention relates to a process for

producing the same.

Background Art
Known in the art is a discriminating contact sensor
20 which comprises a writing pad comprising a juxtaposed pair
of upper and lower sheets each having an electrode attached
thereto, separated at a given spacing by a plurality of
insulating dot spacers, the upper sheet being flexible, and
a position detecting circuit that, when.the upper flexible
25 sheet is depressed with an input pen, electrically detects
the coordinates (x, y) of the depressed position of the

upper flexible sheet (see U.S. Patent No. 3,911,215).
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detecting circuit that, when the upper flexible 25 sheet

&ZpresSed with an input pen, electrically detects the coordinates (X,
t he depressed position of the upper flexible sheet (see U S. Patent No.

3,911, 215).

2 In this sensor, when the input-side sheet having ag

S
y) of

el ectrode attached thereto (upper elegtrode-bearing sheet) of the w.iting
pad is depressed wth an input pen, tKe input-side sheet is flexed by
witing pressure load to 5 thereby cause the upper and |ower electrodes of
the witing pad to contact with each other so as to create an electrica

connection at thdé&ndspiessedseirt ewh&hi shpeinpts-sidecihest Ky e@ngn of the
position detecting circuit, of the coordinates (x, y) of the position
the sheet 18legeppdesagtpphedethepetp thppenpealeperoder-radimg tsheret rage

i nput devi ce _can be agbtai ned by connectin

circuit of

10

15

20

25

Phethe writing pad is depresseg with an input pen, the.
input-side sheet is flexed by the writing pressure load to
thereby cause the upper and lower électrodes of the writing
pad to contact with each other so as to create an
electrical connection at the depressed site. This permits
detection, by means of the position detecting circuit, of
the coordinates (x, y) of the posiﬁion of the sheet
depfessed by the tip of the input pen.

A handwritten image input device can be obtained by
connecting the above position detecting circuit of the
sensor to a storage unit having an appropriate memory
capacity. In such a handwritten image input device, the
coordinates of the positions of a plurality of dots
composing the inputted image are stored in predetermined
addresses of the storage unit.

Further, when this storage unit is connected to a
display unit, the plurality of position coordinates
detected by the position detecting circuit and stored in
the storage unit afe inputted into the display unit, so
that the handwritten images inputted in the writing pad are
reproduced on a display screen of the display unit.

In the above conventional writing pad, the upper and
lower electrodes are contacted by depressing the upper
sheet with an input pen so as to flex the sheet, so that in

many cases the distance between the dot spacers is, for

t he

of

t he above position detecting
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sensor to a storage unit having an appropriate nenory capacity. In such a
Jrandwlitten i mage input device, the 15 coordinates of the positions of a
plurality of dots conposing the inputted i mage are stored in predeterm ned
addresses of the storage unit. Further, when this storage unit is cennected
to a display unit, the plurality of Sition coordinates 20 - detected by
the position detecting circuit and stored in the storage unit are inputted
into the display unit, so that the handwitten inmages inputted in the
witing pad are reproduced on a display screen of the display unit. In the
above convexamnpis, v ttihey neage ofe OuPdsr tend .25mm pgwép thecabodes are
contacted by depressing the upper sheet with an input pen so as to flex the
sheet, so tthat: iERYRIHy CadEEAUE «di st ance between the dot spacers is, for

in the ran f 0. . [ h v . S. Patent or
S?ggﬁ;?’ 'n the Thae giGn\Qent%rGSB‘S stt% Yy %argﬂrae%earletd %hglt):(,) ?.nUﬂ%e

conventional writing pad in which the distance between the
5 dot spacers is large and the inputting is performed by
flexing the upper sheet, the difference is slight between
the load erroneously applied by cﬁntacting fingers or other
portions of a writer's hand with the input-side sheet when
inputting so as to bring the upper and lower electrodes'

10 into contact with each other (erroneous input load) and the
load required for inputting characters, etc., with an input
pen. Thus, erroneous inputtings occur frequently, causing
an erroneous operation.

In order to obviate such erroneous inputtings, the

15 above U.S; Patent has proposed the writing pad wherein a
distance between the dot spacers and a height thereof
safisfy a predetermined relationship. Hoﬁever, it is
difficult to completely avoid erroneous inputtings, even if
the proposed relationship is satisfied.

20 Further, the above writing pad has a drawback in that
the flex of the input-side sheet repeated by every input
operation may cause disconnection of the electrode formed
on the input-side sheet or plastic deformation thereof, so
that the upper and lower electrodes may be kept contacting

25 with.each other, thereby generating input noise.

Still further, in the conventional writing pad, the

electrode formed on the flexible sheet is also moved
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The ‘i Aivent or s' study has revealed that, in the conventional witing pad in
Wt ch ¢ he distance between the 5 dot spacers is large and the inputting is
Qprforned by fl exing the upper sheet, the difference is slight between the
| oad erroneously applied by contacting fingers or other portions of ~a
witer's hand wth the input-side sheef when inputting so as to bring the
upper and | ower electrodes 10 into corftact with each other (erroneous input
| oad) and the load required for inputting characters, etc., with an input
pen. Thus, erroneous inputtings occur frequently, causing an erroneous
operation. Ig1ifrtery tn cdvid it darsass hwiath crteo usovemeuttt iofyshet Hapl8 pelsove
U.S. Patent has proposed the witing pad wherein a distance between the dot
spacers and wpdel ghput hineoimages dfy thereddirdinrst st Fhadnfristiwever ,
it is difficult to conpletely avoid erroneous inputtings, even if the
proposed relidigemdnated kbetwedn dhe plectrodes Hmgd IhdhpHRAL W% i ng

pad has a drawback in that the flex of the jnput-side sheet repeated by
every input 9eetsiah Hag BHRMRRER RPER 3T B%e F%tggptfo‘r‘ﬁé’d

5 contact with each other upon inputting. Therefore, another
drawback of the known writing pad is in that, because such
friction is repeaﬁedly generated by every input operation
with an input pen, there is a great tendency to damage at
least one of both electrodes.

10 ' The present invention has been made to overcome the
above drawbacks of the prior art, and objects of the
present invention are to provide a writing pad which, when
characters or graphics are inputted to an input substrate
of the writing pad by an input pen, does not cause an

15 erroneous input even when fingers or other portions of a
writer's had erroneously come into contact with the input
substrate, and does not cause the erroneous operation even
when the input operation is repeated many times, and also
to provide a process for producing the same.

20 Further objects of the present invention are to
provide a writing pad in which electrodes formed on
substrates are highly resistant to damaging by a vast
plurality of repeated sliding inputs with an input pen, and
to provide a process for producing the same.

25

Summary of the Invention

LT
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on the input-side sheet or plastic deformation thereof, so that the upper
2nd lower el ectrodes may be kept contacting 25 with each ot her, thereby
generating input noise. Still further, in the conventional witing pad, the
el ectrode forned on the flexible sheet is also noved 4 slightly~in
accordance with the novenent of the Bnput pen upon inputting imges to the
witing pad, so that friction is generated between the el ectrodes forned on
the pair of sheets at the site where both el ectrodes are brought into 5

contact with eagheolfisk;1BOBaknB! thaprdlee! B fon@oh NSSmpathck of the

known witing pad is int because suc riction is repeatedly generated

by every iF}al.itr ekelkabiseRatekhecabni ARVInGCAn E1etErdde arGFRAd deryiancy to
damage at |east one of both el ectrodes. 10 The present invention has

been nade bd& aher caxEacee ahewveod; avhacksisfof heulpst vaiteas thebmgl obj ects of
the disposed in parallel in such a way that the electrodes face
5 oﬁe another with a predetermined gap between the substrates
by means of a plurality of insulating dot spacers.
wherein a height (G) of the dot spacers is not greater
thgn 15 pm, a diameter (d) of the dot spacers on the
electrode surface to which the dot spacers are fixed is

10 greéter than G (d>G), and an average center distance (L)
between the adjacent dot spacers, namely an average
distance (L) between the centers of the adjacent dot
spacers, is not greater than 100 Um and 3 d < L < 100 4.

Preferably, the above dot spacers are composed of a

15 rmixture of two types of insulating dot spacers having
average heights Gi and G2 different from each other (Gq >
G2) .

Further, in the writing pad of the present invention,
it is preferred that the average center distance (L)

20 Dbetween the dot spacers be varied depending on the radius
of curvature (Um) of the tip of an input pen employed for
depressing the input-side substrate of the writing pad.
Preferably, the average center distance (L) between the dot
spacers and/or the radius of curvature (R) of the tip of

25 the input pen are controlled so that the average center
distance (L) and the radius of curvature (R) satisfy the

following relationship:



present invention are to provide a witing pad which, when characters or
Jgraphics are inputted to an input substrate of the witing pad by an input
pen, does not cause an 15 erroneous input even when fingers or other
portions of a hand witer's hand erroneously cone into contact wth the

I nput substrate, and does not cause ¢ he erroneous operation even when the

I nput operation is repeated many tinmes, and also to provide a process for
producing the sane. 20 Furt her objects of the present invention are
to provide a witi ‘ggad in which el ectrodes forned on substrates are

hi ghly resistan 'To amaging by a vast plurality of repeated sliding inputs

with an input Ao 20 03 PTEYEE: &1 BRSO O U IGENE Sare. 25

Summary of the Inventlon
The writing pad of the invention may be produced by a

e

process comprising a step of formipg droplets of a spacer

5 forming solution comprising an organic solvent and,
dissolved or dispersed therein, a nonconductive resin on a
preheated electrode surface, énd eﬁaporating the oxrganic
solvent from the droplets to form insulating dot spacers on

the electrode surface, wherein a height (G) of the dot

10 spacers is not greater than 15 pm, a diameter (d) of the

dot spacers on the electrode surface is greater than G (d >
G), and an average center distance (L) between the adjacent
dot spacers is not greater than 100 pPm and 3 4 < L < 100 d.
Further, in the writing pad of the present invention,
15 it is preferred that at least one of the pair of electrode
surfaces be treated with an insulating chain organic
polymeric compound having a functional group capable of
bonding with a material composing the electrode.
This writing pad may be produced by a process
20 comprising a step of applying a coating solution comprising
an organic solvent and, dissolved or dispersed therein, an
insulating chain organic polymeric compound having a
functional group capable of bonding with a material
composing the electrode to at least one of the pair of
25 elecprode surfaces and heating the substrate having the

electrode applied the coating solution to dry, thereby
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The witing pad of the present invention conprises a pair of substrates
s8ach having an el ectrode fornmed on one of the surfaces thereof, the pair of
substrates being disposed in parallel in such a way that the el ectrodes.
face 5 one another with a predeterm ned gap between the substrates by
means of a plurality of insulating dgt spacers. wherein a height (G of the
dot spacers is not greater than 15 [err]m a dianeter (d) of the dot
spacers on the el ectrode surface to which the dot spacers are fixed is 10

greater than g%%gzéz, and an_aver age cgnter aistange %L%,betmeen t he

adj acent d&EE R BePtaR tatefae Cqr EPIRC BV FEFCBe WEBNERfe centers of
t he adj acent dat .spacers,. is_not .greater than 1 rlmand 3 d < L < 100
d. Pr eferat}lng?,u aﬁé‘ng‘og\t?gl&otorgggéergoralyglegéﬁpggggoggﬁé 15 mxture of two
types of insul ating 49t ; S Vi ayer Lgh d Jerr]

di fferent fron1ggb otké%%? grr §$a2?gr¥%)§géﬁpghgr%§i%ﬁ?%éLﬁ?$ting pad of

the presentedrpManinda iskdpS B 8bpkadqt Ralkeithe a¥gtagg senhetodi stance (L)

20 between the dot” spacers be varied depending on thé radius
5 comprising a compound having both a group reactive with an

~

inorganic compound (inorganic reactive group) and an
organic reactive group in the same molecule to at least one
of the pair of electrode surfaces, subsequently applying a
secgnd coating solution comprising a chain orxganic

10 polymeric compound having a functional group reactive with
the organiclreactive group to the electrode surface applied
the first coating solution and heating the substrate having
the electrode applied the coating solution to dry, thereby
effecting treatment of the electrode surface with the

15 insulating chain organic polymeric compound,

Brief Description of the Drawings
Fig. 1 is a cross-sectional view showing one
embodiment of the writing pad according to the present
20 invention; Fig. 2 is a partial enlarged cross-sectional
view of Fig. 1; and Fig. 3 is a cfoss—sectional view
showing another embodiment of the writing pad according to

the present invention;

wherein,
25 1A, 1B: writing pad,
2 : input pen,

11 : upper electrode, SR S —

This Sheet Has Been Reilaced

AR




of curvature ([err]m of the tip of an input pen enployed for depressing
.the input-side substrate of the witing pad. Preferably, the average center
.distance (L) between the dot spacers and/or the radius of curvature (R} of
the tip of 25 the input pen are controlled so that the average center

di stance (L) and the radius of curvatgire (R} satisfy the follow ng-

rel ati onshi p: 6 L [err] Rn wherein nis a positive integer of 4 or
greater. The witing pad of the invention may be produced by a process

conprising a step,of for dr f a spacer 5 form ng sol ution
conprising an or%ani C ’solri/e"% eﬁue &Yl ved or di spersed therein, a

nonconducti ve ref n on, a’%§§ﬂ¥§ﬁ£“§ §¥:ré§g% Surface, and evaporatlng t he
or gani ¢ sol vent fom t he roplets orm 1 nsul ati ng dot spacers on the
el ectrode surfacgy whereig, e el @t f{ge Of the dot
15 1 lower substrate,
5 16 ¢ layer of insulating chain organic

polymeric compound,

G : height of dot spacer,
d : diameter of dot spacer, and
L : éenter distance between the dot spaéers.
10
Best Mode for Carrving Out the Invention
The writing pad of the present invention will now be
illustrated in more detail with reference to the appended
drawings.
15 Fig. 1 shows one embodiment of the writing pad

according to the present invention.

In this writing pad 1A, an'upper substrate 14 ({input
side) having an electrode 11 formed thereon and a lower
substrate 15 having an electrode 12 formed thereon are

20 disposed in such a way that both electrodes 11, 12 face one
‘another with a predetermined gap between them by means of a
plurality of insulating dot spacers 13.

The upper substrate 14 shown in Fig. 1 may be composed

of a material with a considerable softness, for example, a
25 plastic film such as a film of polyethylene terephthalate
(hereinafter referred to simply as "PET film"). The top of

the upper substrate 14 is adapted for permission to input
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10. spacers is not greater than 15 [err]m a dianeter (d) of the dot
Spacers on the electrode surface is greater than G (d > G, and an average
center distance (L) between the adjacent dot spacers is not greater than

100 [errJmand 3 d < L <100 d. Further, in the witing pad of the~present
invention, 1 5 it is preferred thatgat |east one of the pair of electrode
surfaces be treated with an insulating chain organic polyneric conpound

having a functional group capable of bonding with a nmateri al conposing t he
el ectrode. This witing pad may be produced by a prqocess 20 {’TB“SI ng a

step of apafsfy as‘tq}hﬁsr\@h?tﬂalﬁtle&ﬁ“ @&%lglrélpﬁécém UHanF‘B %BP\}En Bnd
di | ved th h

conpound rﬁwﬂoga@«erqﬁ"meoﬁéae'” Bt d SE@%&?*’& Eapﬁéﬂf{gf
conposi ng g t ea? ﬂ? ec{ afst %%d‘?xf th_@g Rk SPE rode .

sur f aces an strate avi ng t e eI ectro he coating

sol ution tg, gy yflinheéfbﬁ‘ro.

5 The upper substrate 14 having the electrode 11 formed
thereon is not barticularly limited as long as it is
strained to a degree such that the upper and lower
electrodes contact with each other at the position.
depressed by thé tip of an input pen 2 when images are

10 drawn with the input pen 2. The thickness of the upper
substrate 14 meeting the above requirement, inclusive of
the thickness of the electrode 11, is preferably in the
range of 50 pm to 1 mm.

On the other hand, the lower substrate 15 may be

15 compbsed of, for example, glass. ©One side of this
substrate 15 is provided with an electrode 12 composed of a
conductive thin film, such as a thin film of ITO.

This lower substrate 15 is not alsq particularly
limited, and may be either flexible or rigid. Generally,

20 however, it is preferred that the substrate be a
transparent plate of, for example, glass.

In the writing pad 1A shown in Fig. 1, the dot spacers
13 are distributed on and fixed to the electrode 12
disposed on the lower substrate 15. This is not

25 limitative, and the dot spacers 13 may be fixed to the
electrode 11 disposed on the upper substrate 14. Also, the

dot spacers may be fixed to both of the electrodes 11, 12.
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7 éf?ecting treatment of the electrode surface with the insulating chain
_prgani c polyneric conpound. The witing pad may al so be produced by a

“process conprising a step of applying a first coating solution 5
conprising a conmpound having both a group reactive with an inorgantc
conpound (inorganic reactive group)lxgd reactive with an organi c conpound
(organic reactive group in the sane le to at |east one of the pair of
el ectrode surfaces, subsequently applying a second coating sol ution
conprising a chain organic 1 O polyneric conpound having a functional group
reactive with tis bthgapkesestcihvengionp b thenetenecesiwasyrface applied
the first coating solution and heating the substrate having the el ectrode
appl i ed t hstrenglngbosduthended gppcerBetebfhef edectrgderenthed® of the

el ectrode surface with the 15 ,insulating chai n organic pol yneric conmpound.
Bri ef DescRfpesdNeof etRerDPAMI As 1R §at15Ffachoryoke- &%t HaRafo%i ew showi ng

one enbodi et Of L W L,LL10,090. A CRL A9, L0, B8 RLESEn that

5 their free move on the electrode is restricted. Such
method, for example, may comprise forming dot pacers
composed of a synthetic resin as described later and fusing
the resin do; spacers to the electrode surface.

_In the writing pad 1A shown in Fig.l, the dot spacers

10 13, at their tops, contact the electrode 11. Thus, it is
preferred that each of the dot spacers be hemispherical or
conical with rounded tops. The dot spacers having pointed
tops may unfavorably flaw and damage the electrode.

The dot spacers for use in the writing pad of the

15 opresent invention may be rigid to a degree such that the
shape thereof is not deformed even at the site depressed by
the tip of an input pen. However, it is generally
preferred that the dot spacers be soft to a degree such
that they are slightly distorted and deformed in accordance

20 with the depression by the input pen. Further, the dot
spacers have such insulating properties that the upper and
lower substrates are not electrically conducted
therethrough. The dot spacers are preferably transparent
like the upper and lower electrodes.

25 With respect to the dot spacers for use in the writing
pad of the present invention, it is preferred that the

height (G) of the dot spacers 13, as shown in Fig. 2, be '

TMsﬁmthsB«mR1iwxd

AT
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20 invention, Fig. 2 is a partial enlarged cross-sectional view of Fig.
J and Fig. 3 is a cross-sectional view show ng another enbodi ment of the

Mﬁltlng pad according to the present invention; wherein, 25 | A, 1B
witing pad, 2 . input pen, 11 . upper el ectrode, 8 12 ~

| ower electrode, 13 - : insulatingidpt spacer, 14 upper substrate,
15 | ower substrate, 5 16 . layer of insulating chain
organi ¢ pol yneric conmpound, G hei ght. of dot spacer, d

di amet er of, {015,RAGES .+ 1M 15 pum, especially 1 to 10 pm, and the

diameter (d) of the dot spacers 13 at their fixed sites on
the surface of the electrode 12, i.e., the diameter (d) of
the dot spacers (13) at their portions contacting the
5 surface of the electrode 12, be not greater than G (d > G),
especially d 2 2G. When the dot spacers 13 satisfy the
above relationships, smooth mutual contacting of the upper
and lower electrodes 11, 12 can be attained upon straining
of thé uppef substrate 14 by the depression with the input
10 pen;2.
Further, it is preferred that the average center

distance (L) between the adjacent dot spacers 13 be not

greater than 100 um and 3 4 < L < 100 d, especially 4 4 < L
< 20 d.

15 It is preferred that the heights (G) of the dot
spacers 13 be substantially constant so as to uniformly
space the upper and lower electrodes 11, 12 from each other
throughout the both electrode surfaces. Thus, the use of
dot spacers having substantially the same heights is

20 preferred.

In the present invention, however, a mixture of at
least two types of dot spacers having different average

heights may be employed. When the heights of the higher

dot spacers and the lower dot spacers are represented by Gy
25 and Gy, respectively, it is preferred that G, be greater
than 1/2 Gj;. The weight ratio of the higher dot spacers to

the lower dot spacers is preferably in the fange of 7/3 to

rmsﬂma}hsBﬁmRTi
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'L " " : center distance between the dot spacers. 10 Best Mdde for Carrying
Jout tthe Invention The witing pad of the present invention will now be
“illustrated in nore detail with reference to the appended drawi ngs. 15
Fig. 1 shows one enbodi nent of the witing pad according to the present
invention. In this witing pad 1A, {an upper substrate 14 (input side)
havi ng an el ectrode 11 fornmed thereon and a | ower substrate 15 having an
el ectrode 12 forned thereon are 20  disposed in such a may that both

electrode ce on anothe J\ (P%%deterg%% % betme?n t hem by
means _of ‘ura’?t w’f’h U3 pd:cﬂ e érs P e quPREFESnStr ate 14
shown i n a& D¢ SOUPantth i dhdB A Aend! g,oetm%' rgble sof tness,
for exanple, dlastlc m'su ol yethy ene

terepht ha'@f&élheg Sl AWl LeSudie TS ragh t&ﬁéﬁ@u‘bs&% eEhf deMphe The top of

t he upper substrate 14 is adapted for "perm ssion to I nput
writing pad with a load greater than that to be applied by

5 an input pen upon inputting characters or graphics to the
writing pad, erroneous inputtings to an image input unit
{not shown) does not occur, and thus, erroneous operations
thereof can be more effectively prevented.
in thislembodiment as well, the heights G1 and Gz of
10 'the‘eot spacers'are each not greafer than 15 pm. When the
diameters defined by the electrode surface of the dot
spacers having the heights G; and G, are respectively
represented by di and dy, di > G1 and do > Gz. Further, the
center distance (L) between the adjacent dot spacers should
15 be 3d<1L < 100 d and L < 100 um independently of the
type of dot spacers, i.e., irrespective of whether d is dj
or ds.
Further, in the writing pad 1A of the present
invention, it is preferred that the average center distance
20 {L) between the dot spacers 13 be varied depending on the
radius of curvature R (Um) of the tip of an input pen 2
employed for depressing the upper substrate 14 of the
writing pad 1. Preferably, the average center distance (L)
between the dot spacers 13 satisfies the following
25 relationship:
<€ R/n

wherein n is a positive integer of 4 or greater.

eet Has Been R 1aced

\|||\I\| MG



'inégés, such as characters and graphics, wth an input pen. The back of {he
.upper«substrate 14 is provided with the electrode 11 conposed of a :
conductive thin film such as a thin filmof ITO 5 The upper

substrate 14 having the electrode 11 fornmed thereon is not particularly
limted as long as it is strained tﬁ}a degree such that the upper and | ower

el ectrodes contact with each other the position. depressed by the tip

an i nput pen 2 when inmges are 10 drawn with the input pen 2. The
t hi ckness of the upper substrate 14 neeting the above requirenent,
I ncl usive of thenyhickmessens fde DHmcttriode idggess ipr eferaritianalt he range
of 50 [errfmto 1 mm On the other hand, the | ower substrate 15 nay be 15
conposed ohanderitkenpimagel irput Gretsinky die tuded Sfidrsthhe wreBend provi ded

with an el ectrode 12 conposed of a conductive thin film such as a thin

filmof | TERVERF3ORoneheuLSEe a¥2A1%S | &F T @ SF pafhth Qff dhey tip of

5

10

15

20

25

an input pen used is too small, it is difficult to write on
the upper substrate of the writing pad. On the other hand,
when R is too large, the depression force required for
inputting (writing pressure load) is too large, thereby
rendering smooth inputting difficult. Therefore, it is
prefe£red that the radius of curvature (R) of the tip of
the input pen be in the range of about 0.1 mm to about 2.5
mm.

The material composing the insulating dot spacers is
not particularly limited as long as it is an insulator.
Preferably, the dot spacers are composed of one or more
nonconductive resins, for example, selected from acrylic,
epoxy, urethane and polyester resins.

The above writing pad of the present invention may be
produced by a process cpmprising a step of forming droplets
of a spacer forming solution comprising an organic solvent
and, dissolved or dispersed therein, a nonconductive resin
on a preheated electrode surface, and evaporating the
organic solvent from the droplets to form dot spacers each
having a height (G) not greater than 15 um and being
smaller than a diameter (d) thereof on the electrocde

surface (G < d), in which the average center distance (L)

between the adjacent dot spacers is not greater than 100 um

and 3 d < L < 100 d.

of
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limted, and nmay be either flexible or rigid. Generally, 20 however, it
&8 preferred that the substrate be a transparent plate of, for exanple,
glass. In the witing pad 1A shown in Fig. 1, the dot spacers 13 are
distributed on and fixed to the electrode 12 di sposed on the | ower ~

substrate 15. This is not 25 Iinig Ive, and the dot spacers 13 nay be
fixed to the el ectrode 11 di sposed on the upper substrate 14. Al so, the dot
spacers may be fixed to both of the electrodes 11, 12. 10 In the present

invention, it is not necessary to strongly bond the dot spacers to the
el ectrode with deowdwesififectetformagidn on anseglestaotder puratexanie dot
spacers by an appropriate nethod to a degree such that 5 their free

novenent ofipHaelthareide afs thestinsplegingsdes §PREEYS Foilerawpbe, nay

conpri se form ng _dot spacers conmposed of a synthetic. resin as_described
Ia?gr and1qﬁﬁqé§bed ié)detail. m%‘or example,yQt may be acccmplgshed

by spraying a spraying solution comprising a nonconductive
S resin as mentioned above dissolved or dispersed in an
organic solvent to generate uniforﬁ droplets to hit the
droplets against a preheated electrode and thereafter
evaporatihg the organic solvent from the dropiets. In this
met@od, hemispherical dot spacérs are formed on the
10 electrode. '

‘Organic solvents capable of dissolving the above
nonconductive resins are preferably used in the preparation
of the above spraying solution. Especially preferred are
solvents having relatively'low.boiling points, such as

15 ethanol, isopropanol, butanol, acetone, methyl ethyl ketone
and ethyl acetate. These organic solvents may be used
either individually or in combination.

The concentration of the resin component in the
spraying solution depends on the type of employed resin

20 component . For example, when the resin component is a
polyester resin, it is preferred thap the concentration of
the resin component in the spraying solution be in the
range of 1 to 10 % by weight. On the other hand, when the
resin component is an acrylic resin, it is preferred that

25 the concentration of the resin component in the spraying

solution be in the range of 1 to 20 % by weight.



the resin dot spacers to the electrode surface. In the witing pad 1A shown
J«n Fig.l, the dot spacers 1 0 13, at their tops, contact the el ectrode
11. Thus, it is preferred that each of the dot spacers be hem spherical or
conical with rounded tops. The dot spacers having pointed tops may~
unfavorably flaw and damage the el ectrode. The dot spacers for use in the
witing pad of the 15 present i nverk ?on may be rigid to a degree such that
t-he shape thereof is not deforned even at the site depressed by the tip of
an input pen. However, it is generally preferred that the dot spacers be
soft to a degreeisdedat hatcoimyusd epastt gtitds, diwtlorasedhavsed deff aridddal, n
accordance 20 wth the depression by the input pen. Further, the dot
spacers havalgwihai ncitaniagapd opbreonsa t egy thee dipersedd drowde substrat es
are not electrically conducted therethrough. The dot spacers are preferably
transpar ent SPFaeingesoppeionnd Toviehe ciinepian ofh the inongancrespect to
the dot spacers for use in the.wwitiqgﬁgad,of the present inventiaqn, it is

preferred tRAFPPRRANBRERICIES HP ERR RIBEIRE I WS Os oM TtA RS 2, be:

5 are preferably used in an amount of 1 to 30 parts by weight
per 100 parts by weight of the resin component. When the
amount of the inorganic compound particles is in the above
range, by the use of the inorganic compound particles
hav%ng a particle size smaller than the height of finally

10 formed dot spacers, there can be obtained dot spacers each
comprising inorganic compound particles covered with the
above nonconductive resin.

In the spraying of the above spraying solution onto a
given electrode surface, it is preferred that the electrode

15 surface be preheated to maintain a preselectd temperature.
Preferably, the temperature of the electrode surface is
about 100 ©C or lower. The height, diameter and center
distance of the dot spacers formed on the electrode surface
can be controlled by regulating the concentration of solid

20 contents in the spraying solution, the spraying rate of the
solution and the_spraying pressure and time.

Also, the insulating dot spacers can be formed by a
screen printing method in which an ink containing the above
resin component is applied through a screen printing plate

25 having a suitable opening size to the electrode surface,

and other methods.
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"not breater than 15 [err]m especially 1 to 10 [err]m and the dianeter
4d) of the dot spacers 13 at their fixed sites on the surface of the
“electrode 12, i.e., the dianeter (d) of the dot spacers (13) at their
portions contacting the 5 surface of the electrode 12, be not greater
than G (d > G, especially d [err] 12 When t he dot spacers'13 satisfy the
above rel ati onshi ps, snooth mutual “contacting of the upper and | ower

el ectrodes 11, 12 can be attained upon straining of the upper substrate 14
by the depression with the input 10 pen 2. Further, it is preferred that
the average ce®ig. df sthawse guothsn m@wfﬁdjoefcéme doritdpacees ©F be not
greater than 100 [err]mand 3 d <L < 100 d, especially 4 d <L <20 d. 15
't is prefd® RFIIRRE tHVeRKih s (G) of the dot spacers 13 be substantially

constant so as to, uniformy space th er and | r electrodes 11, 12
from each ot herThis writin ££ eB J.S t éasame as %\LI\F writing pad 1A

shown in Fig. 1, except that a layer 16 of an insulating
5 chain organic polymer having a functional gioup capable of
bonding with the material composing the electrode is formed
on the surface of the electrode 11 disposed on the upper
substrate 14.
fhe insulaiing chain organic polymeric compound
10 forﬁ;ng the layer 16 is chemically bonded Qith the material
composing the electrode 11, so that the surfaée of the
electrode 11 is apparently covered with a fine-whiskery or
networked insulating chain organic polymeric compound.
This layer 16 of an insulating chain organic polymer
15 may also be disposed on the surface of the electrode 12
provided on the lower substrate 15. The above surface
treatment for forming the layer 16 of an insulating chain
organic polymer on the surface of at leas£ one of the
electrodes 11, 12 decreases the friction between the
20 electrodes 11, 12 by virtue of the insulating chain organic
polymeric compound, thereby effecting durability
improvemenf.
The chain organic polymeric compound.for use in the
surface treatment of the electrode 11 and/oxr the electrode
25 12 has at least one functional group capable of bonding
with the material composing the electrode per molecule at

its molecular terminal ‘and/or in its molecular chain.



t hroughout the both el ectrode surfaces. Thus, the use of dot spacers
Jtaving substantially the sane heights is 20 preferred. In the present
invention, however, a mxture of at |east two types of dot spacers having
di fferent average hei ghts may be enpl oyed. Wen the heights of the-higher
dot spacers and the | ower dot spaceysy are represented by Jerr] 25 and
&, respectively, it is preferred that & be greater than 1/2 derr]. The
wei ght ratio of the higher dot spacers to the | ower dot spacers is
preferably in the range of 7/3.to0 12 3/ 7. In.the witin ad, produced -
using such a ni HOTPEUGESISHIEFRE! §f’re%§’ﬁm\%ﬁ8nt¥lf3n8ﬁ§°6§°agtE}é l%o? i ons of
a witer's hand.tquch to t.he upper _substrate éA of .the itiF% ﬁa wth a
; Bt

| oad greatéPQJﬁﬁ?ﬁﬂuﬂFQﬁglﬁepg P%gﬁcbfogpgﬁnlnBﬁVlﬁgnaupgﬂc i ng
fESLfCLﬁ{ ts Rlol WHAS S O BOnWihl W eRaeneChbPREPUS EBRPLLIAGSLHE an imge
' electrode, include, for example, polyethylene,

5 polypropylene, polystyrene, polyvinyl chloride, polyvinyl
acetate, polyvinyl acetal, polyacrylic acid,
polymethacrylic acid, polyacrylic esters such as polymethyl
acrylate, polymethacrylic esters such as polymethyl
metygcrylate, pbiyacrylonitrile, polvacrylamide,

10 polytetrafluoroethylene, polyvinylidene fluoride,
polybutadiene, polyisoprene, propylene—ethylene copolymer,
ethyvlene-vinyl acetate copolymer, polycarbonate,
polyethylene terephthalate, aromatic polyesterxs,
polyethylene oxide.

15 A transparent writing pad is widely utilized, which
comprises upper and lower.substrates each having an
electrode of an inorganic compound formed thereon. For the
treatment of the electrode composed of an inorganic
compound, there can be used a chain organic polymeric

20 compound having a group reactive with the inorganic
compound (hereinafter referred to as an "inorganic reactive
group”), e.g., a hydroxyl or alkoxy group, as the
functional group capable of bonding with the material
composing the electrode.

25 The above inorganic reactive group includes various

functional groups, e.g., those of the formula:
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(nof &hown) does not occur, and thus, erroneous operations thereof can be
nmpre effectively prevented. In this enbodinent as well, the heights err]
and Jerr] of 10 the dot spacers are each not greater than 15 [err]m
When the dianeters defined by the el ectrode surface of the dot spacers

having the heights Gerr] and Jerr], gre respectively represented by d[err]
and d[err], d[err] > (derr] and d[er1? > (Jerr]. Further, the center

di stance (L) between the adjacent dot spacers should 15 be 3 d<L <100
d and L [err] 100 [err]mindependently of the type of dot spacers, i.e.,
irrespective of whether d is d[&ztJ]aor d[err]. Further, in the witing pad
1A of the present invention, it Iis preferred that the average center

di stance 20 (L) between the do$ispat@R3® d3 be varl®d depending on the
radius of curvature R ([err]m of the tip of an input pen 2 enployed for
depressdng the upper substrate 1B2b6 the witing pad 1. Preferably, the
average center distance (L) between the dot spacers 13 satisfies the
following 25 reharpéRsAprEl Pf[Bir]Rwapd R3 independently is a

hydrogen atom or an alkyl groﬁp having 1 to 4 carbon atoms;
and each of a and b is an integer of 0 to 2 and ¢ is an
integer of 1 to 3, provided that a + b + ¢ = 3.

10 The polymeric compound bonds at the site of the -OR3
group (hydroxyl or alkoxy group) of the formula [I] with
the.inorganic compound composing the electrode. Functional
groups each containing Ti or 2r in place of Si may also be
utilized.

15 The chain organic polymeric compound having a
functional group capable of bonding with the material
composing the electrode preferably has a number average
molecular weight of 1,000 to 200,000, especially 10,000 to
100,000. The use of the chain organic polymeric compound

20 having a number average molecular weight of less than 1,000
for the treatment of electrode cannot decrease the friction
between the electrodes of the writing pad generated upon
inputting images to the writing pad with an input pen.
Therefore, in the writing pad having its electrode treated

25 with such chain organic polymeric compound, it is not
feasible to satisfactorily reduce the damage brought about
at both of the electrodes when a vast plurality of sliding
inputs are conducted with an input pen. On the other hand,

in the writing pad having its electrode treated with the



‘wherein nis a positive integer of 4 or greater. - 13 Any input pens for
frAputting i mages in conventional handwitten image input units nmay be used
for the present invention. Wen the radius of curvature (R) of the tip of
an input pen used is too snall, it is difficult to wite on 5 the upper
substrate of the witing pad. Qf ot her hand, when Ris too |large, the
depression force required for |npu ng (witing pressure |load) is too

| arge, thereby rendering snooth inputting difficult. Therefore, it is
preferred that the radius of curvature (R) of the tip of 10 the input pen
be in the chardge cofgaaliguipcd.yinerhd coxipound2hdvimg Zheunbeer agbrggeposi ng the
i nsul ating dot spacers is not particularly limted as long as it is an

i nsul at or MoResiudiagh W iatie afotgrnsdear $hane 208nhE8edtbe dnpubrladde 15

nonconductive resins, for exanple, selected fromacrylic,
required for the pen inputting to the writing pad is likely

to be too large, so that it be impossible to input images
5 with an input pen.

Among the chain organic polymeric compounds each
having a functional group capable of bonding with the
material composing the electrode, a chain organic polymeric
comp?und for use in the surface treatment of the electrode

10 of an inorganic compound may be synthesized from a compound
having both inorganic and organic reactive groups in the
same molecule, such as silane and titanium coupling agents,
and a chain organic compound having a functional group
reactive with the organic reactive group.

15 With respect to the silane coupling agent, further
description will be made.

(a) First, a functional group reactive with an amino,
vinyl or epoxy group of the silane couplin§ agent is
introduced in the moleculdar terminal and/or the molecular

20 chain of a chain organic polymeric compound. For example,
when a silane coupling agent having an amino group is
employed, a carboxyl group reactive with the amino group is
introduced in the above molecular terminal and/or the
molecular chain of a chaiﬁ organic polymeric compound.

25 (b) Subsequently, the resultant chain organic
polymeric compound having the above functional group

introduced is reacted with the silane coupling agent.

|||iiiin‘iiilff Tl




époiy? ur et hane and pol yester resins. The above witing pad of the present
\mventron may be produced by a process conprising a step of formng
droplets of a spacer formng solution conprising an organic solvent 20

and, dissolved or dispersed therein, a nonconductive resin on a preheated
electrode surface, and evaporating t?@ organi c solvent fromthe droplets to
form dot spacers each having a height (G not greater than 15 [err]m and
being snmaller than a dianmeter (d) thereof on the el ectrode 25 surface (G
< d), in which the average center distance (L) between the adjacent dot
spacers is not gfBaFBp Fﬁﬁﬁtwébt[@fr}h?aﬂﬂe€¢€Pdﬁl§u¥ﬂﬁﬁﬁchth:PQQ*nﬂq(J

gffect forna g an e ectroaf surface an Xin thereto of the
i nsul ating 8%t gﬁagg FPiAGH bBSHL_EIPBe ?ip %ﬁﬂlcrﬂﬁ Werifte, it may
be aCCO”p'iéoﬁgoBde a thgaanRE%XonglsngﬁﬁOgagé %rg% %Pcon uctive
the material composing the electrode, a coating solution
5 comprising an organic solvent and, dissolved or dispersed
therein, the above chain organic polymeric compound having
the functional group capable of bonding with the material
composing the electrode, is applied to the electrode
surfaée by épplication means, such as a bar coater, a
10 spigner, a roll coater or a dipping bath, and thereafter
the substrate with the electrode applied the coating
solution is heated for drying.

In the preparation of the above coating solution,
there may be used, preferably, organic solvents having

15 relatively low boiling points, such as ethanol,
isopropanol, butanol, acetone, methyl ethyl ketone and
ethyl acetate. These orgariic solvents may be used either
individually or in combination.

The concentration of the chain organic polymeric

20 compound in the coating solution is preferably in the range
of 0.1 to 10 % by weight.

The durability of the electrodes of the writing pad
and the minimum input load required for the image inputting
to the writing pad can be regulated by changing the

25 concentration of the chain organic polymeric compound.

For example, when the concentration of the chain

organic polymeric compound is less than 0.1 by welght,

il



. ¢« ¢ -
5 resin as nentioned above dissolved or dispersed in an organic sol vent
.{%0 generate uniformdroplets to hit the droplets against a preheated

el ectrode and thereafter evaporating the organic solvent fromthe droplets.
In this nethod, hem spherical dot spacers are fornmed on the 10 electrode.
Organi ¢ sol vents capabl e of dissolvi?g t he above nonconductive resins are
preferably used in the preparation of the above spraying sol ution.
Especially preferred are solvents having relatively | ow boiling points,
such as 15 ethanol, isopropanol, butanol, acetone, nethyl ethyl ketone and

ethyl acet khe. amowREseforhaniBSYSRY LAY SORGFNHR RRLINYT khFORRRNNA dual |y or
I n conbinagion“ The ,concentration Qf the_resip conponent, in the spraying
solution d B@ﬁ&§goNlFﬁetP?pélﬁFtﬁﬁgFo?%ﬁf?%%ihSZ@D THHSSRE . 301

l e, wh th ' ' I t ' it i f d
that the cORBENERSERORST SPREC: HEPRECARBORBRES | SUTHEL Lhr i Solf i on be
n the ranggatcLdl @ol0:% DYELgREs OB LHE GLIEIO35. WS diie resin

conponent is“an acrylic resin, I'sS preferred
5 other hand, when the concentration of the chain organic

polymeric compound exceeds 10 % by weight, the amount of
the insulating organic polymeric compound bonding with the

. electrode surface is so large that a large input load
becomés inevitable for inputting images to the writing pad.

10 Thus, an excessive amount of the insulating organic

polymeric compound may result in that it is impossible to
input images to the writing pad even with a maximally
increased input load by an input pen.

In the heating for drying of the substrate with the

15 electrode applied the coating solution, it is preferred
that the temperature of the electrode surface be in the
range of 100 to 150 ©°C.

The treatment of the electrode surface with the chain
polymeric compound can also be conducted by the following

20 method.

First, the electrode surface is coated with a coating
solution containing a coﬁpound having both a group reactive
with an inorganic compound and an organic reactive group in
the same molecule, such as a silane coupling agent, to

25 react the inorganic reactive group of the compound with the
material composing the electrode. Subsequently, the

electrode surface thus coated is further coated with a
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25 the concentration of the resin conponent in the spraying solution be
.kn the range of 1 to 20 % by wei ght. 15 I norgani ¢ conpound particles,
.such as those of silica, alumna, titania and zirconia, nmay be dispersed in
the spraying solution. In the dispersion of the inorganic conpound.
particles in the spraying solution :ihe particles 5 are preferably used in
an amount of 1 to 30 parts by meigﬁt per 100 parts by weight of the resin
conmponent. Wen the anount of the inorganic conpound particles is in the
above range, by the use of the inorganic conpound particles having a
particl e siceisnaldadnuttiltan dong alieiight aothiiinaplyyhéritocomgodott spacers,
there can be obtained dot spacers each conprising inorganic conpound
parti cl es heoiigred Wuarettilmnadb grevmoressddoei vdtheshe, okgapiie sprayi ng of
t he above spraying solution onto a given el ectrode surface, it _is preferred
t hat t he &1&&St%igHe group of the compound, such as a silane coupling
agent, the functional group being introduced in the
5 molecular terminal or chain thereof in the method described
hereinbefore, to react the functional group of the chain
polymeric compound with the organic reactive group of the
former compound. Thus, the electrode treated with the
insulating chain polymeric compound is obtained.
10 " In the writing pad of the present invention, one of
the pair of electrode surfaces of the writing pad may be
treated with the above insulating chain organic polymeric
compound, with the other electrode surface having the
insulating dot spacers formed thereon.
15 Further, the writing pad of the present invention may
be provided with a substrate having an electrode attached
thereto, which is either one in which the electrode surface
is first treated with the insulating chain organic polymer
compound and the insulating dot spacers are then formed
20 thereon, or one in which the insulating dot spacers are
first formed on the electrode surface and the electrode

surface having the dot spacers thus formed is then treated

with the insulating chain organic polymeric compound.

25 Eff f Inv ion

By the process for producing a writing pad according

to the present invention, an writing pad is obtained which
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(AR



15 surface be preheated to maintain a presel ected tenperature. Preferably,
itme tenperature of the electrode surface is about 100 [err]C or |lower. The
hei ght, diameter and center distance of the dot spacers fornmed on the

el ectrode surface can be controlled by regul ating the concentrati or of
solid 20 contents in the sprayingtgﬁlution; the spraying rate of t-he
solution and the spraying pressure d time. Also, the insulating dot
spacers can be formed by a screen printing nmethod in which an ink
cont ai ning the above resin conponent is applied through a screen printing
plate 25 ﬁ@mpngsassﬂlPabreoﬁp%ﬁbﬁbrétﬁé each e elng gl ethyoftee, and

ot her net hads. 3 shows anot her, enbodi nent of, the witing pad of

t he presenF°Fﬁ9€n?PoﬂneTﬂFstV?|??ﬁﬁaﬁ%ﬂ Ghereotndhe, RAs 9%he witing pad
I A shown In gsgragéseégggg é?géoged n paraf’:[ef"n Irgﬁgﬁué é%y that

the electrodes face one another with a predetermined gap

S5 Dbetween the substrates by means of a plurality of
insulating dot spacers having a predetermined height,
diameter and center distance, the dot spacers being fixed
to at least one of the electrode surfaces.

in the writing pad of the present invention, the

10 height, diameter and center distance of the insulating dot
spacers are specifically designed not to give the upper
substrate any significant flexibility, so that even if
fingers or other portions of a writer's hand inadvertently
come into contact with the surface of the upper substraté

15 (input~side substrate) of the writing pad at the time of
inputting characters énd graphics with an input pen, an
erroneous input due to such a contact to the writing pad
can be prevented.

That is, when the upper substrate of the writing pad

20 is depressed with an input pen, the tip of the input pen is
supported through the input-side substrate by the dot
spacers, because the distance between the adjacent dot
spacers is small as compared with that of the conventional
writing pad, so that the upper substrate does not suffer

25 from any substantial flexibility. However, a strain
deformation occurs only at a locality of the upper

substrate inclusive of the electrodes, depressed by the



5 ghain organi ¢ polynmer having a functional group capable of bonding Wi th
fshe material conposing the electrode is forned on the surface of the

el ectrode 11 di sposed on the upper substrate 14. The insulating chain
organi ¢ pol yneric conmpound 10 formng the layer 16 is chem cal |l y.bonded
with the material conposing the egf trode 11, so that the surface of the

el ectrode 11 is apparently covere ith a fine-whiskery or networked

i nsul ating chain organic polyneric conpound. This layer 16 of an insulating
chain organic polyner 15 may al so be di sposed on the surface of the

el ect r odeinpuprpen dedTlvhs t heca blergenprated estimimige fiymat isuy fofce

treatment for formng the |ayer 16 of an insulating chain organic polyner
on the subFRACEPBET afUPERERLYNEOBPerREeR| D dehe Straky dpfqampddon he
friction between the 20 electrggfi 11, 12 by virtue of the insulating

chain or g&hi tPPofghefPReEERPbUNG é?e%?t%?*é%???ﬁfQMREHﬁW?tﬂpﬂﬁﬁbrovenent.
The o noRA080 85 PRLUELL B8 IPOLAE ol tiag f0at e surface (Teatrent of

5 In the writing pad of the present invention, the
height of the dot spacers is small to a degree such that
the upper electrode can be brbught into contact with the
lower electrode by the strain deformation. However, even
at sqpﬁ the small height of the dot spacexrs, the upper

10 substrate does not cause by its own wight to contact the
upper and lower electrodes with each other, because the
distance between the adjacent dot spacers is small.

When the upper substrate of the writing pad is

depressed with a finger or other portions of a writer's

15 hand, the area of the upper substrate brought into contact
with the finger, etc. is greater than that brought into
contact with an input pen at the time of image inputting.
Thus, if the load applied to the input pen is identical
with that applied to the finger, etc. (erroneous input

20 load), the pressure applied to the upper substrate by the
finger, etc. is smaller than that applied by the input pen,
because the finger, etc. have a radius of curvature greater
than that of the input pen tip. For these reasons, much
greater load is required for inputting with the fingers,

25 etc. than with the input pen.

Therefore, in the writing pad of the present

invention, a load as applied to the upper substrate by
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*25 ¥12 has at |east one functional group capabl e of bonding with the
. matertal conposing the electrode per nolecule at its nolecular term nal

.and/or in its nolecular chain.. 17 Conpounds suitable for form ng the
principal chain of- the chain organic pol yneric conmpound having a fwuncti onal
group capabl e of bonding with the erial conposing the el ectrode;

I ncl ude, for exanple, polyethylene, pol ypropyl ene, polystyrene,

pol yvi nyl chloride, polyvinyl acetate, polyvinyl acetal, polyacrylic acid,
pol ynmet hacrylid acid, polyacrylic esters such as Iynethyl acryl ate,

pol ymet hac#fyﬁci‘ce’é%ftféﬁ sC%Q?@F%so%oﬁ%#ﬂll &t -ha@fy Rafeitgsl' gabaptoni tril e,
pol yacryl am de, tetrafluoroeth Iene ol V|nyI|dene fluoride,

pol ybut adl%‘?fén"tpoﬁﬁ ;f)f/%r%“ 3R aéfl néf, SEERPLEHE- vi nyl

acetat e copolyres, " pplycar bopal e, 9ol ye! @gfeecemee&eypgtr@%'e% g, 27 OMaL i ©
pol yest ers,

Further, in the writing pad of the present invention,

S the substrates are not flexed so that occurrence of
erroneous operations by repeated inputs can be obviated.

The writing pad of the present invention having the
above advantageous properties is suitable for use as an
image-input ﬁnif for a writing apparatus, such as a

10 hand@ritten—character—recognizing optical character reader
and CAD.

Still further, when the faceplate of the writing pad
is transparent, that is, when not only are the upper and
lower electrodes employed for composing the writing pad,

15 inclusive of supports therefor, transparent but also the
insulating dot spacers interpqsed between the upper and
lower electrodes are transparent, by mounting of the
writing pad on the screen of a display uﬁit, it can be
realized that a handwritten image formed on the writing pad

20 is visually checked on the screen of the display unit
through the writing pad, as in the preparation of
conventional hard copy by handwriting.

Moreover, by treating at least one of the two
electrode surfaces of the writing pad with an insulating

25 chain_organic polymeric compound having a functional group

capable of bonding with the material composing the

electrode, the friction between the electrodes attributed



'pofyéthylene oxi de. 15 A transparent witing pad is widely utilized,
mhlch conpri ses upper and | ower substrates each having an el ectrode of an
*inorganic compound forned thereon. For the treatnent of the electrode

conposed of an
pol ymeric 20

i norgani ¢ conmpound, there can be used a chain orgamc
conmpound having a gnglp reactive wth the inorganic-conmpound

(hereinafter referred to as an'inorganic reactive group”), e.g., a hydroxyl
or al koxy group, as the functional group capable of bondi ng with the

mat eri al conpqgsi n

group i nctd&st
(Rlerr])a

t he el ectrode. 25 bove |nor%gnic reactive

S FORY it ISRt S Wﬁﬁﬁsa EeB) Cﬁﬁogﬁ BiniRazed kAl a:

iher o 1 e AR J“Jﬂ)be‘rlﬁtyaﬁé RSt PenadperaRiery s a

The present invention will now be illustrated with

reference to the following Examples, by which the present

5 invention is in no way limited.

Example 1

Using a molding of indium oxide containing 5 % by

weight of tin oxide, a vapor deposition was carried out

10 onto a film of polyethylene terephthalate (PET) of 25 Um in

thickness preheated at 100 °C by means of a 2 kW electron

gun under the conditions such that the deposition rate was

3 A/sec and that the partial pressure of oxygen was 3 x 10~

4 torr, thereby obtaining a PET Fg film having a

15 transparent electrode formed thereon.

Subsequently, the same procedure as above was repeated

except that a glass plate having a thickness £ 1.1 mm was

used in place of the PET film, which was preheated at 400

©C, thereby obtaining a glass plate Gy having a transparent

20 electrode formed thereon.

Onto the surface of the electrode of the thus obtained

glass

plate with electrode Gy, a spraying solution

comprising 960 parts by weight of methyl ethyl ketone

containing 40 parts by weight of polyester resin (VYLON

25 produced by Toyobo Co., Ltd.) was sprayed from a distance

of 1 m from the electrode surface for 1 min while heating

the glass plate to keep the temperature of the electrode

i iii



hydroéen atomor an alkyl group having 1 to 4 carbon atoms; and each of a™
aRd b i*s an integer of 0 to 2 and c is an-integer of 1 to 3, provided that
a+b+c=23 10 The pol yneric conmpound bonds at the site of the
-OR3 group (hydroxyl or al koxy group) of the forrmula [I] with the igorganic
conpound conposi ng the el ectrode. quztional groups each containing.Ti or
Zr in place of Si may also be utiliZed. 15 The chain organic

pol ymeri c conpound having a functional group capable of bonding with the
mat eri al conposing the el ectrode preferably has a nunber average nol ecul ar
wei ght of 1swofaee 2V0SOMY undriitdhe corglitdonso sugh, 8bet ¥he use of the
chain organicgggl meri c conpound 20 havj ng a_ nunber _average nol ecul ar

wei ght of |88 g Tlevoritt YaR 10 /it ad’fd @Ihéét FO&e PELTIIEed¥8Bease

nput i ng | AeRRLeTa ¢ LR (i PRPTS ShG ASTLLSERT THEFEr OFE, | the

bol ymor ¢ coPbeina P07t VEADE e it BB TG Garge

brought 5abogiectrode Gy having hemispherical insulating dot spacers |
formed on the electrode surface.

The diameter {(d) of the dot spacers on the electrode
surface and the center distance (L) between the adjacent -
dot sﬁacers Qere determined by taking an electron

10 micrograph of the electrode surface having the dot spacers
formed thereon and by averaging measurements with respect
to 10 dot spacers. In addition, the height (G} of dot
spacers was measured by the use of a tracer-type surface
roughness tester. (SURFCOM manufactured by Tokyo Seimitsu

15 <cCo.)

The results ére shown in Table 1.

Thereafter, the PET film with electrode Fg was
disposed on the surface of the electrode of the glass plate
with electrode G; so aé to be brought the electrode surface

20 of the PET film with electrode Fg into contact with the dot
spacers, thereby obtaining a writing pad in which the
electrode of the PET film with electrode Fgp was an upper
electrode (input-side)} while the electrode of the glass
plate with electrode G; was a lower electrode.

25 With respect to the obtained writing pad, the

following properties were evaluated.

{1) Required input Load
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° » 3 e
at both of the electrodes when a vast plurality of sliding inputs are
,conducted with an input pen. On the other hand, in the witing pad having
*its electrode treated with the 19 chain organic polyneric conpound
havi ng a nunber average nol ecul ar wei ght of greater than 200, 000, ~t he i nput
| oad required for the pen inputtin othe witing pad is likely would to
be too large, so that it would be %ﬁ%ossible to input images 5 with an
i nput pen. Anpong the chain organic polymneric conpounds each having a
functional group capable of bonding with the material conposing the
el ectrode, a chdien REYdilem poipprartiing dingo wppperoe lass riodet wassur f ace
treatment of the electrode 10 of an inorganic conpound may be synthesized
from a corffRERPIR/ iKY ARRVY inbrygdvad AeFrsngdsudareser the FEBudlmn t he

sanme nol ecu] e, such as silane and titani um coupling agents, .
with each of polyacetal resin depressing Den respectively

having tips with radii of curvature (R) of 1 mm and 2 mm.
5 The change of the resistance betwgen the upper and lower
electrodes was measured while gradually increasing the
perpendicular load. A load value at which the resistance
was 2 kQ or lower was. determined, and evaluated as the
load ¥equired fér inputting to the writing pad with an
10 input pen.
{2) Erroneous Input Load
The PET film supporting the upper electrode was
depressed by applyving a load perpendicular to the PET film
with a silicone resin depressing pen having a tip with a
15 radius of curvature (R) of 10 mm and having a hardness of
60. The change of the resistance between the upper and
lower electrodes was measured while gradually increasing
the perpendicular load. A load value at which the
resistance was 2 kQ or lower was determined, and evaluated
20 as the load generating noise by an erroneous input by a
portion of a writer's hand when he inputs images to the
writing pad with an input pen while touching the portion of
his hand to the pad.
(3) Durability
25 The PET film supporting the upper electrode was
depressed by a commercially available ball-point pen under

a load of 300 g, and, while keeping the load, the pen was



.

and a' chain organi ¢ conpound having a functional group reactive with the
pkgani C reactive group. 15 Wth respect to the silane coupling
agent, further description will be made. (a) First, a functional group
reactive with an am no, vinyl or epoxy group of the silane coupling.agent
Is introduced in the nolecular termnal and/or the nolecular 20 chai n of
a chain organi c polyneric conmpound. 2Bor exanpl e, when a silane coupling
agent having an am no group is enployed, a carboxyl group reactive with the
am no group is introduced in the above nol ecul ar term nal and/or the

mol ecul ar c&eb&ﬁ%calqpa@miar BANLRePRLYAPLhE 1E0PROUDInePity of th&)
Subsequently, the resultant chain organic polyneric conpound having the

above functiimagle pecumel poogducetel aumbaet 6d wethptbeatihgnslcqimbsng

agent . 20 In the treatnment of the electrode surface with the use
made before the occurrence of the poor linearity was
evaluated as the durability of the writing pad.

5 The results are also shown in Table 1.

Example 2
The same procedure as in Example 1 was repeated except
that a spraying solution comprising 960 parts by weight of
10 metﬁyl ethyl ketone containing 100 parts by weight of
polyester resin (VYLON produced by Toyobo Co., Ltd.) was
used and that the spraying time was 50 sec, thereby
obtaining a glass plate with electrode G; having insulating
dot spacers formed on the electrode surface. With respect
15 to the resultant dglass plate with electrode, the height (G)
of dot spacers, the diameter (d) of the dot spacers on the
electrode surface (d) and center distance (L) between the
the adjacent dot spacers were measured in the same manner
as in Example 1.
20 The results are shown in Table 1.
A writing pad was produced in the same manner as in
Example 1 except that use was made of the above glass plate
with electrode G having insulating dot spacers formed on
the electrode surface was used. The same evaluations of
25 properties as in Example 1 were conducted with respect to
the produced writing pad.

The results are also shown in Table 1. e
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of the thus obtained insulating chain organic polyneric conpound havi ng a
fauncti*onal group capabl e of bonding with the material conposing the

el ectrode, a coating solution 5 conprising an organic sol vent and,

di ssol ved or dispersed therein, the above chain organic polyneric gonpound
havi ng the functional group capabl e @I bonding with the material conposing
the electrode, is applied to the eI% rode surface by application neans,
such as a bar coater, a 10 spinner, a roll coater or a dipping bath, and
thereafter the substrate with the el ectrode applied the coating solution is
heat ed f or Edamppilg 3In the preparation of the above coating solution, there
may be used, preferably, organic solvents having 15 relatively |low boiling
poi nts, such asOsthahbk, susfprepafiothebalanbtodacest dree gbasy|Ipkttyg| ket one
and ethyl acetate. These organic solvents nmay be used either individually
or in conmbWA&Pi Sllr?c?ﬁ@déoﬁ@eﬂg?*%%’i‘%ﬂ 5P bl & GREYIRS yneric 20

conmpound in the coating solutign is preferably in the range of. 0.1 to 10 %
by Weight_solutlon comprising 960 parts by weight of methyl ethyl

5 Xxetone containing 30 parts by weight of acrylic resin
(Acrydic A~-433 produced by Dainippon Ink Chemicals, Inc.)
and 20 parts by weight of melamine resin (Super-Beckamin L-
105 p;oduced by Dainippon Ink Chemicals, Inc.) was sprayed
from a distance of 1 m from the electrode surface for 1.5
10 min.while heating the glass plate to keep the temperature
of the electrode surface at 80 °C under the conditions such
that the spraying flow rate was 20 ml/min and that the
pressure was 2 kg/cm?. After the spraying, the resultant
plate was dried at 150 °C to thereby obtain a glass plate
15 with electrode G3z having hemispherical insulating dot
spacers formed on the electrode suxface. With respect to
the resultant glass plate with electrode, the height (G) of
the dot spacers, the diameter (d) of the dot spacers on the
electrode surface and the center distance (L) between the
20 adjacent dot spacers were measured in the same manner as in
Example 1.
The results are shown in Table 1.
A writing pad was produced in the same manner as in
Example 1 except that the above glass plate with electrode
25 Gz having insulating dot spacers formed on the electrode

surface was used. The same evaluations of properties as in



resi stance to scuffing and The resistance to scuffing and durability of the
.8l ectfodes of the witing pad and the minimuminput |oad required for the

< mage inputting to the witing pad can be regul ated by changing the 25
concentration of the chain organic polyneric conpound. For exanpl e~ when
the concentration of the chain orgagijc polyneric conpound is less than 0.1
% by wei ght, 21 the anmount of the i nsulating organic polyneric conpound
bonding with the el ectrode surface is not sufficient, so that cases may

ari se where desirable durability cannot be inparted to the el ectrodes of
the writinBXpRBIeOh PRES5COnguRELInTARDP KRERSPRetBoMRRPFAERER0f the chain
organi c polénerlc conpound exceeds 10 % by wei ght, the anobunt of the

i nsul ati ng"or§afPcPBE'ymeri ¢ conpound bonding with the el ectrode surface is

so large that agwhaf%%su&eut 224188° QBRI 28Vickgbes TOr i nputting images to
5 Example 4
The same procedure as in Example 3 was repeated except
that the spraying pressure was 3 kg/cm?, thereby obtaining
a glass plate with electrode G4 having dot spacers formed
on thé electrode surface. With respect to the resultant
10 glass plate with electrode, the height (G) of the dot
spacers, the diameter (d) of the spacers on the electrode
surface and the center distance (L) between the adjacent
dot spacers were measured in the same manner as in Example
1.
15 The results are shown in Table 1.
A writing pad was produced in the same manner as in
Example 1 except that the above glass plate with electrode
G4 having dot'spacers farmed on the electrode surface was
used. The same evaluations of properties as in Example 1
20 were conducted with respect to the writing pad.

The results are also shown in Table 1.

Example 5
The same procedure as in Example 3 was repeated except

25 that the spraying flow rate was 30 ml/min, hereby obtaining

a glass plate with electrode Gs having dot spacers formed

on the electrode surface. With respect to the resultant



. M, -5
10 Thus, an excessive anount of the insulating organic polyneric conpound
,Jay result inthat it is inpossible to input inmages to the witing pad even

with a maxi mally increased input .l oad by an i nput pen. In the heating for
drying of the substrate with the 15 el ectrode applied the coating
solution, it is preferred that the nperature of the el ectrode surface be
in the range of 100 to 150 [err]C. e treatnment of the electrode surface
with the chain polyneric conpound can al so be conducted by the follow ng 20
method. First, the electrode surface is coated with a coating solution
conta|nlngiés@oﬁﬂéﬁﬁdwﬁ§h gdelsbeRdgn ther harpbtr éGtt PietBPodPtand an
organic reactive group in the sane nol ecul e, such as a silane coupling

agent, t 0 SPRCeXSga fhe K amedegarfidd P@é&?@véoﬁréﬁﬁcﬁFstﬂﬁ EBfpound with the
gg;s;ha!S%$%¥§H§¥g%theé%k%f%h%g%h.S%%% %%eg ¥anthe(f$ect£8ggnsgﬁéace t hus
dot spacers were measured in the same manner as in Example
5 1.
The results are shown in Table 1.
A writing pad was produced in the same manner as in
Example 1 except that use was made of the above glass plate
with eiectrode Gs having dot spacers formed on the
10 electrode surface was used. The same evaluations of
properties as in Example 1 were conducted with the writing

pad.

The results are alsc shown in Table 1.

15 Example 6
The same procedure as in Example 3 was repeated
except that the spraying time was 1 min, thereby obtaining
a glass plate with electrode Gg having dot spacers formed
on the electrode surface. With éespect to the resultant
20 glass plate with electrode, the height (G) of the dot
spacefs, the diameter (G) of the doﬁ spacers, the diameter
(d) of the spacers on the electrode surface and the center
distance (L) between the adjacent dot spacers were measured
in the same manner as in Example 1.
25 The results are shown in Table 1.
A writing pad was produced in the same manner as in

Example 1 except that the above glass plate with electrode
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22 coating solution containing a chain polyneric conpound having a
sfsunctional group reactive with the organic reactive group of the conpound,
'such as a silane coupling agent, the functional group being introduced in
the 5 nolecular termnal or chain thereof in the nethod described~
her ei nbefore, to react the functioq?? group of the chain polyneric -compound
with the organic reactive group of e fornmer conpound. Thus, the el ectrode
treated with the. insulating chain polyneric conmpound is obtained. 10
In the witing pad of the resen i nvention, one of the pair of electrode
surfaces ofétPRVIRS 18Ry PR RERS a?%&%t?}?%%%\%qm Mg chain
organi ¢ polyneric conpound mnth he other el ectrode surface having the

i nsul ati ng@as- sp3E€r§aF%rﬁ¥ﬁlPﬂE}85ﬁ O} spropertiey 3fetn F¥MRyS t+ ng pad
f th t d bst
glect?oggegggﬁchgé ﬁt?gtgggahfggégéteﬁ?hgﬁeoﬁﬁl %nghé%%ethelgggcﬁpode
surface 'SrgbﬁiEst5§§t§§sﬁdEﬂo&ﬁeihn§ﬂbfé'99 chai n organi c pol yner
S

S

Example 7
The same procedure as in Example 2 was repeated except
thét the spraying solution was sprayed while keeping the
temperature of the surface of the electrode formed on the
10 glass plate at 80 °C by heating the glass plate with
electrode Gg, thereby obtaining a glass plate with
electrode G7 having dot spacers formed on the electrode
surface. With respect to the resultant glass plate with
electrode, the height (G) of the dot spacers, the diameter
15 (d) of the dot spacers on the electrode surface and the
center distance (L) between the adjacent dot spacers were
measured in the same manner as in Example 1.
The results are shown in Table 1.
A writing pad was produced in the same manner as in
20 Example 1 except that use was made of the above glass plate
with electrode G7 having dot spacers formed on the
electrode surface was used. The same evaluations of
properties as in Example 1 were conducted with respect to
the writing pad.

25 _The results are also shown in Table 1.
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conpound and the insulating dot spacers are then forned 20 thereon, or one
|m whi‘ch the insulating dot spacers are first formed on the electrode
surface and the el ectrode surface having the dot spacers thus formed is
then treated with the insulating chain organic polyneric conpound. ~25

Ef fect of the Invention By the procgi_ for producing a witing pad -
according to the present invention,“a witing pad is obtained which 23
conprises a pair of substrates each having an el ectrode fornmed on one of
the surfaces thereof, the pair of substrates being disposed in parallel in
such a way that Onhe ehecsn@desefaéetbﬁeeéacthedembfhtbepgédeseph¢MQd gap 5
bet ween the substrates by nmeans of a pluralit i nsul ati ng dot spacers
havi ng a pFé&@t@ﬂﬁpﬁe&dﬁeﬁgh9bt§?aﬁ€té? %ﬁﬂmEé%t%w i WEMEEI t he dot

spacers being fixed to at | east one of the el ectrode surfaces.
solution comprising 960 parts by weight of methyl ethyl

ketone containing 3 parts by weight of spherical silica
5 particles (SHINSHIKYU-SW with an average particle size of 2
fm produced by Catalysts & Chemicals Industries Co., Ltd.)
and 40 parts by weight of polyester resin (VYLON produced
by Toyobo.Cof, Ltd.) was sprayed from a distance of 1 m
from the electrode surface for 1 min while heating the
10 glaes plate to keep the temperature of the electrode
surface at 60 °C under the conditions such that the
sprayving flow rate was 30 ml/min and that the pressure was
2 kg/cm?. After the spraying, the resultant plate was
dried at 120 °C to thereby obtain a glass plate with
15 electrode Gg having hemispherical insulating dot spacers,
each comprising silica particles covered with the polyester
resin, formed on the electrode surface With respect to
the resultant glass plate with electrode, the height (G) of
the dot spacers, the diameter {d) of the dot spacers on the
20 electrode surface and the center distance (L) between the
adjacent dot spacers were measured in the same manner as in
Example 1.
The results afe shown in Table 1.
A writing pad was produced in the same manner as in
25 ©Example 1 except that use was made of the above glass plate
with electrode Gg having dot spacers formed on the

electrode surface was used. The same evaluations of
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In the witing pad of the present invention, the 10 height, dianeter and"
‘oenter di stance of the insulating dot spacers are specifically designed not
to give the upper substrate any significant flexibility, so that even if
fingers or other portions of a witer's hand inadvertently cone into
contact with the surface of the uppﬁ substrate 15 (i nput-side substrate)
of the witing pad at the tine of Shtting characters and graphics with an
i nput pen, an erroneous input due to such a contact to the witing pad can
be prevented. That is, when the upper substrate of the witing pad 20 S
depressed\mnﬂwemﬁlﬁﬁp@ﬁ panExapplei p wereheopdpateferiith BedPpREE P t hr ough
the i nput-side substrate by the dot spacers, because the distance between

t he adj acertthedBrogyaessy §r|§l§ﬁaPF das conpared with that of the conventional
witing pad, so at th upper sybstrate dges_n ffer 25 from any
substantial flex 1SS ﬁ g?VQrﬁ dgFgﬁﬁa fon occurs only at a

| ocality of the upper substrate |ncIu5|ve of the el ectrodes, depressed by
t he

5 Example 9
Onto the surface of the electrode of the glass plate

with electrode Gy obtained in Example 1, a spraying
solution comprising 960 parts by weight of methyl ethyl
ketqpe containing 3 parts by weight of spherical

10 divinylbeniene.resin particles (Micropearl SP with an
average particle size of 4.25 Uum produced by Sekisui
Chemical Co., Ltd.), 30 parts by weight of acrylic resin
(Acrydic A-405 produced by Dainippon Ink Chemicals, Inc.)
and 20 parts by weight of melamine resin (Super-Beckamin L-

15 105 produced by Dainippon Ink Chemicals, Inc.) was sprayed
from a distance of 1 m from the electrode surface for 1 min
while heating the glass plate to keep the temperature of
the electrode surface at 80 °C under the conditions such
that the spraying flow rate was 30 ml/min and that the

20 pressure was 3 kg/cm?. After the spraying, the resultant
plate was dried at 150 ©C to thereby obtain a glass plate
with electrode Gg having hemispherical insulating dot
spacers, each comprising resin particles covered with the
acrylic and melamine resins, formed on the electrode

25 surface. With respect to the resultant glass plate with
electrode, the height (G) of the dot spacers, the diameter

(d) of the dot spacers on the electrode surface and the



24 input pen. This locally generated strain deformation of the upper
<Substrate cooperates with the strain deformati on of the dot spacers to
Tealize nmutual contact of the upper and | ower el ectrodes of the witing
pad. 5 In the witing pad of the present invention, the height of
the dot spacers-is small to a degr e%such that the upper el ectrode-can be
brought into contact with the | owe | ectrode by the strain deformation.
However, even at such a small height of the dot spacers, the upper 10
substrate does not cause by its own Weight to contact the upper and | ower
el ect r odesenter ddcivagdeer(L)bdeiween faediadiaseatbdotiegnachtsadgaeent dot
spacers is small. \Wen the upper substrate of the witing pad is depressed
wth a fi RESSUedbtifethsoSamsndagner @S & BExappde fand, the area of the
upper substrate brought into contact with the finger, etc. is greater than

that brought i WIS @5 SHP¥had Tedeat -t he tine of image inputting.

A writing pad was produced in the same manner as in
5 Example 1 except that the above glass plate with electrode
Gy having dot spacers formed on the electrode surface was
used. The same evaluations of properties as in Example 1
were conducted with respect to the produced writing pad.
_.The results are also shown in Table 1.
10
Example 1
Onto the surface of the electrode of the glass plate
with electrode Gy obtained in Example 1, a spraying
solution comprising 960 parts by weight of methyl ethyl
15 ketone containing 1 and 5 parts by weight of two types of
spherical silica particles (SHINSHIKYU-SW produced by
Catalysts & Chemicals Industries Co., Ltd.) having average
particle sizes of 1 and 5 um, respectively, and 50 parts by
weight of polyester resin (VYLON produced by Toyobo Co.,
20 Ltd.) was sprayed from a distance of 1 m from the electrode
surface for 1 min while heating the glass plate to keep the
temperature of the electrode surface at 60 °C under the
conditions such that the spraying flow rate was 30 ml/min
and that the ﬁressure was 2 kg/cm?. After the spraying,
25 the resultant plate was dried at 120 ©°C to thereby obtain a

glass plate with electrode Gyip having two types of

hemispherical insulating dot spacers different in height,



'Thusf if the load applied to the input pen is identical with that appliea

fﬂo thé finger, etc. (erroneous input 20 | oad), the pressure applied to

t he upper substrate by the finger, etc. is snmaller than that applied by the
i nput pen, because the finger, etc. have a radius of curvature greater than
that of the input pen tip. For thesg7reasons, much greater load is-required
for inputting with the fingers, 25 etc. than with the input pen.
Therefore, in the witing ‘pad of the present invention, a |oad as applied
to the upper substrate by 25 inadvertent contact of fingers, etc., of a
writer's h&aghcsmorisdngesadign Rerkarleapoevesed, wikhithe rRl e stRROUS

I nput by fingers, etc., can be effectively prevented, Further, in the

witing padeSiirh&oFmese P tRGeRLeGhrogde SpKLasthst FatRsTefRe ot 91 exed so
that occurngnoe of, . LLONE9U3 ORILAL! Q22 K LeRERkEY LRRULS: SRR, b, 0PI at ed.
the two types of dot spacers (Gi), {(G2), the diameters
5 (d1), {(dz) of the dot spacers on the electrode surface and
the center distance (L) between the adjacent dot spacers
were measured in the same manner as in Example 1.
The results are shown in Table 1.
A writing pad was produced in the same manner as in

10 Example 1 except that use was made of the above glass plate
with electrode Gig having dot spacers formed on the
electrode surface was used. The same evaluations of
properties as in Example 1 were conducted with respect to
the produced writing pad.

15 The results are also shown in Table 1.

xanmpl 1
Onto the surface of the electrode of the glass plate
with electrode Gg obtained in Example 1, a spraying
20 solution comprising 960 parts by weight of methyl ethyl
ketone containing 30 parts by weight of acrylic resin
(Acrydic A-433 produced by Dainippon Ink Chemicals, Inc.)
and 20 parts by weight of melamine resin (Super-Beckamin L-
105 produced by Dainippon Ink Chemicals, Inc.) was sprayed
25 from a distance of 1 m from the electrode surface for 1 min
while heating the glass plate to keep the temperature of

the electrode surface at 80 °C under the conditions such
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‘The writing pad of the present invention having the above advantageous
_Rropefrties is suitable for use as an image input unit for a witing
-apparatus, such as a 10 handwitten-character-recognizing optical
character reader and CAD. Still further, when the faceplate of theswiting
pad is transparent, that is, when gﬁé only are the upper and | ower-

el ectrodes enpl oyed for conposing writing pad, 15 I ncl usi ve of
supports therefor, transparent but also the insulating dot spacers

i nt erposed between the upper and | ower el ectrodes are transparent, by
mount i ng dafhatheher isprayipad fdow ratec ween 16f md/dispbag that,the can be
realized that a handwitten inmage fornmed on the witing pad 20 S
visual | y Giresictronashe sa/sey .of Subsedbeptiy, ubhe samreusbrahingriting pad,

as in the preparation of conventional hard copy bg handwri ting. Moreover,
by treati Pt iR EYahERRo eIddctrsge ofir taRefreP £Re witing pad

fUnct | onalS KU Ues FRHIEAGH BBndihG s ERAFG chit EPPOTLORBoSPAY Chet
5 the spraying flow rate was 25 ml/min and that the pressure
was 2 kg/cm?, After the sprayings, the resultant plate was
dried at 150 °C to thereby obtain a glass plate with
electrode Gl; having two types of hemispherical insulating
dot spacers different from each other in height formed on
10 the-electrode surface, With respect to the resultant glass
plate with electrode, the heights (Gi), {(G2) of the two
types of the dot spacers, the diameters (dy1), (dz) of the
dot spacers on the electrode surface and the center
distance (L) between the adjacent dot spacers were
15 measured.
The results are shown in Table 1.
A writing pad was produced in the same manner as in
Example 1 except thgt the above glass plate with electrode
G11 having dot spacers formed on the electrode surface was
20 used. The same evaluations of properties as in Example 1
were conducted with respect to the produced writing pad.

The results are also shown in Table 1.

I v xampl
25 .The same procedure as in Example 2 was repeated except
that the spraying solution was sprayed for B sec while

keeping the temperature of the surface of the electrode



"élécfnode, the friction between the el ectrodes attributed -26- 26 to
«Siding inputs (inputs with a pen) can be mnimzed to i nprove the

durability of both the electrodes. The present invention will now be
illustrated with reference to the foll ow ng Exanples, by which the~present
5 invention is in no way limted. gxanple 1 Using a nolding of indium

oxi de containing 5 % by wei ght of t|n oxi de, a vapor deposition was carried
out 10 onto a film of polyethylene terephthalate (PET) of 25 [err]min

t hi ckness preheated at 100 errlC by neans of a 2 kWel ectron gun under the
condi t i onsTQERAdt ﬁattlflﬁega@%sm 260 ?"at%zQNasc Py éﬁﬂ*‘f@@ct&ﬁd% R&F t he

| her.eb PET
Frerr) 111 RERRD: Roh 49EPFARE b oo aiviad b E AR Trn QP BaAnY

obtaining a glass plate with electrode G, having dot
spacers formed on the electrode surface. With respect to

5 the resultant glass plate, the height (G) of the dot
spacers, the diameter (d) of the dot spacers on the
electrode surface and the center distance (L) between the
adjacent dot spacers were measured in the same manner as in
Example 1.

10 ' The results are shown in Table 1.

A writing pad was produced in the same manner as in

Example 1 except that use was made of the above glass plate
with electrode G, having dot spacers formed on the
electrode surface was used. The same evaluations of

15 ©properties as in Example 1 were conducted with respect to

the writing pad. The results are also shown in Table 1.

21k ive Example 2

An insulating paste (1000 Medium produced by Jujo
20 Chemical Co., Ltd.) was printed onto the glass plate with
electrode Gg obtained in Example 1 by the use of a screen
printing plate having an opening diameter of 150 mm and a
pitch of 5 mm, and dried at 120 ©C, thereby obtaining a
glass plate with electrode Gp having dot spacers formed on
25 the electrode surface. With respect to the resultant glass
plate with electrode, the height of dot spacers (G), the

diameter (d) of the épacers on the electrode surface and

il il ‘“ﬂl\




Subsequently, the sane procedure as above was repeated except that a gl ass
M ate-having a thickness of 1.1 mmwas used in place of the PET film which
was preheated at 400 [err]C, thereby obtaining a glass plate Jerr] having
a transparent 20 electrode formed thereon. Onto the surface of theg
el ectrode of the thus obtained glass plate with electrode Jerr], a
sprayi ng sol ution conprising 960 padt® by wei ght of nethyl ethyl ketone
containing 40 parts by weight of polyester resin (VYLON 25 produced by
Toyobo Co., Ltd.) was sprayed froma distance of 1 mfromthe el ectrode

surface for tre Bl | A AAIA NG AhASS, B! 8 BkRENALRCpaRREL L Ur e Of

the electro 27 surtace at 60 [err] C under e conditions such that the
sprayi ng flipwd e WagedQ irivhE aakd didferd B8 pHESKEMBIVWAs 2 kg/cnferr].

After the spraying, the resultant plate was dried at 120 [err]C to t hereby
obtain a gl ass pitd eredillts are shown in Table 1.
A writing pad was produced in the same manner as in
5 Example 1 except that use was made of the above glass plate

with electrode Gy having dot spacers formed on the

electrode surface was used. The same evaluations of

properties as in Example 1 were conducted with respect to

the _writing pad.

10 The results are also shown in Table 1.
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5 . electrode Jerr] having hem spherical insulating dot spacers.fornmed on-
t ke el ectrode surface. The dianeter (d) of the dot spacers on the el ectrode
surface and the center distance (L) between the adjacent dot spacers were
determined by taking an electron 10 micrograph of the el ectrode surface
havi ng the dot spacers fornmed thereon and by averagi ng measurenments W t.h
respect to 10 dot spacers.- In additi oft,} t he hei ght (G of dot spacers was
nmeasured by the use of a tracer-type surface roughness tester. (SURFCOM
manuf actured by Tokyo Seimtsu 15 Co.) The results are shown in Table 1.
Thereafter, the PET filmwith electrode Flerr] was dis

posed on the surface
of the el ectrofe jof the|glias$ rlate M tih €l ectnode{d efr] Bo as to be bring
the el ectrode burfface 208 | ®f-gthe |RETeflig may £h el ¢etrpde Flerf] into
contact with the Jdgt spagerg/| 2hgriedygdbe dignj 84 @ WM t{ng pad | n which the
el ectrode of the BET fFlmiw,th LGt § ede, FLer L]l was$ ,an]upper e] ectrode
(i nput -si de) whi it hef ¢ejc® f HECGf° { Ry 9ll spplat ¢ Wwith efectfode Jerr]
was a |lower el ¢ctypdeB|8]8181818[(3!181818i8 {8 |38 |8
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25 Wth respect to the obtained witing pad, the foll ow ng ™
«psoperties were evaluated. (1) Required Input Load 28 The PET film
supporting the upper el ectrode was depressed by applying a | oad

perpendi cular to the PET filmw th each of polyacetal resin depressing pen
respectively having tips with radii of curvature (R) of 1 mm and 2°mm 5
The change of the resistance betwegm the upper and | ower el ectrodes was
measured while gradually increasing the perpendicular |oad. A |oad val ue at
whi ch the resistance was 2 k[err] or |ower was determ ned, and eval uated as

(e Load 1 oaul hed o A FBaS YS! BRLPI A cJ0op bR e
depr essed %x&ppl&’alc[‘%@ YA AR Pl 3 h&a&n@ﬁegq kbl M are
evaluated to be as high as greater than 1 kg. By contrast,
béth the values of erroneous input load of the writing pads
S5 of Comparative Examples 1 and 2 are evaluated to be as low
as less than 100 g. These show that, in image input units
utilizing the writing pads of the present invention, there
would be substantially no occurrence of any erroneous
operation attributed to an erroneocus input by portions of a
10 wrifer's hand.

Moreover, all the durability wvalues, in terms of the
number of repeated inputs, of the writing pads of the
present invention are evaluated to be as high as 30,000 or
more. By contrast, both the durability values, in terms of

15 the number of repeated inputs, of the writing pads of
Comparative Examples 1 and 2 are evaluated to be as low as
500 or less. These demonstrate the advantage of the

writing pads of the present invention in input durability.

20 Ex 12
nthesis of Chain Polymeric Compoun
Placed in a four-necked flask were 20 g of
polyoxyethylene methyl ether (POE) having a number average
molecular weight of 5.0 x 103 and 8 g of succinic
25 anhydride. Subsequently, the inside of this four-necked
flask was deaerated, and nitrogen gas was introduced

thereinto to create a nitrogen gas atmosphere inside the



with'a silicone resin depressing pen having a tip with a 15 radi us of
.curvat‘ure (R) of 10 mm and having a hardness of 60. The change of the

resi stance between the upper and | ower el ectrodes was neasured while
-gradual ly increasing the perpendicular |oad. A |load value at which.the
resistance was 2 k[ferr] or |lower was determ ned, and evaluated 20 . as the
| oad generating noise by an erroneods3input by a portion of a witer's hand
when he inputs images to the witing pad with an i nput pen while touching
the portion of his hand to the pad. (3) Durability 25 The PET film

suppor ti ng dheippei&liGidaade was depr assedibyniareatRBhel akl ¥ available
bal | - poi nt pen under a |oad of 300 g, and, while keeping the | oad, the pen

was 29 reslvpifcaldd/ 18ld dopyidieiifid Msunt idatkhgski keaei hydel tbethange
becane poor. The nunber of reciprocating slidings
four-necked flask. The mixture was stirred at 80 ©C for 72
hr, and the resultant reaction mixture was filtered by
5 suction filter. From the thus obtained filtrate, the 1,2-
dichloroethane and pyridine were removed by an evaporator
to obtain a white powdery reaction product. This white
powder was dissolved in 40 g of water, and diethyl ether
was added to the aqueous solution to separate the solution
10 int6 a water phase and an organic phase. Chloroform was
added to the obtained water phase, followed by separation
into a water phase and a chloroform phase, to extract the
reaction product contained in the water phase with
chloroform. Chloroform was evaporated off from the
15 chloroform phase to obtain a reaction product, which was
dissoclved in benzene. Dimethyl ether was added to the
benzene solution of the reaction product, and cooled on ice
to obtain white precipitate of 'a purified reaction product.
This white precipitate was separated by suction filtering
20 and dried in vacuo, thereby obtaining purified
polyoxyethylene methyl succinate having carboxyl groups.
A mixture of 10 g of the thus obtained polyoxyethylene
methyl succinate, 400 g of chloroform as a solvent and 1.06
g of dicyclohexylcarbodiimide as a catalyst was stirred in
25 a round bottom flask while cooling in an ice bath for 2 hr.
Thereafter, 1.36 g of aminopropyltriethoxysilane was added

to the mixture, and allowed to stand still at S °C for 24



nade'before the occurrence of the poor linearity was evaluated as the
.durabi‘lity of the witing pad. 5 The results are al so shown in Table
1. Exanple 2 The same procedure as in Exanple 1 was repeated except that a
sprayi ng solution conprising 960 parts by weight of 10 nethyl ethyl ketone
containing 100 parts by weight of polyester resin (VYLON produced by Toyobo
Co., Ltd.) was used and that the s@grdying tinme was 50 sec, thereby
obtaining a glass plate with el ectrode G having insulating dot spacers
formed on the el ectrode surface. Wth respect 15 to the resultant gl ass

plate with electi{gtvd Na N 1PN, ( On1¥frAVrns RAGE eraptatdic@drier b)) Of

the dot spacers on the electrode surface and center distance (L) between

the the adiracamds\iolarfPacaid: M G iNBASW ethirdd) Ui epdTRradBaliledds i N Exanpl e
1. 20 The results are shown in Table 1. A witing pad was produced

i n the samhaBstiert@Sobiaixamenzerexcriutital ofSa weacrtdde eirokhetabove
glass plate with el ectrode G having insulating dot spacers formed on
Diethyl ether was added to the benzene solution, and cooled
S5 on ice to obtain white precipitate of the reaction product.
This white precipifate was dissolved in ethyl acetate, and
undissolved precipitate residue was removed from the ethyl
acetate solution by suction filtering. The eth&l acetate
was evaporated off by an evaporator from the filtrate, and
10 the fhus obtained.solid was dried in wvacuo. Thus, chain

polymeric compound A comprising POE as a principal chain

was obtained.

Pr ion a Eval ion of Writi P
15 50 g of the above chain polymeric compound A was
gradually added to 950 g of tetrahydrofuran at room
temperature under stirring, thereby obtaining a dispersion
of the chain polymeric compound A.
The PET .film with electrode Fg obtained in Example 1
20 was immersed in this dispersion, and the PET film was
lifted from the dispersion at a rate of 2 mm/sec, followed

by heating at 120 °C for 30 min to dry the same. Thus, a

PET film with electrode Fj; having the electrode surface
treated with the chain polymeric compound A was obtained.

25 A metal ball having a diameter of 10 mm was put on the

electrode surface of the PET film with electrode Fj;, and

the coefficient of friction and the resistance to scuffing



the eIectrode surface was used. The sane evaluations of 25 properties as"™
in Exanple 1 were conducted with respect to the produced witing pad. The
results are also shown in Table 1. 30 Exanple 3 Onto the surface of the
el ectrode of the glass plate with electrode Jerr] obtained in ExanEIe 1, a
sprayi ng sol ution conprising 960 parts by weight of methyl ethyl 5 ket one
containing 30 parts by weight of acr4bic resin (Acrydic A-433 produced by
Dai ni ppon I nk Chemicals, Inc.) and 20 parts by weight of nelanine resin
(Super-Beckam n L- 105 produced by Dai ni ppon I nk Chenmicals, Inc.) was

sprayed frogxRigiet@dntkedlecdcindf %@fﬁ&&&?ﬂ&o%a%f %%C%of%ol 80l0 mn

while heating the glass plate to Keep the tenperature of tHhe electrode
surface at 8Ad[80r§Gasiespled condiné Qﬁ@tasllcﬂhltlh%ﬂeh%\e%%&@éhnﬂyf kaw rate

was 20 m/mn and that the

use of a surface property testing machine (HAIDON-14
manufactured by Shinto Scientific Co., Ltd.). In the

5 measurement of the resistance to scuffing, the metal ball
was caused to have one sliding rotation on the electrode
surface while applying the above load, and whether or not
the e;ectrode surface was flawed was observed under a
microscope. When the electrode surface was not flawed, the

10 resistance to scuffing was evaluated as being good.

The results are shown in Table 2.

Thereafter, the PET film with electrode F; was
disposed on the surface of the electrode of the glass plate
with electrode G; obtained in Example 1 so as to contact

15 the chain polymeric compound A on the electrode surface of
the PET film with electrode F; with the insulating dot
spacers (formed on the electrode surface) of the glass
plate with electrode Gj, thereby obtaining a writing pad in
which the electrode of the PET film with electrode F1 was

20 an upper electrode (input-side) while the electrode of the
glass plate with electrode G; was a lower electrode.

With respect to the obtained writing pad, the required
input load, the erroneous input load and the durability

were evaluated in the same manner as in Example 1.

25 The results are shown in Table 3.

Example 13

T



pressure was 2 kg/cnR. After the spraying, the resultant plate was dried at
150 [err]C to thereby obtain a glass plate 15 with el ectrode G3 having
hem spherical insulating dot spacers formed on the el ectrode surface. Wth
respect to the resultant glass plate with el ectrode, the height (G of the
dot spacers, the dianeter (d) of the dot spacers on the el ectrode surface
and the center distance (L) betweendtbhe 20 adj acent dot spacers were
nmeasured in the sane manner as in Exanple 1. The results are shown in Table
1. Awiting pad was produced in the same manner as in Exanple 1 except
that the alggws 15:S off , - N 3bund@err] having insul ati ng dot
spacers forned on the electrode surface was used. The sane eval uations of

properties as imhe ihshdeXaFphethréeracerBduclagkwih despeatedp dhe
produced witing pad.

nitrogen gas was introduced thereinto to create a nitrogen

gas atmosphere inside the flask. Thereafter, 20 g of
5 styrene purified by vacudm distillation, 0.4 g of 3-

mercaptopropionic acid,-0.82 g f 2,2*-
azobisisobutyronitrile and 40 g of anhydrous
tetrahydrofuran as a solvent were placed in the three-
necked flask. The mixture was reacted at 70 °C for 6 hr

10 witﬁ stirring, and the solvent was evaporated off from the
resultant reaction mixture to obtain a white powdery
reaction product. This white powder was dissolved in
benzene, and methanol was added to the benzene solution and
cooled on ice to obtain white precipitate of a reaction

15 product. This white precipitate was separated by suction
filtering, and dried in vacuo to obtain 16.3 g of purified
polystyrene (PSt) having carboxyl terminal groups. The
number average molecular weight of the obtained PSt was
measured by gel permeation chromatography (GPC), which is

20 found to be 12 x 104.

A mixture of 5.75 g of the thus obtained PSt, 100 g of
chloroform as a solvent and 0.1 g of
dicyclohexylcarbodiimide as a catalyst was stirred in a
round bottom flask while cooling in an ice bath for 2 hr.

25 'Thereafter, 0.13 g of aminopropyltriethoxysilane was added
to the mixture, and allowed to stand still at 5 °C for 24

hr to achieve reaction. Chloroform was evaporated off from



The results are also shown in Table 1. 5 Exanple 4 The sane procedure as ™
inm Exanple 3 was repeated except that the spraying pressure was 3
kg/cnferr], thereby obtaining a glass plate with el ectrode &4 havi ng dot
spacers forned on the electrode surface. Wth respect to the resultant 10
glass plate with electrode, the height (G of the dot spacers, the dianeter
(d) of the spacers on the el ectroded4slirface and the center distance (L)

bet ween the adj acent dot spacers were neasured in the same manner as in
Exanple 1. 15 The results are shown in Table 1. A witing pad was

produced i AHeh&eSHTR: AN IactS o m%dRes bneXeeRbehBalrathgagbgve gl ass
plate with el ectrode &4 having dot spacers forned on the el ectrode surface

was used. THhesane tey ddtatiinors beihzpnepaclined ods ofNaExaapt foh BlowREE.

conducted with respect to the witing pad. The results are also shown in

Tabl e 1. BEMehllandd Wes saliedrocadher beazene BEcduplien3 wad rcepiatiednexcept
ice to obtain white precipitate of the reaction product.

5 This white precipitate was dissolved in ethyl acetate, and
undissolved precipitate residue was removed from the ethyl
acetate solution by suction filtering. The ethyl acetate
was evaporated off by an evaporator from the filtrate, and
the thus obtained solid was dried in vacuo. Thus, chain

10 polymeric compound B comprising PSt as a principal chain

was obtained.

Pr ion and Evaluation of Writing Pad
5 g of the above chain polymeric compound B was
15 gradually added to 995 g of tetrahydrofuran at room
temperature under stirring, thereby obtaining a dispersion
of the chain polymeric compound B.
The PET film with electrode F(y obtained in Example 1
was immersed in this dispersion, and the PET film was
20 1lifted from the dispersion at a rate of 1 mm/sec, followed
by heating at 120 ©°C for 30 min to dry the same. Thus, a
PET film with electrode F3 having the electrode surface
treated with the chain polymeric compound B was obtained.
The coefficient of friction and the resistance to
25 scuffing of the electrode surface of the PET film with
electrode F, were evaluated in the same manner as in

Example 12.



25 that the spraying flowrate was 30 ml/mn, hereby obtaining a glass
Ppltate with el ectrode Jerr] having dot spacers fornmed on the el ectrode
surface. Wth respect to the resultant 32 glass plate with el ectrode,
the height (G of the dot spacers, the dianeter (d) of the dot spacers on
the el ectrode surface and the center distance (L) between the dot spacers
were measured in the same manner as4®8n Exanple'5 1. The results are shown
in Table 1. A witing pad was produced in the sane manner as in Exanple 1
except that use was made of the above glass plate with electrode Jerr]

having dot spacené keedBesoarthg1d8 sebegtiRdeaisU&fAce was used. The sane
eval uations of properties as in Exanple 1 were conducted with the witing

pad. The resulta atketahgopatiowsisi prdatit€dlin the same manner as in

Example 1, except that the above PET film with electrode F»
and the glass plafe with electrode G3 obtained in Example 3

5 were employed. With respect to the obtained writing pad,
the required input load, the erroneous input load and the
durability were evdiﬁated in the same manner as in Example
1.

.The results are also shown in Table 3.
10 '

Example 14

Synthesis of Chain Polymeric Compound C

The inside of a three-necked flask was deaerated, and

nitrogen gas was introduced thereinto to create a nitrogen

15 gas atmosphere inside the flask. Thereafter, 5 g of methyl
methacrylate purified by vacuum distillation, 0.14 g of 3-
mercaptopropionic acid, 0.07 g of 2,2'-
azobisisobutyronitrile and 10 g of dried tetrahydrofuran as
a solvent were placed in the three-necked flask. The

20 mixture was reacted at 60 °C for 3 hr with stirring, and
the solvent was evaporated off from the resultant reaction
mixture to obtain a white powdery reaction product. This
white powder was dissolved in benzene, and hexane was added
to the benzene solution and cooled on ice to obtain white

25 precipitate of a reaction product. This white precipitate
was separated by suction filtering, and dried in vacuo to

obtain 3.3 g of purified polymethyl methacrylate (PMMA)



15 Exgnple 6 The same procedure as in Exanple 3 was repeated except that
.the spraying tinme was 1 nin, thereby obtaining a glass plate with el ectrode
Jerr] having dot spacers forned on the el ectrode surface. Wth respect to
the resultant 20 glass plate with electrode, the height (G of the dot

spacers, the dianmeter (G of the dot spacers,the dianeter (d) of the
spacers on the el ectrode surface and 2 he center distance (L) between the
adj acent dot spacers were neasured in the same nanner as in Exanple 1. 25
The results are shown in Table 1. A witing pad was produced in the sane

NMBNNer as avEXR MR Erblo8XC fRirntitall iuplove rTikassmBbat 8viirheel ectrode
33 &6 having dot spacers forned on the el ectrode surface was used. The sane

eval uat i onsncdfe qieherd Rftaol X A=A nkavevpiac aaduskaguwketihbyespect to
the witing pad. The
which was found to be 8.5 x 103.
A mixture of 2 g of the thus obtained PMMA, 100 g of

5 chloroform as a solvent and 0.049 g of dicyclohexyl-
carbodiimide as a catalyst was stirred in a round bottom
flask while cooling in an ice bath for 2 hr. Thereafter,
0.13 g of aminopropyltriethoxysilane was added to the
mixture, and allowed to stand still at 5 ©°C for 24 hr to

10 achieve reaction. Chloroform was evaporated off from the
resultant reaction mixture, and benzene was added thereto
to obtain a benzene solution of a reaction product. Hexane
was added to the benzene solution, and cooled on ice to
obtain white precipitate of the reaction product. This

15 white precipitate was dissolved in ethyl acetate, and
undissolved precipitate residue was removed from the ethyl
acetate solution by suction filtering. The ethyl acetate
was evaporated off by an evaporator from the filtrate, and
the thus obtained solid was dried in vacuo. Thus, chain

20 polymeric compound C comprising PMMA as a principal chain

was obtained.

Production and Evaluation of Writing Pad
20 g of the above chain polymeric compound C was
25 gradually added to 980 g of tetrahydrofuran at room
temperature under stirring, thereby obtaining a dispersion

of the chain polymeric compound C.



e

r.esul‘t,s are also shown in Table 1. Exanple 7 The sanme procedure as in
Bxanple 2 was repeated except that the spraying solution was sprayed while
keepi ng the tenperature of the surface of the electrode fornmed on the 1 0.
glass plate at 80 [err]C by heating the glass plate with electrode~derr],

t hereby obtaining a glass plate with, el ectrode G/ having dot spacers forned
on the el ectrode surface. Wth resﬁggt to the resultant glass plate with

el ectrode, the height (G of the dot spacers, the diameter 1 5 (d) of the
dot spacers on the el ectrode surface and the center distance (L) between

t he adj acent ddthepRREr&ilwereltieasiecrdde e obsmdngdnhar ExampheEkanpl e 1.
The results are shown in Table 1. A witing pad was produced in the sane
manner as was 2bmmersedpie thikcdbipersitons@anthdheadEToff ithe walsove gl ass
plate with el ectrode G/ having dot spacers fornmed on the el ectrode surface
was used. ThEtQAnErensthatdtReBIion derd idaLt ? BRLF5Ce FokdP¥eonduct ed

with respgg§ ﬁgaégggmgétigg Jgu%or 30 min to dry the same. Thus, a

5 PET film with electrode F3 having the electrode surface
treated with the chain polymeric compound C was obtained.
The coefficient of friction and the resistance to

scuffing of the electrode surface of the PET film with

elecprode F3 were evaluated in the same manner as in
10 Example 12.
The results are also shown in Table 2.
A writing pad was produced in the same manner as in
Example 1, except that the above PET film with electrode Fj3
and the glass plate with electrode Gg obtained in Example 8
15 were employed. With respect to the obtained writing pad,
the required input load, the erroneous input load and the
durability were evaluated in the same manner as in Example
1.
The results are also shown in Table 3.
20
Example 1
Synthesis of Chain Polymeric Compound D
The inside of a three-necked flask was deaerated, and
nitrogen gas was introduced thereinto to create a nitrogen
25 gas atmosphere inside the flask. Thereafter, 15 g of vinyl
acetate purified by vacuum distillation, 0.15 g of 4,4'-

azobis (4—-cyanoisovaleric acid) and 5 g of methanol as a



25 R The results are also shown in Table 1. Exanple 8 34 Onto the
gsurface of the electrode of the glass plate with electrode Jerr] obtained

in Exanple 1, a spraying solution conprising 960 parts by wei ght of nethyl

et hyl ketone containing 3 parts by weight of spherical silica 5 particles

(SHI NSHI KYU- SWw th an average particle size of 2 [err]m produced by

Catal ysts & Chemicals Industries CoS5,1Ltd. ) and 40 parts by wei ght of

pol yester resin (VYLON produced by Toyobo Co., Ltd.) was sprayed froma

distance of 1 mfromthe el ectrode surface for 1 nmin while heating the 10

gl ass pl at 8cliQehReRelrae phAMRRN AlnlkeOk nirle -akebrodeask! f atRe ahi BOuLEr 1] C
under the conditions such that the spraying flowrate was 30 mM/mn and

t hat the pwessuweactas atkgocoerol. 4AhtrekvithesspEayhgg, ahdectiesul tant pl ate
was dried at 120 [err]C to thereby obtain a glass plate with
solvent was evaporated off from the resultant reaction
mixture. Thus, a white powdery réaction product was
5 obtained. This white powder was dissolved in dioxane, and
diethyl ether was added to the dioxane solution and cooled
on ice to obtain white precipitate of a reaction product.
This white precipitate was separated by suction filtering,
and -dried in vacuo to obtain 12.1 g of purified polyvinyl
10 acetate (PVAc) having carboxyl terminal groups. The number
average molecular weight of the obtained PVAc was measured
by GPC, which was found to be 1.3 x 105,
A mixture of 6 g of the thus obtained PVAc and 100 g
of chloroform as a solvent was stirred in a round bottom
15 flask while cooling in an ice bath for 2 hr. Thereafter,
0.026 g of aminopropyltriethoxysilane was added to he
mixture, and allowed to stand still at 5 °C for 24 hr to
achieve reaction. Chloroform was evaporated off from the
resultant reaction mixture, and dioxane was added thereto
20 to thereby obtain a dioxane solution of a reaction product.,
Diethyl ether was added to the dioxane solution, and cooled
on ice to thereby obtain white precipitate of the reaction
product. This white precipitate was dissolved in ethyl
acetate, and undissolved precipitate residue was removed
25 from the ethyl acetate solution by suction filtering. The
ethyl acetate was evaporated off by an evaporator from the

filtrate, and the thus obtained solid was dried in vacuo.

ManBﬂmm1
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15 electrode Jerr] having hem spherical insulating dot spacers, each
sconprising silica particles covered with the polyester resin, fornmed on the
el ectrode surface. Wth respect to the resultant glass plate with
el ectrode, the height (G of the dot spacers, the diameter (d) of the dot
spacers on the 20 el ectrode surf and the center distance (L) between
the adjacent dot spacers were neasdred in the same manner as in Exanple 1.
The results are shown in Table 1. A witing pad was produced in the sane
manner as in 25 Exanple 1 except that use was made of the above gl ass
pl at e wit Fhaissctahader G lvaenig dwmpoynce Ps comprdgiog PNacehegctrode surface
was used. The sanme eval uations of, 35 properties as in Exanple 1 were
conduct ed R iR&h e ity Wafe PSdR&Et writing pad. The results are al so
shown in Table 1.

" Px ion v ' f Writi
5 3 g of the above chain polymeric compound D was
gradually added to 997 g of tetrahydrofuran at room
temperature under stirring, thereby obtaining a dispersion
of the chain polymeric compound D.
_The PET film with electrode Fg obtained in Example 1
10 was.immersed in this dispersion, and the PET film was
lifted from the dispersion at a rate of 2 mm/sec, followed
by heating at 120 °C for 30 nmin to dry the same. Thus, the
PET film with electrode F4 having the electrode suxrface
treated with the chain polymeric compound D was obtained.
15 The coefficient of friction and the resistance to
scuffing of the electrode surface of the PET film with
electrode Fy were evaluated in the same manner as in
Example 12,
The reéults are also shown in Table 2.
20 A writing pad was produced in the same manner as in
Example 1, except that the above PET film with electrode Fy4
and the glass plate with electrode Gg obtained in Example 9
were employed. With respect to the obtained writing pad,
the required input load, the erroneous input load and the
25 durability were evaluated in the same manner as in Example
1.

The results are also shown in Table 3.
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5, Exanmple 9 Onto the surface of the electrode of the glass plate with
.edectrode Gerr] obtained in Exanple 1, a spraying solution conprising 960
parts by. wei ght of nmethyl ethyl ketone containing 3 parts by wei ght of
spherical 10 divinyl benzene resin particles (Mcropearl SP with am average
particle size of 4.25 [err]m produced by Sekisui Chem cal Co., Ltd.), 30
parts by weight of acrylic resin (A&3Jdic A 405 produced by -Dai ni ppon | nk
Chem cals, Inc.) and 20 parts by weight of nelam ne resin (Super-Beckan n
L- 15 105 produced by Dai ni ppon Ink Chemicals, Inc.) was sprayed froma
di stance ofgdampigongthe el ectrode surface for 1 min while heating the
glass plate to keep the tenperature of the el ectrode surface at 80 [err]C
under the condi tTipassane ptdaidide spriay imegrdlewllaweswaspdatetl/ nin and
that the 20 pressure was 3 kg/cnR. After the spraying, the resultant

pl ate was e¥eebtittido the rgl@as rRIrtepiitdbiediastaogicass phhaéneflt hn

el ectrode Jerr] having hem spherical insulating dot spacers, each

conpri si ng Bxanplead tvas e rberg@dimirinahofadhg PETafd lmeMaihne resi ns,

formed gn the el ectrode
8 electrode Fo, thereby obtaining a glass plate with

electrode Gz in which insulating dot spacers were formed
on the electrode and in which the surface of the electrode
was treated with the chain polymeric compound A.
. The coefficient of friction.and the durability of the
10 eleétrode surface of the glass plate with electrode G2
were evaluated in the same manner as in Example 12.
The results are also shown in Table 2.
A writing pad was produced in the same manner as in
Example 1, except thét the above glass plate with electrode
15 G612 and the PET film with electrode Fp obtained in Example
1 were employed. With respect to the obtained writing pad,
the required input load, the erroneous input load and the

durability were evaluated in the same manner as in Example

1.
20 The results are also shown in Table 3.
Example 17

In the same manner as in Example 8, insulating dot
spacers were formed on the surface treated with chain
25 polymeric compound B of the electrode of the PET film with
electrode F3 obtained in Example 13, thereby obtaining a
PET film with electrode Fj.

This Sheet Has Been Ileﬂlaced
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25 surface. Wth respect to the resultant glass plate with el ectrode,
the height (G of the dot spacers, the dianeter (d) of the dot spacers on
the el ectrode surface and the 36 center distance (L) between the

adj acent dot spacers were neasured in the same nmanner as in Exanple 1. The
results are shown in Table 1. A witing pad was produced in the same nmanner
as in b5 Exanpl e 1 except that t hed 4bove glass plate with electrode Jerr]
havi ng dot spacers forned on the el ectrode surface was used. The sane

eval uations of properties as in Exanple 1 were conducted with respect to
the produced W théngopadicider resuttsceicn apsd wwedistbalbdee th 10 Exanple

10 Onto the surface of the electrode of the glass plate with el ectrode
J err] obtacuffling &fatpéeelecars@e ayunface of the PET film with
electrode Fs were evaluated in the same manner as in
Example 12;
5 The results are also shown in Table 2.
A writing pad was produced in the same manner as in
Example 1, except that the above PET film with electrode Fj
and the glass plate with electrode Gg obtained in Example 1
were. employed. With respect to the obtained writing pad,
10 the-required input load, the erroneous input load and the
durability were evaluated in the same manner as in Example

1.

The results are also shown in Table 3.

15 Comparative Example 3
The coefficient of friction and the resistance to
scuffing of the.electrode surface of the PET film with
electrode Fp obtained in Example 1 were evaluated in the
same manner as in Example 12.

20 The results are also shown in Table 2.



sél Lftlon conprising 960 parts by weight of methyl ethyl 15 ket one

cont ai ni ng 1 and 5 parts by weight of two types of spherical silica

* particles (SH NSH KYU- SW produced by Catalysts & Chenicals Industries Co.,
Ltd.) having average particle sizes of 1 and 5 [err]m respectively, and 50
parts by weight of polyester resin (VYLON produced by Toyobo Co., 20 .

Ltd.) was sprayed froma distance of 1 mfromthe el ectrode surface for 1
mn while heating the glass plate to kegpsthe tenperature of the electrode
surface at 60 [err] C under the conditions such that the spraying flow rate
was 30 m/mn and that the pressure was 2 kg/cn2. ‘After the spraying, 25
the resultant plate vvas dried at 120 [err]C to thereby obtain a glass plate

with el ectrode &errt—Having—twotypes—ofthen apn=m al insul ating dot
spacers differgnfiia® hei ghg, |2 37¥gea¢ls compr|$inpysijica particles covered
with the pol yeqt2n oesigt | Qor el of,t h& el €&t @le| 8urface. Wth respect to
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the resultant glass plate with el ectrode, the heights of the two types of ~
ddt spacers (Herr]), (Herr]), the dianeters 5 (d[err]), (d[err]) of the
dot spacers on the el ectrode surface and the center distance (L) between

t he adj acent dot spacers were neasured in the sane manner as in Exanmple 1.
The results are shown in Table 1. A witing pad was produced in the. sane
"manner as in 10 Exanple 1 except thét use was nade of the above gl ass
plate with electrode derr] having dot spacers formed on the el ectrode
surface was used. The sane eval uations of properties as in Exanple 1 were
conducted with respect to the produced witing pad. 15 The results
are also shown in Table 1. Exanple 11 Onto the surface of the el ectrode of
the glass plate with electrode Jerrgawihd ag ned in Exanple 1, a spraying 20
sol ution conprising 960 parts by wei ght of nethyl ethyl ketone containing

30 parts by weight of acrylic resin (Acrydic A-433 produced by Dai ni ppon
| nk Chem fal s, {ICrmbinanicdn26f Faetsrdag~-pedxihy | of ReghitEdne fesin
( Super -Bekkam nt L- Substrate Input Exrroneous Dura-
Load {qg) Input Load | bility
Upper Substrate Lower Substrate
with Electrode  with Electrode { R=1mmd R=2mmd R=10mmd {times)
600,000
Ex.,12 Fq Gy 60 170 2,000 or more
600,000
Ex.13 . Fy G3 - 60 170 2,000 or more
. 600,000
EBEx.14 Fi Gg 50 140 1,500 or more
- 600,000
Ex.15 Fy Gg 60 190 2,500 or more
600, 000
Ex.16 Fo G12 60 180 2,400 Oor more
600,000
Ex.17 Fg Go 60 180 2,400 or more

Tl
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105 preduced by Daini ppon Ink Chemicals, Inc.) was sprayed 25 froma
di*stance of 1 mfromthe el ectrode surface for 1 nmin while heating the
glass plate to keep the tenperature of the electrode surface at 80 [err]C
under the conditions such 38 that the spraying flowrate was 10 gl /mn
and that the pressure was 3 kg/cnferr]. Subsequently, the sanme spraying
$ol ution was sprayed froma distanc®7of 1 mfromthe el ectrode surface for
30 sec under the conditions such that 5 the spraying flow rate was 25
m/mn and that the pressure was 2 kg/cnR. After the sprayings, the

resul tant otagtgswas dried at 150 [err]C to thereby obtain a glass plate
with electrode Jerr] having two types of hem spherical insulating dot

spacers different franvesein@tped combeighiqforpet: o Iibddiatlsect rode
surface. Wth respect to the resultant glass plate with el ectrode, the

hei ght s ( Geach] hatvher ah) ebéct heds Wbotmed somfordeofiathes pacefased he
di aneters (d[err]), (d[err]) of the
thereof, the pair of substrates being disposed in parallel
5 in such a way that the electrodes face one another with a
predetermined gap between the substrates by means of a
plurality of insulating dot spacers,
wherein a height (G) of the dot spacers is not greater
than .15 um, a diameter (d) of the dot spacers on the

10 electrode surface to which the dot spacers are fixed is d >

G, and an average center distance (L) between the adjacent

dot spacers 1is not greater than 100 Um and 3 d < L < 100 d.

2. The writing pad as claimed in claim 1, wherein
15 the insulating dot spacers are composed of a mixture of two

types of insulating dot spacers having different individual

heights Gj and Gz (G; > G2).

3. The writing pad as claimed in claim 1 or 2,

20 wherein, when the tip of an input pen for depressing either
of the substrate has a radius of curvature (R um), the
average center distances (L) of the dot spacers satisfy the
following relationship:

L £ R/n

25 wherein n is a positive integer of 4 or greater.

R, ) A VL
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dot spacers on the el ectrode surface and the center distance (L) between
4 e adj acent dot spacers were 15 neasured. The results are shown in Table
1. Awiting pad was produced in the sanme manner as in Exanple 1 except
that the above glass plate with electrode Jerr] having dot spacers~forned
on the el ectrode surface was 20 used. The same eval uations of properties
as in Exanple 1 were conducted mﬁthsﬂﬁspect to the produced witing pad.
The results are also shown in Table 1. Conparative Exanple 1 25 The
sane procedure as in Exanple 2 was repeated except that the spraying
sol ution was sprayed Ty WBit9hgMpd® deeefliaighedd@nt @rpematyr @heket Aeagur f ace
of the el ectrode formed on the glass plate at 120 [err]C by heating the
gl ass pl at clesidth ;leecdfr ate Gad Jooletlaatatbden soedaplee 1s theaebyd @bthi ni ng
a glass plate with electrode Gerr] having dot

an insulating chain organic polymeric compound having a

functional group capable of bonding with a material

5 composing the electrode.

5. The writing pad as claimed in claim 4, wherein
the functional group capable of bonding with the electrode

material is represented by the following formula:

10 (R1)a
- Elii - (OR3l}c (1]
(éz)b
15 wherein each of Rj, Rz and R3 independently is a

hydrogen atom or an alkyl group having 1 to 4 carbon atoms;
and each of a and b is an integer of 0 to 2 and ¢ is an
integer of 1 to 3, provided that a + b + ¢ = 3, and

the organic polymeric compound has a number average

20 molecular weight of 1000 to 200,000.

6. A process for producing a writing pad comprising
a pair of substrates each having an electrode formed on one
of the surfaces thereof, the pair of substrates being
25 disposed in parallel in such a way that the electrodes face
one another with a predetermined gap between the substrates
by means of a plurality of insulating dot spacers,
which comprises a step of forming droplets of a spacer

forming solution comprising an organic solvent and,

UL
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Spacers formed on the el ectrode surface. Wth respect to 5 t he resul tant
gl*ass plate, the height (G of the dot spacers, the dianmeter (d) of the dot
spacers on the el ectrode surface and the center distance (L) between the
adj acent dot spacers were neasured in the sanme nmanner as in Exanple.1. 10
The results are shown in Table 1. A‘gfiting pad was produced in the sanme
manner as in Exanple 1 except that d%e was made of the above gl ass plate
with el ectrode Ga having dot spacers formed on the el ectrode surface was
used. The sane evaluations of 15 properties as in Exanple 1 were conducted
wi th respediistolivied wri tiisgepadd Thereésyl dsnaneondset Showesin Table 1.
Conparative Exanple 2 An insulating paste (1000 Medi um produced by Jujo 20
Cheni cal Cprehepged wdecprdeedusfincet handl avspprat bngy tthe ebeganiotde G err]
obtained in Exanple 1 by the use of a screen printing plate having an
openi ng di &VeNtofreBother ArpPaREsatpi fermoinsuintingddet i teRreRT S 20

err]C, thereby obtaining a glass plate with el ectrode G havi ng dot
gpacgrs fo d%&ﬁctro%e %urfgce, W eregn a hegght {G) of the do@

5 spacers is not greater than 15 um, a diameter (d) of the
dot spacers on the electrode surface is greater than G (d >

G), and an average center distance (L) between the adjacent

dot spacers is not greater than 100 pum and 3 d < L < 100 4.

10 7. The process for producing a writing pad as
claimed in claim 6, which further comprises applying a
coating soluﬁion comprising an organic solvent and,
dissolved or dispersed therein, an insulating chain organic
polymeric compound having a functional group capable of

15. bonding with a méterial composing the electrode to at least
one of the pair of electrode surfaces and drying the
electrode surface applied the coating éolution, thereby
effecting treatment of the electrode surface with the
insulating chain organic polymeric compound.

20

8. The process for producing a writing pad as
claimed in claim 6, which further comprises a step of
applying a first coating solution comprising a compound
having both organic and inorganic reactive groups in the

25 same molecule to at least one of the pair of electrode
surfaces, subsequently applying a second coating solution

comprising a chain organic polymeric compound having a

R R R 1




23 the electrode surface. Wth respect to the resultant glass plate with
el’ectrode, the height of dot spacers (G, the diameter (d) of the spacers
on the el ectrode surface and 40 the center distance (L) between the

adj acent dot spacers were neasured in the same nanner as in Exanple 1. The
results are shown in Table 1. A witing pad was produced in the sane manner
as in 5 Exanple 1 except that use 6fs made of the above glass plate with

el ectrode Jerr] having dot spacers forned on the el ectrode surface was
used. The sane eval uations of properties as in Exanple 1 were conducted
With respeeinctaohle YirbbpngeRaivdOuith the TbEgaREY! £8ad fudl Sofiown 11

able 1.
to the first coating solution-bearing electrode surface and

drying the electrode surface applied the first coating
solution, thereby effecting treatment of the electrode
5 surface with the insulating chain organic polymeric

compound.

AR N
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41 [err] 42 As apparent from Table 1, all the val ues of erroneous input
<lad of the witing pads of Exanples 1 to 11 are evaluated to be as high as
greater than 1 kg. By contrast, both the val ues of erroneous input |oad of
the witing pads 5 of Conparative Exanples 1 and 2 are evaluated to be as
| ow as | ess than 100 g. These show that, in image input units utilizing the
writi-ng pads of the present invention, there would be substantially no
occurrence of any erroneous operation &tributed to an erroneous input by
portions of a 10 witer's hand. Mreover, all the durability values, in
terms of the nunber of repeated inputs, of the witing pads of the present
I nvention are evaluated to be as hi ghggsa®@®, 000 or nore. By contrast, both
the durability values, in ternms of

TITLE: WRITING PAD AND PRODUCTION THEREOF

A writing pad having a construction wherein two
substrates each having electrodes formed on one of the
surfaces thereof ére disposed in parallel in such a way

5 that their electrodes face one another with a predetermined
gap between them. The gap is defined by insulating dot
spacers fixed at regular interva%s to at least one of the

electrode surfaces. The height G of the dot spacers is

smaller than 15 pm, the average center distance L between

10 the ‘adjacent dot spacers is smaller than 100 um, d > G and

3d< 1L <100 d (where d is a diameter of the dot spacers
on the electrode surface to which the dot spacers are
fixed). According to this writing pad, when characters or
graphics are inputted to the input substrate of the writing
15 pad by an input pen, an erroneous input does not occur even
when fingers, etc., erroneously come into contact with the
input substrate, and'the erroneous operation does not
occur, either, wheén the input operation is repeated many

times by the input pen.

(Figure 2)
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1% ‘- tshe nunber of repeated inputs, of the witing pads of Conparative ™
£fanples 1 and 2 are evaluated to be as |ow as 500 or |ess. These
denonstrate the advantage of the witing pads of the present invention in
i nput durability. 20 Exanpl e 12 Synthesis of Chain Polynmeric Conpound A
Placed in a four-necked flask were 20 g of pol yoxyethyl ene nmet hyl ether
(PCE) having a nunber average nol ecul ar weight of 5.0 x 10[err] and 8 g of
succinic 25 anhydride. Subsequently, the inside of this four-necked
fl ask was deaerated, and nitrogen gas was introduced thereinto to create a
ni trogen gas atnosphere inside the 43 fl ask. Thereafter, 120 g of
1, 2-di chl oroet hane as a sol vent and 112?ﬁf pyridine as a catal yst were
added to the four-necked flask. The m re was stirred at 80 [err]C for 72

hr, and the resultant reaction m xture was filtered by

F/'g, V4

Frg 2
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5 ¥-Suction filter. Fromthe thus obtained filtrate, the 1,2-

.dichl oroethane and pyridine were renoved by an evaporator to obtain a wite
powdery reaction product. This white powder was dissolved in 40 g of water,
and diethyl ether was added to the aqueous solution to separate the
solution 10 into a water phase and an organi c phase. Chl orof or mwas
added to the obtai ned water phase, followed by separation into a water
phase and a chl orof orm phase, to extract the reaction product contained in
the water phase with chloroform Chloroformwas evaporated off fromthe 15
chl orof orm phase to obtain a reaction product, which was dissolved in
benzene. Dinethyl ether was added to the benzene solution of the reaction
product, and cooled on ice to obtain white precipitate of a purified
reaction product. This white precipitate was separated by suction filtering
20 and dried in vacuo, thereby obtaining purified pol yoxyethyl ene nethyl
succi nat e havi ng carboxyl groups. A mxture of 10 g of the thus obtained
pol yoxyet hyl ene net hyl succinate, 400 g of chloroformas a solvent and 1. 06
g of dicycl ohexyl carbodiimde as a catal yst was stirred in

2/2

Frg 3




25° a round bottom flask while cooling in an ice bath for 2 fwwas-2 2
sThereafter, 1.36 g of am nopropyltriethoxysilane was added to the m xture,
and allowed to stand still at 5 [err]C for 24 44 hr to achieve reaction.
Chl or of orm was evaporated off fromthe resultant reaction m xtyre, and
benzene was added thereto to obtain a benzene solution of a reaction
product. Diethyl ether was adde@Go the benzene solution, and cooled 5 on
ice to obtain white precipitate of the reaction product. This white
precipitate was dissolved in ethyl acetate, and undi ssolved precipitate
resi due was renoved fromthe ethyl acetate solution by suction filtering.
The ethyl acetate was evaporated off by an evaporator fromthe filtrate,
and 10 the thus obtained solid wa®ldrBed in vacuo. Thus, chain polyneric
conmpound A conprising POE as a principal chain was obtained. Production and

Eval uation of W.iting Pad

Combination of Electrode-Bearing Required
Substrate Input Erroneous Dura~
Load {q) Input Load | bility

Upper Substrate Lower Substrate

with Electrode with Electrode | R=1lmmd R=2mmd R=10mmd (times)
600,000
Ex.12 Fy Gy 60 170 2,000 Or more
600,000
Ex.13 Foy G3 - 60 170 2,000 or more
. 600,000
Ex.14 F3 Gg 50 140 1,500 or more
- 600,000
Ex.1l5 Fy Gy 60 190 2,500 or more
600,000
Ex.l6 Fo G2 60 180 2,400 Or more
600,000
Ex.17 Fs Go 60 180 2,400 or more

THIS S?'it HAS
REBLAD 19 JUL 1996
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15 - 50 g of the above chain polymeric conpound A was gradual¥ar-aiftfed

..-.._t.e’ﬁSO g of tetrahydrofuran at room tenperature under stirring, thereby
t af-Aih ~di-spersion..of the chain polyneric conpound A. The PET filmwth

el ect'r odeF FHAGHMENDSHEAY | n9Gxapphl e 1 20 was i nmersed in this dispersion,
and =Qg-fﬁﬂ*ﬁ?1%1mpm§xmglﬁgg%ggn the dispersion at a rate of 2 nm seg,
f ol | oled- By{heat:ipagedat:.. 1@ @ageat r].Cifor 130 min to dry the sanme. Thus, a PET
filmw thaelngldrpdged1.. hapapal t.he|el ectrode surface treated with the chain
pol yies i~@stertpoupdsl waso @aged ned| 25 A netal ball having a. dianeter
of nm was put on the electrode|syptagep@hofhe PET filmwi th el ectrode
F[err]E‘,;,;aﬁd(;tt}@E@gﬁ}Ifichm of friction and the resistance to scuffing
45 Hhi-t-et—whef—each—o—p&kpendt cul ar | oads of 20, 40, 60 and 80 g was
applied to the netal ball were measured by the use of a surface property
testing machi ne (HAI DON-WHITING PAD AND PRODUCTION THEREOF

5 Technical Field
The present invention relates to a writing pad
suitable for inputting handwritten images. More
. particularly, the present invention is concerned with a
“ w;i;}ng pad whiéh, when characters or graphics are inputted
10 to én'input substrate of the writing pad by an input pen,
does not cause an erroneous operaﬁion even when fingers or
other portions of a writer's%%erroneously come into
contact with the input substrate, and which is durable
against a vast plurality of repeated sliding inputs.
15 Moreover, the present invention relates to a process for

producing the same.

Background Art
Known in the art is a discriminating contact sensor
20 which comprises a writing pad comprising a juxtaposed pair
of upper and lower sheets each having an electrode a£tached
thereto, separated at a given spacing by a plurality of
insglating dot spacers, the upper sheet being flexible, and
a position detecting circuit that, when tﬁe upper flexible
25 sheet is depressed with an input pen, electrically detects
the coordinates (x, y) of the depressed position of the

upper flexible sheet (see U,S. Patent No. 3,911,215).

This is the replacemant sheet
2 6 MAY wcg

Date;
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manuf actured by Shinto Scientific Co., Ltd.). In the 5 neasurenment of the
reSistance to scuffing, the netal ball was caused to have one sliding

"rotation on the el ectrode surface -while applying the above | oad, and

whet her or not the electrode surface was flawed was observed under a

m croscope. \Wen the el ectrode surface was not flawed, the 10 reststance

to scuffing was eval uated as being od. Thé results are shown in Table 2.

Thereafter, the PET filmwith electrode Flerr] was di sposed on the surface

of the electrode of the glass plate with electrode Jerr] obtained in

Exanple 1 so as to contact 15 the chain poy¥neric conmpound A on the
el ect r ode sddgheley ofD (3REPEIRTGS Hikh RS AQFIRNE[RXT r§R%y 1P haPehsul at i ng

el ect  ode B AATDHHENhy HARSA GRS WL TS R reUARAE LHELEHEoR r ode of
whi 6 the 4 GRTTRACET e aracis Slectitre Rl BrTeacoty e [POES 2F1 over
Coad, ¢ he e otE FaE 55 AT 4R HREH HIARHNOF ard M- SGGHL T B P
, pu oad and e durabrlity
5 contact with each other upon inputting. Therefore, another
drawback of the known writing pad is in that, because such
friction is repeatédly generated by every input operation
with an input pen, there is a great tendency to damage at
least one of both électrodes. |
10 . The present invention has been made to overcome the
above drawbacks of the prior art, and objects of the
present invention are to provide a writing padiwhich, when
characters or graphics are inputted to an input substrate
of the-writing pad by an input pen, does not cause an
15 erroneous input even when fingers or other portions of a
writer's %%}léd:erroneously come into contact with the input
substrate, and does not cause the erroneous operation even
when the input operation is repeated many times, and also
to provide a process for producing the same,
20 Further objects of the present invention are to
provide a writing pad in which electrodes formed on
substrates are highly resistant to damaging by a vast
plurality of repeated sliding inputs with an input pen, and
to provide a process‘for producing the same.

235
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were evaluated in the same manner as in Exanple 1. 25 The resultg
arer shown i.n Table 3. Exanple 13 46 Synthesis of Chain Polyneric
Compound B The inside of a three-necked flask was deaerated, and nitrogen
gas was introduced thereinto to create a nitrogen gas atnosphere inside the
flask. Thereafter, 20 g of 5 styrene purified by vacuumdistillat4on, 0.4 g
of 3- nercaptopropionic acid, 0.82 f 2,2[err]- azobisisobutyronitrile and
40 g of anhydrous tetrahydrofuran as a solvent were placed in the three-
necked flask. The m xture was reacted at 70 [err]C for 6 hr 1 0 with
stirring, and the solvent was evaporated off fromthe resultant reaction

n xture efgsting &npatmentorferihe @d@gtdirdn orctaceriithvtike powder was

di ssol veqd i n_benzene, and net hanol was added to the, benzene sol ution and
insulating chaln organic polymeric compound.

The writing pad may also be produced by a process
comprising a step of applying a first-coating sbiution.

S comprising a compound having both a group reactive with an
inorganic compound (inorganic reactive gréup) andxghéuzﬁul
.ﬁaﬁ%ﬁm. molecule to at least one
éf-fhe péir of electrode surfaces, subsequen;ly applying a
secgnd coating-ﬁolution comprising a chain organic

10 pol&meric compound having a ‘functional group reactive with
the organic.reactive group to the electrode surface applied
the first coating solution and heating the substrate having
the electrode applied the coating solution to dry, thereby
effecting treatment of the electrode surface with the

15 insulating chain organic polymeric compound.

rief D iption of Drawi

oy Fig. 1 is a cross-sectional view éhowing one-
empbodiment of the writing pad according to the present

20 invention; Fig. 2 is a parfial enlarged cross-—-sectional
view of Fig. 1; and Fig. 3 is a cfoss-sectional.view
showing another embodiment of the writing pad according to

the present invention;

" wherein,
25 1A, 1B: writing pad,
2 : input pen,
11 ¢ upper electrode,

This s the replacement shéet

- Date: 2 6 MAY 1089



cpoled on ice to obtain white precipitate of a reaction 15 product. This
whi t'e precipitate was separated by suction filtering, and dried in vacuo to
-obtain 16.3 g of purified polystyrene (PSt) having carboxyl term nal

groups. The nunber average nol ecul ar wei ght of the obtained PSt was
measured by gel perneation chromatography (GPC), which is 20 found to be
12 x 10[err]. A mxture of 5.75 g gfgthe thus obtained PSt, 100 g of
chloroformas a solvent and 0.1 g of dicycl ohexyl carbodiim de as a catal yst
was stirred in a round bottomflask while cooling in an ice bath for 2 hr.

25 Thereafter, 0.13 g of am nopropyl triethoxysilane was added to the
m xture, and alPold¥e RFesestd iYentian s iy adonesessamyo thi eve

mxturer SRECBELRPLENR FHF (AR (%5 Ao SPURRECT bR f on of &
reaction Qhﬁ@£§9e, etc., and it is satisfactory to fix the dot
spacers by an appropriate method to a degree such that
5 their free move—on the electrode is restricted. Such
method, for examp;e, may comprise forming dot;;acers
composed of a synthetic resin as déscribed later and fusing
the resin dop spacers to the electrode surface.
_In the writing pad 1A shown in Fig.1l, the dot spacers
10 13, at their tops, contact the electrode 11. Thus, it is
rreferred that each of the dot spacers be hemispherical or
conical with.rounded tops. The dot spacers having pointed
tops may unfavorably flaw and damage the electrode.
The dot spacers for use in the writing pad of the
15 present invention may be rigid to a degree such that the
shape thereof is not deformed even at the site depressed by
the tip of an input pen. However, it is generally
preferred that the dot spacers be soft to a degree such'
that they are slightiy distorted and deformed in accordance
20 with the depression by the input pen. Further, the dot
spacers have such insulating properties that the upper and
lower substrates are not electrically conducted
therethrough. The dot spacers are preferably transpaient

like the upper and lower electrodes.
25 With respect to the dot spacers for use in the writing
pad of the present invention, it is preferred that the

height (G) of the dot spacers 13, as shown in Fig. 2, be
This is the replacement sheet
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Met hanol was added to the benzene sol ution, and cooled on ice to obtainx~
white precipitate of the reaction product. 5 . This white precipitate was
di sSolved in ethyl acetate, and undi ssolved precipitate residue was renoved
fromthe ethyl acetate solution by suction filtering. The ethyl acetate was
evaporated off by an evaporator fromthe filtrate, and the thus obtained
solid was dried in vacuo. Thus, chhiln 10 pol ynmeric conpound B conprising -
PSt as a principal chain was obtained. Production and Eval uati on of Witing
Pad 5 g of the above chain polyneric conpound B was 15 gradually added to
995 g of ret rafysatetuthanalsrmam ésppetial Ly el unslex) sy ramd), thder eby
obt ai ning a dispersion of the chain polyneric conpound B. The PET filmwth

el ectrodegfdmétérohlipi 6£0the E38NPp&cdryas3i JPetlseiri fikdd Ssdtépessi on, and
the PET filmwas 20 lifted fromthe dispersion at a rate of 1 nm sec,
fol | oned titye heatfageabf1fhe| elettrbde B, ninet p thy dianster. (dhusf a PET
filmwth electrode F2 having the el ectrode surface treated with the chain
pol yner i cteengotngpBeras ¢bBai abdtheir portions contacting the
5 surface of the electrode 12, be -mot greatexr than G (d > G),
especially d 2 2G. When the dot spacers 13 satisfy the
above relationships, smooth mutual contacting of the upper
and lower electrodes 11, 12 can be attained upon straining
of thé uppef substrate 14 by the depression with the input
10 penrz. |
Further, it is preferred that the average center
distance (L) between the adjacent dot spacers 13 be not
greater than 100 ym and 3 d < L < 100 d, especially 4 d < L
< 20 d.
15 It is preferred that the heights (G) of the dot
spacers 13 be substantially constant so as to uniformly
space the upper and lower electrodes 11, 12 from each other
throughout the both electrode surfaces. Thus, the use of
dot spacers having substantially the same heights is
20 preferred.
In the present invention, however, a mixture of at
least two types of dot spacers having different average
heights may be employed. When the heights of the higher
dot spacers and the lower dot spacers are represented by G;
25 and G2, respectively, it is preferred that G; be greater

than 1/2 G;. The weight ratio of the higher dot spacers to

the lower dot spacers is preferably in the range of 7/3 to
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The coefficient of friction and the resistance to 25 scuffing of the ™~
eIthrode surface of the PET filmwth electrode F2 were evaluated in the
same nmanner as in Exanple 12. 48 The results are also shown in Table 2.
A witing pad was produced in the sane manner as in Exanple 1, except that
the above PET filmwth electrode F2 and the glass plate with el ectrode G3
obtained in Exanple 3 5 were enploy@d. Wth respect to the obtained witing
pad, the required input |oad, the erroneous input |oad and the durability
were evaluated in the sane manner as in Exanple 1. The results are al so

shown in 3lapl e Bn dRe B¥2IPL Ry lfadyPLBEELEAOhsERE BubR! ¥MRLkEuf@REUNd C
dot spacers, even when fingers or other portions of a
writer's hand touch to the upper substrate 14 of the
writing pad with a load greater than ihat to be épplied by

5 an input pen upon inputting characters or graphics to the

writing pad, erroneous inputtings to an image input unit
{(not shown) does- not occur, and thus, erroneous operations
thereof can be more effectively prevented.

-

In this embodiment as well, the heights G; and Gy of

10 the ‘dot spacers are each not greaier than 15 um. When the
diameters defined by the electrode surface of the dot
spacers having the heights G; and Gz are respectively
represented by d; and dz, d; > Gy and dz > G2. Further, the
center distance (L) between the adjacent dot spacers should

15 be 3d<1L < 100 dand L < 100 um independently of the

type of dot spacers, i.e., irrespective of whether d is dp
or dj.
Further, in the writing pad 1A of the present
invention, it is preferred that fhe average center distance
20 (L) between the dot spacers 13 be varied depending on the
raqius of curvature R (um) of the tip of 'an input pen 2
employed for depressing the upper substrate 14 of Ehe
writing . pad 1. Preferably, the average center distance (L)
between the dot spacers 13 satisfies the following
25 relationship:

L £ R/n
wherein n is a positive integer of 4 or greater.

" This is the rep&acemem'snest

Date: 26 MY 193



" The inside of a three-necked flask was deaerated, and nitrogen gas was =~
i ntroduced thereinto to create a nitrogen 15 gas atnosphere inside the
flask. Thereafter, 5 g of nethyl nmethacrylate purified by vacuum
distillation, 0.14 g of 3- nmercaptopropionic acid, 0.07 g of 2,2[err]-
azobi si sobut.yronitrile and 10 g of dried tetrahydrofuran as a solvent were
pl aced in the three-necked fl ask. e 20 m xture was reacted at 60 [err]C
for 3 hr with stirring, and the solvent was evaporated off fromthe
resultant reaction mxture to obtain a white powdery reaction product. This
white powder was dissolved in benzene, and hexane was added _to,the benzene
sol ution and cBBPEEaBHCiE@mPBuﬁﬂtHPﬁt%ﬁﬂﬁé'25“EPe€FpFPS§@ 8f 8itiSetion
product. T is,mhite,greﬁipitgte.mas separateg bﬁésuctgo til% ring, and
dried in 9abW"te GBEAPA2323%25F CBlrRT i BRYpBPy HECRYI SHEt Alc frate (PvMY
49 haV'”gsB%£99§¥'s%i£HEQ%[ 9ERURRe Eggpg%g?85;g¥e£ﬁgeino:ganic
compound particles in the spraying solution, the particles
5 are preferably used in an amount of 1 to 30 parts by weight
per 100 parts by weight of the resin component. When the
amount of the inorganic compound particles is in the above
range, by the use of the inorganic compound particles
having a particle size smaller than the height of finally
10 formed dot spacers, there can be obtained dot spacers each
comprising inorganic compound particles covered with the
above nonconductive resin.
In the spraying of the above spraying solution onto a
given electrode surface, it is preferred that the electrode
15 surface be preheated to maintain a preselecﬁa temperature.
Preferably, the temperature of the electrode surface is
about 100 °C or lower. The height, diameter and center
distance of the dot spacers formed on the electrode surface
can be controlled by regulating the concentration of solid
20 contents in the spraying solution, the spraying rate of the
solution and the spraying pressure and time.
Also, the insulating dot spacers can be formed by a
screen printing method in which an ink containing the above

resin component is appiied through a screen printing plate

25 having a suitable opening size to the electrode surface, o

and other methods.
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‘nuiepular wei ght of the obtained PMVA was neasured by GPC, which was
to be 8.5 x 10[err]. A mxture of 2 g of the thus obtained PMMA, 100
s chlofoformas a solvent and 0.049 g of dicycl ohexyl- carbodiimde as

cat al yst
for 2 hr.
m Xt ure
reaction.
m xt ur e,
reaction

ice to obtain

was stirred in a round bottomflask while cooling in an ice
Thereafter, 0.13 g of am nopropyltriethoxysilane was added

and allowed to stand stilllat 5 [err]C for 24 hr to 10 ach
Chl or of orm was evaporated off fromthe resultant reaction

f ourd
g of 5

a
bat h
to the
eve

and benzene was added thereto to obtain a benzene solution of a

(i n ESRE IR Bl £l R AR PR el cBafpced T O

e reactlion uct

pr eci pi t aiq W airs gk d %&Wri@@&%@urﬁ‘@aﬂ%@s 20/t eRoRGhPi t at e

resi due was renoved fromthé ethyl

The et hyl
and the t
conmpound

5

10

15

20

25

acetate solution by suction filtering.

GRRIA LS £\ Wl PTWithy tde ensaReiANOImpIBike thid trate,
hus obtained solid was dried in vacuo. Thus, chain 20 pol yneric

6 lemyrode N NMAEegs fopraxamigial, ghdiyethydenat,ai ned.
polypropylene, polystyrene, polyvinyl chloride, polyvinyl
acetate, polyvinyl acetal, polyacrylic acid,
polymethacrylic¢ acid, polyacrylic esters such as polymethyl
acrylate, polymethacrylic esters such as polymethyl
methacrylate, péiyacrylonitrile, polyacrylamide,
pol&tetrafluoroethylene, polyvinylidene fluoride,
polybutadiene, polyisoprene, propylene-ethylene copolymer,
ethylene-vinyl acetate copolymer, polycarbonate,
polyethylene terephthalate, aromatic polyesters,
polyethylene oxide.

A transparent writing pad is widely utilized, which
comprises upper and lower-substrates each having an
electrode of an inorganic éompound formed thereon. For the
treatment of the electrode composed of an inorganic
compound, there can be used a chain organic polymeric
compound having a—gfeap—feae%éve—wéﬁh—%he—énefgaﬁée
compound—{hereinafter—referred+to—as an *inorganic reactive
group*y, e.g., a hydroxyl or alkoxy group, as the -
functional group capable of bonding with the material
composing the.electrode.

. The above inorganic reactive group includes wvarious

functional groups, e.g., those of the formula:
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" Product i on and Evaluation of Witing Pad 20 g of the above chain pol ynekic
conpound C was 25 gradual ly added to 980 g of ‘tetrahydrofuran at room
st enperature under stirring, thereby obtaining a dispersion of the chain
Yol yneri ¢ conpound C. 50 The PET filmwth electrode Flerr] obtained in
Exanmple 1 was imersed in this dispersion, and the PET filmwas I+fted from
the dispersion at a rate of 2 nnifgp, foll owed by heating at 120 [err]C for
30 mMnto dry the same. Thus, a 5"PET filmw th el ectrode F3 having the
el ectrode surface treated with the chain polyneric conmpound C was obtai ned.
The coefficient of friction and the resistance to scuffing of the electrode
surface chatheoPEfnfic] polymirdcecompaunf] bavingepenuyhPuapEeraget he sanme
manner as in 10 Exanple 12. The results are also shown in Table 2.
molecular weight of greater than 200,000, the input load
required for the pen inputting to the writing pad is likely
would .
to be too large, so that itAbe impossible to input images
5 with an input pen.
Among the chain organic polymeric compounds each
having a functional group capable of bonding with the
material composing the electrode, a chain organic polymeric
compound for use in the surface treatment of the electrode
10 of an inorganic compound may be synthesized from a compound
having both inorganic and organic reactive groups in the
same molecule, such as silane and titanium coupling agents,
and a chain organic compound having a functional group
reactive with the organic reactive group.
15 With respect to the silane coupling agent, further
description will be made.
(a) First, a functional group reactive with an amino,
vinyl or epoxy group of the silane coupling agent is
introduced in the molecular terminal and/or the molecular
20 chain of a chain organic polymeric compound. For example,
when a silane coupling agent having an amino gréup is
empioyed, a carboxyl group reactive with the amino group is
introduced in the above molecular terminal and/or the
molecular chain of a cﬁain organic polymeric compound.
25 (b} Subsequently, the resultant chain organic
polymeric compound having the above functional group
introduced is reacted with the silane coupling agent.
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‘A.writi ng pad was produced in the same manner as in Exanple 1, except tphat

t he* above PET filmwi th el ectrode F3 and the glass plate with el ectrode &8
obtained in Exanple 8 15 were enployed. Wth respect to the obtained
witing pad, the required input |oad, the erroneous input |oad and the
durability were'.evaluated in the same manner as in Exanple The results are
al so shown in Table 3. 20 Exanpl epp Synthesis of Chain Pol ynmeric-Conpound
D The inside of a three-necked flask was deaerated, and nitrogen gas was

i ntroduced thereinto to create a nitrogen 25 gas at nosphere inside the

0. 15 g of 4, 400 e dAHIeRt i oTE S BHROds. O AR S o Hactithol a6 a
51 SOlvg%tt§E{%n£d§u§g¥é{Lé ‘E&éﬂf?%fka3@%%ﬂﬂ‘%ﬂ&aﬂ?&fﬂgfgm'éic
compound having a functional group capable of bonqing with
the material composing the electrode, a coating solution
5 comprising an organic solvent and, dissolved or dispersed
therein, the above chain organic polymeric compound having
the functional group capable of bonding with the material
composing the electrode, is applied to the electrode
surfaée by épplication means, such as a bar coater, a
10 spigner, a roll coater or a dipping bath, and thereafter
the substrate with the electrode applied the coating
solution is heated fér drying.
In the preparation of the above coating solution,
there may be used, preferably, organic solvents having
15 relatively low boiling points, such as ethanol,
isopropanol, butanocl, acetone, methyl ethyl ketone and
ethyl acetate. These organic solvents may bé used either
individually or in combination.
~The concentration of the chain organic-pdi&meric

20 compound in the coating solution is preferably in the range

of 0.1 to 10 % by weight.

resistance to scuffing and .
Thepdurability of the electrodes of the writing pad

and the minimum input load required for the image inputting
to the writing pad can be regulated by changing the
25 concentration of the chain organic polymeric compound.
For example, when the concentration of the chain

organic polymeric compound is less than 0.1 % by weight,
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was reacted at 60 [err]C for 4 hr with stirring, and the solvent was -
evaporated off fromthe resultant reaction m xture. Thus, a white powdery
z'reacfion product was 5 obtained. This white powder was dissolved in

di oxane, and diethyl ether was added to the di oxane sol uti on and cool ed on
ice to obtain white precipitate of a reaction product. This white ~
precipitate was separated by suctignfiltering, and -dried in vacuo to
obtain 12.1 g of purified polyvinyl 10 acetate (PVAc) havi ng carboxyl
term nal groups. The nunber average nol ecul ar wei ght of the obtained PVAc

d by GPC, ich f dto be 1.3 10[err]. A m xt f 6
o et hEBS Bty s IRt SrRRars B IE T4 SPPEE A s e
i . fl i i i i h.f 2 hr.
e ons t aPoRfibENATL dA llduc Slldidel AoARokC8atTils bRt ZoBT |

m xture, ﬁ%%talcla%\é%d n{v?é’s %%ar%o%ﬂéég ﬁe Bl Gui@bid tg] hAndghhave

reaction. [ oroform rate romthe resultant-reaction

mxture, aRgadic@eArd Wake added ALIF e WA iR §RW.ObbA Rnd di oxane
solution of a reaction product.

S other hand, when the concentration of the chain organic
polymeric compound exceeds 10 % by weight, the amount of
the insulating organic polymeric compound bonding with the

- electrode surface is so large that a large input load
becqmés inevitable for inputting images to the writing pad.
10 Thus, an excessive amount of the insulating organic
polymeric compound may result in that it is impossible to
input images to the writing pad even with a maximally
increased input load by an input pen.
In the heating for drying of the substrate with the
15 electrode applied the coating solution, it is preferred
that the temperature of the electrode surface be in the
range of 100 to 150 °cC,.
The treatment of the electrode surface with the chain
polymeric compound can also be conducted by the following

20 method.

First, the electrode surface is coated with a coating

an_inorganic
solution containing a compound having both a-group- reactive

group
with an—-inorganic—compound and an organic reactive group in
the same molecule, such as a silane coupling agent, to

25 react the inorganic reactive group of the compound with the

material composing the electrode. Subsequently, the

electrode surface thus coated is further coated with a
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" Di.ethyl ether was added to the di oxane solution, and cooled on ice to o .
t hereby obtain white precipitate of the reaction product. This white

- precipitate was dissolved in ethyl acetate, and undi ssol ved precipitate
resi due was renoved 25 fromthe ethyl acetate solution by suction

filtering. The ethyl acetate was evaporated off by an evaporator~fromthe

filtrate, and the thus obtained S%*?d was dried in vacuo. 52 Thus, chain
pol yneri c- compound D conprising PVAC as a principal chain was obtained.
Producti on and Eval uation of Witing Pad 5 3 g of the above chain

pol ymeric conpound D was gradual |y added to 997 of, tetrahydrofuran at
room t enfeRELRGe SHIAEAON (GATtAg N iNgk Fe AT BVYHG T4 SdICOBRPEPEN of the

chain polyneric conpound D.. The PET filmw th electrode Fl.err] obtained in
S R e 3 e s on e Eie RS | m v

reactive group of the compound, such as a silane coupling
agent, .the functional group being introduced in the

5 molecular terminal or chain thereof in the method described
‘hereinbefore, to react the functional group of the chain
polymeric compound with the organic reactive group of the
former compound. Thus, the electrode treated with the .
insuléﬁing chain polyperic compound is obtained.

10 " In the writing pad of the present invention, one of
the pair of electroder surfaces of the writing pad may be
treated with the above insulating chain organic polymeric
compound, with the other electrode surface having the
insulating dot spacers formed thereon.

15 Further, the writing pad of the present invention may
be provided with a substrate having an electrode attached
thereto, which is either one in which the electrode surface
is first treated with the insulating chain organic polymer
compound and the insulating dot spacérs are then formed

20 thereon, or one in which the insulating dot spacers are
first formed on the electrode surface and the electrode
surface having the dot spacers thus formed is then treated

with the insulating chain organic polymeric compound.

25 ' Effect of the Invention
By the process for producing a writing pad according

to the present invention, ass writing pad is obtained which
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li*fted fromthe dispersion at a rate of 2 mm sec, followed by heating at.
120 [err]C for 30 min to dry the same. Thus, the PET filmwth el ectrode F4
"haV|ng the el ectrode surface treated with the chain pol ymeric conpound D

was obtained. 15 The coefficient of friction and the resistance to -
scuffing of the electrode surface of the PET filmw th electrode M were
eval uated in the same manner as if4Exanple 12. The results are al so shown
in Table 2. 20 A witing pad was produced in the same nanner as in
Exanpl e 1, except that the above PET filmw th electrode F4 and the gl ass

pl ate WIIh el ectrode err ained in ed, Wth
respect %?PY%eP%BtalﬂgE LF?EgypgﬁneFﬂEe eggf?éﬁ ¥B§ fm$€h ?%e erroneous
B o e oA R kDo e PO ERGRST o5 1
of the dot spacers to realize mutual contact of thg upper
and lower electrodes of the writing pad.
5 In the writing pad of the present invention, the
height of the dot spacers is small to a degree such that
the upper electrode can be brought into contact with the
lower electrode by the strain deformation. However, even
at such-tie small height of the dot spacers, the upper
10 substrate does not cause by its own Wéght to contact the
upper and lower electrodes with each other, because the
distance between the adjacent dot spacers is small.
When the upper substrate of the writing pad is
depressed with a finger or other portions of a writer's
15 hand, the area of the upper substrate brought into contact
with the finger, etc. is greater than that brought into
contact with an input pen at the time of image inputting.
Thus, if the load applied to the input pen is identical
with that applied to the finger, etc. {erroneous input
20 1load), the bressure applied to the upper substrate by the
finéer, etc. is smaller than that applied by the input pen,
because the finger, etc. have a radius of curvature greater
than that of the input pen tip. For these reasons, much
greater load is required for inputting with the fingers,
25 etc. than with the input pen. : _ i
Therefore, in the writing pad of the present

invention, a load as applied to the upper substrate by
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53 Exanple 16 The sane procedure as-in Exanple 12 was repeated except that

the*glass plate with el ectrode G3 obtained in Exanple 3 was enpl oyed in

“place of the PET filmwith 5 el ectrode F[err], thereby obtaining a glass
.plate with el ectrode GL2 in which insulating dot spacers were fornmed on the

el ectrode and in which the surface of the el ectrode was treated wi~th the
chai n polyneric conpound A resistahce to scuffing The coefficient: of
friction and the resistance to scuffing of the 10 el ectrode surface of
the glass plate with el ectrode Jerr] were evaluated in the same manner as

n Exaplg 12, The nesulls ALG,AlSS IO ddhTALE e ) 10 pad vas

produced Pn S nner

anple , excep ove gl ass
plate with eleol Hqge i an Gy lo ANLHNLIREL fddungidd: el ectrode Ferr]
obt ai ned IR ﬁ& wer e enpl oyed h respect to the obtained witing

pad, the requmh%d;m%énd qaﬂ:eﬁmxerwﬂmeqmlwmlmm tgeplur abi ity

“were evaluated in the sane nmanner as in Exanple

reference to the following Examples, by which the present

5 invention is in no way limited.

xam 1

Using a molding of indium oxide containing 5 % by

weight.of tih oxide, a vapor deposition was carried out

10 onto:a film of polyethylene terephthalate (PET) of 25 {m in
thickness preheated at 100 °C by means of a 2 kW electron
gun under the conditions such that the deposition rate was
3 A/sec and that the partial pressure of oxygen was 3 x 10~
4 torr, thereby obtaining a PET Fg film having a

15 transparent electrode formed thereon.

Subsequently, the same procedure as above was repeated
except that a glass plate having a thicknessfgll.l mm was
used in place of the PET film, which was preheated at 400
°C, thereby obtaining a glass plate Gg having a transparent

20 electrode formed thereon.

Onto the surface of the electrode of the thus obtained
glass plate with electrode Gg, a spraying solution .
comprising 960 parts by weight of methyl ethyl ketone
containing 40 parts by . weight of polyester resin (VYLON

25 produced by To?obo Co., Ltd.) was sprayed from a distance *
of 1 m from the electrode surface for 1 min while heating.

the glass plate to keep the temperature of the electrode

~ This is the replacement shest

Z B MAY 109
Date:



'1.+72Q

The results are also shown in Table 3. Exanple 17 In the sang

manne; as in Exanple 8, insulating dot spacers were formed on the surface
-treated with chain 25 pol ymeric conpound B of the electrode of the PET
filmw th el ectrode F2 obtained in Exanple 13, thereby obtaining a PET film

with el ectrode Flerr]. 54. The coefficient of friction and the resistance
to scuffing of the electrode surfa@7of the PET filmwth el ectrode F[err]
were evaluated in the sane manner as in Exanple 12. 5 The results

are also shown in Table 2. A witing pad was produced in the sane manner as

I n Exanpl

gl ass pl at € vmat%ceaﬂ"fac%dr]ﬁ Q% e?‘?%\ﬁ%bﬁgﬁé(# "Bn‘@EXsthcﬁ ‘?ﬁz%to%l F5 and the

10

15

.20

25

spraying flow rate was 30 ml/min and that the pressure was
2 kg/cm?. After the spraying, the regnltant plate was
dried at 120 °C to thereby obtain a glass plate with
electrode G; having hemispherical insulating dot spacers
formed on the electrode surface.

The diameter (d) of the dot spacers on the. electrode
surface and the center distance (L) between the adjacent
dot spacers were determined by taking an electron
micrograph of the electrode surface having the dot spacers
formed thereon and by averaging measurements with respect
to 10 dot spacers. 1In addition, the height (G) of dot
spacers was measured by the use of a tracer-type surface
roughness tester. (SURFCOM manufactured by Tokyo Seimitsu
Co.)

The results are shown in Table 1.

Thereafter, the PET film with electrode Fgy was

disposed on the surface of the electrode of the glass plate

: bring
with electrode G so as to be-Brought the electrode surface

of the PET film with electrode Fg into contact with the dot
spacers, thereby obtaining a writing pad in which the
electrode of the PET film with electrode Fg was an. upper

electrode (input-side) while the electrode of the glass

plate with electrode G3 was a lower electrode.

With respect to the obtained writing pad, the =
following properties were evaluated.

(1) Required Input Load
This is the replacement shest
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' were enployed. Wth respect to the obtained witing pad, 10 the required
i nput_ | oad, the erroneous input load and the durability were evaluated in

: the same manner as in Exanple 1. The results are also shown in Table 3. 15
Conpar ative Exanple 3 The coefficient of friction and the resistance to
scuffing of the electrode surface of the PET filmw th el ectrode Ffrerr]
obtained in Exanple 1 were evaluataggin the same manner as in Exanple 12.

20 The results are al so sho in Table 2. [err] 55 56
reciprocally slid on the film until the linearity of the
image became poor. The number of reciprocating slidings
made before the occurrence of the poor linearity was
evaluated as the durability of the writing pad.

5 The results are also shown in Table 1.

Example 2

The same procedure as in Example 1 was repeated except
that a spraying solution comprising 960 parts by weight of
10 metﬁyl ethyl ketone containing 100 parts by weight of
polyester resin (VYLON produced by Toyobo Co., Ltd.) was
used and that the spraying time was 50 sec, thereby
obtaining a glass plate with electrode G, having insulating
dot spacers formed on the electrode surface. With respect
i5 to the resultant glass plate with electrode, the height (G)
of dot spacers, the diameter (d) of the dot spacers on the
electrode surface &> and center distance (L) between—the~
the adjacent dot spacers were measured in the same manner
as in Example 1.
20 The results are shown in Table 1.
A writing pad was produced in the same maﬁner as in
Example 1 except that-ase—was—made~of-the above gléss plate
with electrode Gz having insulating dot spacers formed on
the electrode surfacé;was used. The same evaluations of

25

properties as in Example 1 were conducted with respect to
the.produced writing pad.
The results are also shown in Table 1. .
This is the replaceme'ﬁt sheet
Date: 2 6 MAY 1998



" Tdbl e 3 Conbi nation of El ectrode-Bearing Requi red Substrate .

.l-nput Err oneous Dura- Load (Q) * Input Load bility Upper

: Substrate Lower Substrate with Electrode wth El ectrode R=l i err]
R=2mmi err] R=10m{ err] (ti'mes) 600,000 Ex.12 Flerr]
Jerr] 60 170 2,000 or nore 600,000 EX: 13
Flerr] Jerr] 32 60. 170 2,000 or
nore 600, 000 Ex. 14 Flerr] Jerr] 50
140 1, 500 or nore 600,000 Ex. 15 Flerr]
Ferr] 6 0@ . s # 0 0 Ex. 16
Flerr] glass plate Qithcfé%%frode, £na %eéght q%ig%fetﬁg 6%8400 or
ror € GOOSBQQeggyllhe diametBler(d) of the dot space@sCihl the 60
180 2,40 or nore

electrode surface and the center distance (L) betyeen the
dot spacers were measured in the same manner as in Example
5 1.
| The results are shown in Table 1.
A writing pad was produced in the same manner as in
Example 1 except that -use-was—made—of the above glass plate
with electrode és having dot spacers formed on the
10 electrode surface was used. The same evaluations of
properties as in Example 1 were conducted with the writing

pad.

The results are also shown in Table 1.

15 Example 6
The same procedure as in Example 3 was repeated
except that the spraying time was 1 min, thereby obtaining
a glass plate with electrode Gg having dot spacers formed
on the electrode surface. With gespect to the resultant
20 glass plate with electrode, the height (G) of the dot
spaceis, 44&%{H£me%e%—+G+~e£—%he—de£—spaeefer the diameter
(d) of the spacers on the electrode surface and the center
distance (L) between the adjacent dot spacers were measured
in the same manner as-ih Example 1.
25 The results are shown in Table 1. : .
A writing pad was broduced in the same manner as in

Example 1 except that the above glass plate with electrode
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‘57~"CLLAI M5 1. A witing pad conprising a pair of substrates each havi ng -&n
el ectrode fornmed on one of the surfaces thereof, the pair of substrates
ibeing disposed in parallel 5 in such a way that the el ectrodes face one
another with a predeterm ned gap- between the substrates by neans of a
plurality of insulating dot spacers, wherein a height (G of the dot
spacers is not greater than-15 [errPB a dianeter (d) of the dot spacers on

the 10

el ectrode surface to which the dot spacers are fixed is d > G and

an average center distance (L) between the adjacent dot spacers is not

great er _théglﬂgglkar bb® 3pdcdd FokmedlOR ne?electbBaW shirRdcBagass

clained in

i ndi vi dual

alm1l” wherein 15 the insulating dot spacers are conposed of

a mxture Qoo THRESHHe IdVahAlH R I IRAGRITE 103V iaRY 16 E:fx%ﬁ%ﬂk 1

heights Jerr] and Jerr] (qerr] > (derr]2). 3 he witing

pad as cl ayged iconchaitedl Witk redpectiidy &itie w&ﬁ&;riﬁgh©au p ofrh@n i nput pen
for depressing either

10

15

20

25

results are also shown in Table 1.

Example 7

The same procedure as in Example 2 was repeated except
that the spraying solution was sprayed while keeping the
temperature of the surface of the electrode formed on the
glaés plate at 80 ©°C by heating the glass plate with
electrode Gy, thereby obtaining a glass plate with
electrode G7 having dot spacers formed on the electrode
surface. With respect to the resultant glass plate with
electrode, the height (G) of the dot spacers, the diameter
{d) of the dot spacers on the electrode surface and the'
center distance (L) between the adjacent dot spacers were
measured in the same manner as in Example 1.

The results are shown in Table 1.

A writing pad was produced in the same manner as iﬁ
Example 1 except that -use-was-made-of the above glass plate
with electrode G7 having dot spacers formed on ‘the
electrode surface was used. The same evaluations of
properties as in Example 1 were conducted with respect to
the writing pad.

. The results are also shown. in Table 1.

Example 8
Tris is fhe replacement shest
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"of* the substrate has a radius of curvature (R [err]m, the average centeg
.distances (L) of the dot spacers satisfy the followi ng relationship: L

: [err] R'n 25 ' wherein n is a positive integer of 4 or greater. 58
4. The witing pad as clainmed in claim1, wherein at |east one of the
pair of electrode surfaces is treated with an insulating chain organic

pol yneric conmpound having a functigqpl group capabl e of bonding with a
material 5 conposing the electrode. 5 The witing pad as clained in
claim4, wherein the functional group capable of bonding with the el ectrode
material is represented by the follomﬁn% formul a: 10

(Rlerr])a - Si ntgcppgrppfgace of thF'F @RFépﬂF)Qf the glass plate

with electrode Gg obtained in Example 1, a spraying
solution comprising 960 parts by weight of methyl.ethyl
ketone containing 3 parts by weight of sphefical silica
5 particles (SHINSHIKYU-SW with an average particle size of 2
Hm produced by Catalysts & Chemicals Industries Co., Ltd.)
and 40 parts by weight of polyester resin (VYLON produced
by Toyobo.Co,, Ltd.) was sprayed from a distance of 1 m
from the electrode surfaﬁe for 1 min while heating the
10 glass plate to keep the temperature of the electrode
surface at 60 °C under the conditions such that the
spraying flow rate was 30 ml/min and that the pressure was
2 kg/cm?. After the spraying, the resultant plate was
dried at 120 °C to thereby obtain a glass plate with
15° electrode Gg having hemispherical insulating dot spacers,
each comprising silica particles covered with the polyester
resin, formed on the electrode surface. With respect t5
the resultant glass plate with electrode, the height (G) of
the dot spacers, the diameter (d) of the dot spacers on the
20 electrode surface and the center distance (L) between the
adjacent dot spacers were measured in the same manner as in
Example 1. '
The results aie shown in Table 1.
- A writing pad was produced in the same manner as in
25 Example 1 except that use—was—mede—of the above glass plate -
with electrode Gg having dot spacers formed on the

electrode surface was used. The same evaluations of
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15 wherein each of Rlerr], Rerr] and Rlerr] independently is a .

.hydriggen atom or an al kyl group having 1 to 4 carbon atons; and each of a

and b is an integer of 0 to 2 and c is an integer of 1 to 3, provided that
a+b+c =3, and the organic polyneric conpound has a nunber average 20
nmol ecul ar wei ght of 1000 to 200, 000. 6. A process for producing~a witing
pad conprising a pair of substrated ?ach having an el ectrode formed on one
of the surfaces thereof, the pair of substrates being 25 di sposed in
parallel in such a way that the el ectrodes face one another with a

det ' t : t : i f
neulati ngade BReid SR R U R akIRe ERASR Furh Bhe Ponvdefey

spacer f%@?&qﬂs@d&w SPHd I GHBR0! Vil naRdgpectS 8 di ssol ved
persed therein, a nonconductive resin on a preheated el ectrode
surface, ahé PRAAAHANG IS YGAY Grith electrode, the heights of
the two types of dot spacexrs (Gi), (G2), the diaﬁeters
5 (d1), (d2) of the dot spacers on the electrode surface and
the center distance (L) between the adjacent dot spacers
were measured in the same manner as in Example 1.
The results are shown in Table 1.
A writing pad was produced in the same manner as in

10 Example 1 except that -use—was—made—of the above glass plate
with electrode Gip having dot spacers formed on the
electrode surface was used. The same evaluations of
properties as in Example 1 were conducted with respect to
the produced writing pad.

15 The results are also shown in Table 1.

Example 11
Onto the surface of the electrode of the glass plate
with electrode Gg obtained in Example 1, a spraying
20 solution comprising 960 parts by weight of methyl ethyl
ketone containing 30 parts by weight of acrylic' resin
{Acrydic A-433 produced by Dainippon Ink Chemicals, Inc.)
and ZQ.parts by weight of melamine resin (Super-Beckamin L-
105 produced by Dainippon Ink Chemicals, Inc.) was sprayed
25 from a distance of 1 m from the electrode surface for 1 min B
while heating the glass plate to keep the temperature of

the electrode surface at 80 °C under the conditions such
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i,

sQlvent fromthe droplets to forminsulating dot spacers on the el ectrode
surf,ace, wherein a height (G of the dot 5 spacers is not greater than™15
‘lerrTm a dianeter (d) of the dot spacers on the el ectrode surface is

.greater than G (d > G, and an average center distance (L) between the

adj acent dot spacers is not greater than 100 [err]mand 3 d < L <_100 d. 10
7. The process for producing a witing pad as clained in claim@®6, which
further conprises applying a coati8® solution conprising an organic sol vent
and, dissolved or dispersed therein, an-insulating chain organic palyneric
conpound having a functional group capable of 15. bonding with a materi al

conposi ngEdhre @l 8t tREeglasat phaast agne20f othgyPREAt Dhg bty nde; surfaces
and drying the el ectrode surface applied the coating solution, thereby
ef f ecti ngPlaatwikbh elecheodkeGyr odtasnefiats Rkéhpléel nshdwdldyng chain
organi ¢ pol yneric conpound. 20 8.  The process for producing a witing pad
as cl ai mRPtairingnreglagBchlatet WathcedprtrodeaGst bavihg apett ying a first
coating solution conprising a conpound ' '
spacers formed on the electrode surface. With respect to
S the resultant glass plate, the height (G) of the dot
spacers, the diameter (d) of the dot spacers on the
electrode surface and the center distance (L) between the
adjacent dot_spgcers were measured in the same manner as in
Example 1.
10 The results are shown in Table 1.
A writing pad was produced in the same manner as in
Example 1 except that wse-was—made—of the above glass plate
with electrode G, having dot spacers formed on the
electrode surface was used. The same evaluations of

15 properties as in Example 1 were conducted with respect to

the writing pad. The results are also shown in Table 1.

Comparative Example 2

b Lt

An insulating paste (1000 Medium produced by Jujo
20 Chemical Co., Ltd.) was printed onto the glass plate with
electrode Gy obtained in Example 1 by the use of a screen
- printing plate having an opening diameter of 150i§£iand a
pitch of 5 mm, and dried at 120 °cC, thereby obtaining'a
glass plate with elect;ode Gp having dot séacers formed on
25 the electrode surface. With respect to the resﬁltant glass
plate with electrode, the height of dot spacers (G), the

diameter (d) of the spacers on the electrode surface and
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" having both organic and inorganic reactive groups in the 25 sane nnlecgre
to at |least one of the pair of electrode surfaces, subsequently applying a
: "second coating solution conprising a chain organic polyneric conmpound
havi ng a 6 0 functional group reactive with the organic reactive group
to the first coating solution-bearing el ectrode surface and drying.the
el ectrode surface applied the first coating solution, thereby effecting
treatment of the electrode 5 surfackOwith the i nsul ati ng chain organic
pol ymeri c conpound.

the center distance (L) between the adjacent dot spacers
were measured in the same manner as in Example 1.

The results are shown in Table 1.

A writing pad was produced in the same manner as in

5 Example 1 except that wse-—was-made—of the above glass plate

with electrode Gp having dot spacers formed on the
electrede surface was used. The same evaluations of
properties as in Example 1. were conducted with respect to
the_writing pad.

10 The results are also shown in Table 1.
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exhibited when each of perpendicular loads of 20, 40, 60
and 80 g was applied to the metal ball were measured by the
use of a surface property testing machine (HAIDON-14
manufactured by Shinto Scientific Co., Ltd.}). In the
measurement of the resistance to scuffing, the metal ball
was caused to have one sliding rotation on the electrode
surface while applying the above load, and whether or not
the e;ectrodg surface -was flawed was observed under a
microscope. When the electrode surface was not flawed, the
resistance to scuffing was evaluated as being good.

The results are shown in Table 2,

Thereafter, the PET film with electrode F; was
disposed on the surface of the electrode of the glass plate
with electrode G; obtained in Example 1 so as to contact
the chain polymeric compound A on the electrode surface of
the PET film with electrode Fj; with the insulating dot
spacers (formed on the electrode surface) of the glass
plate with electrode G;, thereby obtaining a writing pad in
which the electrode of the PET film with electrode F; was
an upper electrodé (input-side) while the electrode of the
glass plate with electrode G; was a lower elecfrode;

With respect to the obtained writing pad, the;required
input load, the erroneous input load and the durability
were evaluated in the:same manner as in Example 1.

The results are shown in Table 3.
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solvent were placed in the three-necked flask. The mixture
was reacted at 60 °C for 4 hr with stirring, and the
solvent was evaporated off from the résultant reaction
mixture. Thus, a white powdery réaction product was
obtained. This white powder was dissolved in dioxane, and
diethyl ether was added to the dioxane solution and cooled
on ice to obtain white precipitate of a reaction product.
This white precipitate was separated by suction filtering,
and dried in vacuo to obtain 12.1 g of purified polyvinyl
acetate (PVAc¢) having carboxyl terminal groups. The number
average molecular weight of the obtained PVAc was measured
by GPC, which was found to be 1.3 x 103,

A mixture of 6 g of the thus obtained PVAc and 100 g
of chloroform as a solvent was stirred in a round bottom
flask while cooling in an ice bath for 2 hr. Thereafter,
0.026 g of aminopropyltriethoxysilane was added to-ﬁ%ﬁ
mixture, and allowed to stand still at 5 °C for 24 hr to
achieve reaction. Chloroform was evaporated off from the
resultant reaction mixture, and dioxane was added thereto
to thereby obtain a dioxane solution of a reaction product.
Diethyl ether was added to the dioxane solutidn, and cooled
on ice to thereby obtain white precipitate of the:reaction
product. This white precipitate was dissolved in ethyl
acétate, and undissoived precipitate residue was removed
from the ethyl acetate solutioh by suction filtering. The
ethyl acetate was evaporated off by an evaporator from the

filtrate, and the thus obtained solid was dried in vacuo.
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X3Im 1

The same procedure as in Example 12 was repeated
except that the glass plate with electrode G3 obtained in
Example'3 was employed in place of the PET film with
electrode Fg, thereby obtaining a glass plate with
electrode Gi2 in which insulating dot spacers were formed
on the electrode and in which the surface of the electrode
was treated with the chain polymeric compound A.

: resistance to scuffing
- The coefficient of friction and the -durabitity of the
eleétrode surface of the glass plate with electrode Gi3
were evaluated in the same manner as in Example 12.

The results are also shown in Table 2,

A writing pad was produced in the same manner as in
Example 1, except that the above glass plate with électrode
Gi2 and the PET film with electrode Fg obtained in Example
1 were employed. With respect to the obtained writing pad,
the required input load, the erroneous input load and the
durability were evaluated in the same manner as in Example

1.

The results are also shown in-Table 3.

Ex 17

In the same manner as in Example 8, insulating dot
spacers were formed oh the surface treated withlchain
polymeric compound B of the electrode of the PET film with
electrode Fy obtained in Example 13, thereby obtaining a

PET film with electrode Fg.

This is the raeplacement sheet

Date: 26 MAY 1999



