2 4. A flash electrically erasabl e programuable read-qggg Egﬂﬁfy_dévice
conpri-si ng: a plurality of inputs including row addre 'D ﬂ 5,

col utm addr ess i nputs, and at | east one sel ect i2ﬁ¥§' a
menory cell array arranged in a plurality of rows and colu ﬁﬁghe

menory cell array conprising a plurality of mdata bl ocks, each data

bl ock conprising a plurality of nmenory cells, wherein each menory
cell is operative to store n bits of data, wherein n is greater

than 1; a row decoder circuit coupled to the plurality of mdata

bl ocks, wherein t he row decoder circuit selects a row of the
menory cell array in response to a row address received via the

row address inputs; LAMINATE RNDrPROCHSPIFOR GRODUMCINSCORErSANE CUits each
coupled to a correspondi ng one of the plurality of in data

bl ocks, wherein each col um decoder circuit selects a colum of
the correspondi ng data bl ock in response to a col um address
received via the colum

This invention relates to a laminate for a
printed circuit which is used particularly in electric
equipment, electronic equipment, communication equipment
and the like.

5 Printed circuit boards have been strongly re-
quired to be small in size and high in function because
electric egquipments have become light, thin and small.
In particular, in the case of laminates for multilayer
circuit boards, glass epoxy resin copper-clad laminates,

10 and CEM 3 (Composite Epoxy Material Grade-3) type epoxy
resin composite laminates (laminates produced by
impregnating a substrate composed of a glass non-woven
fabric as an intermediate layer base material and glass
clothes as base materials for both surface layers with

15 an epoxy resin and heat-pressing the impregnated
substrate) which are used in printed circuit boards, it
has become strongly required to enhance the thickness
.precision (uniformity) of the laminate.

In laminates where glass clothes are used,

20 there has heretofore been such a problem that the
peripheral portions of the laminates are made thin by
such a phenomenon that a resin flows out of the edge
faces of the laminates during lamination molding (this
phenomenon is referred to hereinafter as the flow).

25 Moreover, in recent years, in the case of the glass non-



address inputs such that mnenory cells are selected for reading in
response to the row and col uim addr esses; a plurali ty of m n sensing

circuits each for determining the n bits of ed
menory cells; a plurality of moutputs coupl Jé”%ﬁﬁﬁt %?Zggﬁf y of
sensing circuits for out putti ngzdata senged by"n RERIAGSPyr al | y of
sensing circuits; and a selector Circuit coupled to the plurality
of col um decodgsveii rﬁéﬁﬁl&-@&ée composite tlfﬁﬁla%ahéwl edWiSithe Circuits
for selectively coupling nmin of the m sel ected nenory cells to.
the plurality cpredentsdmyengoci andumshezrs (JP-A-9-25#¢3PbysecHexen hasl ect ed
signal carried by the select inp

3 5. In a neRRIY ER @ePrabQ\fFW‘t’éhéﬁatW%lfrl@ﬁ f-sf gredk i P dat a recei ved
atninputsto](_a}?s1 ct ed eIIth St resnbl_t re.n i.s
greater than 1 J(i,’la\%rmt%emggpgn% Qi #’p non §ver‘{"”§ab +<cofum
decode circdiit {or 24H Qs Rendel fo&d zﬁaramg Q%' |1m BSSlble Fuﬁt%%QQnse to
an address; a second col unh decode circuit Tor addre55|ng a second
menory cell in more, it has also become a severe problem to enhance the

adhesion properties (interlaminar adhesion properties)
between the glass cloth and the intermediate layer
resin.

10 The present inventor has made various studies
for the purposes of the improvement of moldability by
diminishing the flow during lamination molding, the
inhibition of generation of powders of resin or the like
from prepreg and the improvement of interlaminar adhe-

15 sion properties, and he has consequently obtained such
knowledge that when at least one surface of a glass
cloth is napped, the flow of the resin in the intermedi-
ate layer can be inhibited during the molding and the
adhesion properties between the surface layer glass

20 cloth and the resin composition of the intermediate
'layer are improved and that it is preferable to add an
inorganic fiber to the intermediate layer to enhance the
flexural strength and impact resistance, and based on
this knowledge, this invention has been completed.

25 According to this invention, there is provided
a laminate, both surface layers of which are each
composed of a base material consisting of a glass cloth

napped at least on its inner surface side and impreg-
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response to the address; a control engine for encoding the n bits

of data received at the n inputs and for prfMLging at | east one
programm ng pul se corresponding to t he eng Wof data to
the sel ected nenory cell; and a sel ector CIrCUIt Jf#Elgggw ag the
first colum decode circuit to receive J Done
programm ng pulse in response to a portlon of the ""‘adH+ess/such

that the first mawedywiehla stirmmseteingbiesin, #nd thelli@terimeaindkh
circuit of claimb, mhereip t he Qelector circuit selects_the_f[rst col um
decode circuit WA¥RTtAE ?%#Qh(ﬁﬂmﬁhaﬁheiaddP@BQS¢¢ ¢ e compoisistiane. 7.

The wite path circuit wherein the selector circuit selects the
second colﬁnn dgggﬁglﬁf?%LﬁtEaﬂﬁﬂ?sFﬁélBSrFFBhnoWl¥?ﬁaW%i@ré§slpgr9ﬂ"h°second

state such that e #gggy | L ¢l $at el,l
The wite path gﬁ?gﬁ?t£§Pg %?f%ﬂ Ef §0 F§e§@%€ﬁ%on g%'the §88r8§s i s
one binary it whdeweigRt of £Hy3ﬂ@éhhe Eﬁéhsﬁtfééétléyéfé An@ gheWherein the

sel ected nmenory cell is a nonvolatile nenory cel
intermediate layer having been lntegrated by heating and
pressing. In said laminate, it is preferable that the
nap length of the napped glass cloth used in the surface
layers is 50 um or more.

10 Moreover, in order to improve the flexural
strength and impact resistance of the laminate, the
composition of the intermediate layer comprises, as a
part of the inorganic filler, an inorganic fiber mixed
in a proportion of 0.01 to 50% by weight based on the

15 weight of the thermosetting resin, and preferably, the
diameter of the inorganic fiber is 15 um or less.

In the accompanying drawing, Fig. 1 is a dia-
gram showing an example of the process for producing a
composite prepreg from which the laminate of this inven-

20 tion is produced by lamination molding, in which 1 re-
fers to a napped long continuous glass cloth, 2 to an
inorganic filler-containing thermosetting resin varnish,
3 to a coater, 4 to a heating apparatus, 5 to a napped
long continuous glass cloth, 6 to a composite prepreg, 7

25 to a thermosétting resin varnish, 8 and 9 to roll
coaters, 10 to a heating apparatus, 11 to a composite

prepreg and 12 to a cutter.

In this invention, the glass cloth used in the
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10. A nenory device conpri sing: an out put; a plurality of
address inputs including row address i nputs, colum addr ess

i nputs, and at |east one multi-level cell (M.C) address i nput ;
a nenory cell array arranged in a plurality of rows and columms, the
menory cell array conprising a plurality q‘f _menory cells wherein

each nenory cell is operative to store n bits of data, wherein n is
greater than 1, sgagdc®f1dfa-d il hﬁp?édaam% & litBavhRarasgif{&s ent
addr ess; a row decoder circuirt coupled to the nenory cell array
wherein the side, naweldjecomd¢hecsidei fasiigdile dntermetiiahe hayaxry cel |

array in . response to a row address received via the row address

i nput s; all oPERRE e dadibdity het LW the nesd nnEABPYS Eeign gy ay
wherein the ._.colu decoder cirguit. selects a col.um of the nmenory
cell array in the intermedincelayer duping lamnakion BRURYRE L ( he

col um addrgss improve the adhesion properties between the surface

layer and the intermediate layer. The nap length is not
critical; however, it is preferably 50 um or more for
effectively inhibiting the flow of the resin composition
during lamination molding and improving the above

10 interlaminar adhesion properties, and more preferably
300 um or more particularly when it is necessary to
substantially completely prevent the flow. When the nap
height is less than 300 um, it is impossible to substan-
tially completely prevent the flow by the napped fibers.

15 When the nap length is less than 50 um, the flow of the
resin composition is caused during lamination molding,
and the thickness of the laminate is greatly varied in
some cases.

The nap length is limited by the napping

20 method, and the maximum is about 1,500 um. Usually, a
.nap length of 300 um or more has a substantially
satisfactory effect on the prevention of the flow,
although the effect depends on the thickness of a
laminate and the fluidity of a resin composition in the

25 intermediate layer. By increasing the nap length to
more than about 1,000 pm, the effect on the prevention
of the flow is not increased, so that it is not neces-

sary to increase the nap length any more. The method



I nputs such that a first nmenory cell is selected for reading in

response to the row and col uim addr esses; a sensing circuit coupled
to the first nmenory cell and the output, the sensing circuit for
determ ning a state for each of the n bits stored in the first
menory cell; and a selecting circyié coupled to the sensing circuit,
the MLC address i nput, and to the output, the selecting circuit
for addressing f%&dnﬂﬁﬁlhﬁllﬂge surface o®NhYq288s O¢1ddIe imAubasl Aombépe
sensing circuit to the output in fesponse to the M.C address i nput

such that each mafisting mebht¢d, methods ustingenebdylé hpuridh,sbroushpry cell is
i ndi vidual | y addressed and out put . i .
5 11. The neffefYde¥pising Fildehsi@ndnsbeel ke & megbed using 12, The

rermny 0V e Gl 10, I o1 L1 DR ML LY, Snianeously
5 glass cloth may be any one, and preferably has a basis
weight of 20 to 300 g/m?. When the basis weight exceeds
300 g/m?, the processability by a drill or the like
becomes inferior, and when it is less than 20 g/m?, the
strength becomes low and the napping treatment becomes
10 difficult.

In the laminate of this invention, the weight
ratio of the total amount of the thermosetting resin and
the inorganic filler to the amount of the napped glass
cloth is preferably 0.2 to 10.0. In this range, the

15 napped glass cloth has an effect of preventing the flow
of the inorganic filler-containing thermosetting resin
composition and the characteristics of the laminate
become at least equivalent to those of a conventional
one. When the weight ratio is less than 2.0, the fea-

20 tures as a composite laminate, that is, good processabi-
-lity, low cost and the like, are not satisfied, and when
it exceeds 10.0, the glass cloth portion becomes small
and the mechanical characteristics including strength
and the like are deteriorated. The weight ratio is

25 preferably 2.5 to 6.5. In the case of a standard
laminate having a thickness of 1.6 mm, the above ratio

is preferably about 5.0 to 6.0.

In the intermediate layer of the laminate of



13. The menory device of claim 10, wherein the selecting circuit is a
mul tipl exer coupled to receive the n bits fromthe sensing circuit as

i nputs and the at | east one M.C address input as a control signal. 14.
The nenory device of claim10, wherein the first nmenory cell is a

nonvol atil e nenory cell. 15. A nmenory .devi ce conpri sing: a
plurality of outputs; an array of m§rmry cells wherein each

nonvol atil e menpiis Glventi®h€San inorganid! ﬁltl%r Rsbgidsy & ahddan 1,
each of the n bits of a rrermry cel l having a different address;

a plurality of mosktasing mestia,f eherebyplkewpilny latdeinpraniagl drhes gurahd
means, coupled to receive the address, for individually addressing each
of the n bits sPEReRFSabPidisy| éﬁfie‘ﬂlxb?féﬁwf} tStadil Ligwoapd ceinel tapeous-

response to the addr ess uch ach f the selecte allt of
nonvol ati | e éi%nflss ps']P‘ SHRRRAR A cgpg g’b é/sgs‘

one of the §|ur@iféé&fﬂh.Q%ﬁﬁuksdlrection), so that it is possible to

improve the through hole reliability. Moreover, though

the glass non-woven fabric has heretofore been used to

constitute the whole intermediate layer, the disuse

thereof makes it possible to greatly reduce the voids
10 (the remaining bubbles) in the intermediate layer.

The inorganic filler to be used in the inter-
mediate layer includes aluminum hydroxide, calcium
carbonate, clay, talc, silica and the like, and the
amount of the filler mixed is preferably 10 to 300% by

15 weight based on the weight of the resin. When it is
less than 10% by weight, the flow of the resin composi-
tion during lamination molding is large, and the effect
on the improvement of through hole reliability is small,
and when it exceeds 300% by weight, the mixing of the

20 inorganic filler with the resin and the molding of
laminate become difficult. The above amount is more
preferably 50 to 200% by weight.

In this invention, it is preferable to
incorporate an inorganic fiber together with the

25 inorganic filler into the thermosetting resin in the
intermediate layer in order to improve the flexural
strength and impact resistance of the laminate. By

incorporating the inorganic fiber, the flow of the resin



16. The menory device of claim 15 wherein the nmeans is also for selecting
the selected plurality of nenory cells in response to a first portion of
the address, for sensing the n bits stored by each of the sel ected
plurality of 6 nmenory cells, and for selecting
only one of the n bits of each of the sglgcted plurality of nenory cells
for output in response to a second portion of the address. 17. A

nonvol ati | e nerdmpo8etior doring Sar@nation mal@lng adar bedfinhdwiaddr ess
inputs for coupling to receive a row address; _a plurality of colum
addr ess i nput s Ther ipogganhg fiberdaicladgscalumhna fiber, glaggdfdbsr

at least one myti:}8velS® dnd e S090ESS: LIBUE AL GRLDG.L] Fecelve
is preferably 0.01 to 50% by weight based on the weight
5 of the resin. When the amount is less than 0.01% by
weight, the improvement effect on flexural strength and
impact resistance is small, and when it exceeds 50% by
weight, the incorporation of the inorganic fiber and the
molding become difficult. The diameter of the inorganic
10 fiber is preferably not more than 15 um; however, it is
more preferably not meore than 7 um in view of easiness
of incorporation into the resin. When the diameter is
more than 15 um, the abrasion in processing the
resulting laminate using a drill or the like is large,
15 and the larger diameter causes breakage of a drill in
some cases. The length of the inorganic fiber is
usually not more than 6 mm, and Qhen the length is more
than 6 mm, the incorporation of the fiber into the resin
becomes difficult. However, when the fiber diameter is
20 15 pm or less, it is easy to incorporate even a longer
fiber into the resin, and even inorganic fibers having a
length of at least about 20 mm can be used.
In this invention, the thermosetting resin to
be used in the intermediate layer is preferably an epoxy
25 resin; however, polyimide resins, polyester resins,
phenol resins and the like can also be used. The thick-
ness of the intermediate layer is varied depending upon

the thickness of the final laminate and the thickness of



an M.C address; an array of nonvolatile menmory cells arranged in a
plurality of rows and col ums, wherein each nonvol atil e nenory

cell stores n bits, n bei ng greater than i ts of
a nenory cell having a di fferent addr ess;THlS SHEE] H BEN gder
coupled to select a first row of the array in response t BEPLACED  the row

addr ess; a colum decoder coupled to select a first plurality of

col ums of the the nappedIgRiks I&lb@ﬁpﬂﬂsehéOsﬁf&déﬂllag%;addWRéﬁ gneh that a
first plurality of menory cells are addressed in response to the
row and col unm thickness gifirtdesdoteamediate layeselisctli.Agmmi prulésspupl ed to

select one of n pbits for each of the first plurality of menory
cells in respon§geF6 15 Esiddldsy theh thmnapped glasgphpyobhenegdt he n

bits for each o he f it f nory cell .1s addressed
for output by t ce’%%%v%%%%i@ee%rﬁgﬁgr%h e{E/:l[rE .ly sRall). The thicRnss

7 5 of the intermediate layer is usually about 0.2 to 2.0

mm, and practically about 0.6 to 1.4 mm.

Furthermore, as the thermosetting resin to be
used for impregnation of the napped glass cloth in the
surface layer, an epoxy resin is also preferred; how-

10 ever, similarly to the intermediate layer, there can
also be used polyimide resins, polyester resins, phenol
resins and the like. Such a thermosetting resin varnish
may be composed of the resin alone; however, tracking
resistance can be imparted by adding thereto an

15 inorganic filler such as aluminum hydroxide or the like.

In the laminate of this invention, a napped
glass cloth is used in the surface layer and the inter-
mediate layer is composed of an inorganic filler-
containing thermosetting resin composition, and there-

20 fore, the flow of this resin composition can be
.inhibited during lamination molding and the adhesion
properties between the surface layers and the inter-
mediate layer are also excellent. Accordingly, in spite
of the disuse of the glass non-woven fabric in the

25 intermediate layer, the thickness precision of the
laminate is very good, the punch processability and
dimension stability are maintained and improved, and

simultaneously, the thermal expansion in the thickness

REPLACEMENT SHEET

This Sheet Has Been Replaced




18. A nmenory device conpri sing: an array of nenory cells that each

store n bits of data, n being greater than. 1, a plurality
of address inputs for receiving an address, wherein each bit of a
menory cell has a different address; and a sense path circuit coupled
to the array of nmenory cells and coupled §o_ recei ve the address.
19. A nmenory device conpri sing: a data input; a nenory cell
array arranged dikeatRbHl athé Yz ofi FeWS od)d 1§0HUADSisHAE, so that tRBNOry cell
array conprising a plurality of nenory cells wherein each menory

cell is operatitheoughshole rebidlsilditydaiaa, ba beproved catMoreover, by than 1;
a plurality of address inputs including row address inputs, colum

addr ess i nput s INSRFPREAELDY AR | Lnqnganip EfbggdEesether L thh&hei n

the MLC address _input.allo each of .the n bits.stored in menory

cell to be_iruﬂ%ﬂoﬁggpﬁg gﬁg?% sed° Fhe inke ﬁﬁh%%% %y%ﬁ’rgaﬁt coupled to
the pluralisty of]c@awRNYs€8bhgth MR Ginpact resisthie I d8eedaEeql rcuit

selects a row of the nenory Cell array in response to a row
addr ess recei vedcordihbeyy ovhadikreisamamaet 8f the lamiradeuris decoder circuit
coupled to the plurality of nmenory cells wherein the colum

decoder ci rcui Mada@taingdaand| impryred pad simultaneepsmky itells A2A8y in

response to a col TR, 2995530 EL Y1214 8e the time of the

lamination molding, whereby and by the disuse of an

10 expensive glass non-woven fabric, it is made possible to
achieve a low cost. Furthermore, it has been found that
by making the nap long, the strength of the glass cloth
is lowered and hence the napping is effective to improve
the punch processability and the like.

15 An explanation is made below of the process
for producing a laminate of this invention.

A typical production process comprises a step
of coating a thermosetting resin containing an inorganic
filler on the napped surface of a long continuous glass

20 cloth napped on one or both sides and heating the same,
-a step of preparing a composite prepreg by piling a
glass cloth napped on one or both sides on the above
resin-coated surface so that the napped surface faces
the resin-coated surface and a step of heating and

25 pressing this composite prepreg. In this production
process, the production steps are simple and continuous
molding is possible. Preferably, the step of preparing

the compoéite prepreg is followed by a step of coating a



colum address inputs such that a first nmenory cell is selected for
programm ng in response to the row and col unm addresses;

8 n | atches coupled to a control signal, the M.C address input, and
t he data input, each of the n |atches being sequentially enabl ed
to latch data fromthe data inpyt _in response to the M.C address
I nput and the control signal; and a control engine

coupl ed to the gheahebest gl td¥ nRAOLYLECELr fiESY .of the abovel B&mcontr ol
engi ne for encoding the data received fromthe n | atches into a

programi ng | evebsitadpfeprey agrameatgnghthéi resinermated composite cel
sel ected by the row and col unm addresses by generating at | east
one progranm ngP5EPE&Iunt I e 3ove: MABRBFy £Rf | laninntegRimElis to

have appr oxi mat r ' |, | . 20. The nenory device of claim
19, wherein n eghéﬁéggogugﬁgtﬁaf’taé?égrs a

5 The napped glass cloth used as the surface
layer can be previously impregnated with a thermosetting
resin. The conditions for heating and pressing may be
equivalent to the usual molding conditions for a compo-
site laminate; however, it is preferable to make the

10 pressure somewhat lower than the usual pressure condi-
tion in order to inhibit the flow during lamination
molding.

Fig. 1 shows a diagram of an example of the
process for preparing a composite prepreg to be used for

15 producing the laminate of this invention.

A long continuous glass cloth (1) napped on
one or both sides is unwound and the napped surface
thereof is coated with an inorganic filler-containing
thermosetting resin varnish (2) by a coater (3) so that

20 the coating film has the desired thickness. The solid
-content of this inorganic filler-containing wvarnish (2)
is usually 65 to 95% by weight (the inorganic filler is
also included in the solid content), and preferably 75
to 85% by weight.

25 As to dilution with a solvent, when the
varnish before the dilution has a suitably low
viscosity, it is preferable to use the solventless

varnish undiluted with any solvent. The amount of the



first latch and a second | atch, the nmenory device further including:

a first AND gate having as inputs the control signal and an inversion

of the MLC address input, and an output coupled to the first latch,

the first AND gate for enabling the first latch to receive the data
fromthe data input when the M.C address jpput is logic low and a
second AND gate having as inputs the control signal and the M.C

address input, andrganinttfiilllerodphedihong heasaemg Jyatehltetihes Secpivh
AND gate for enabling the second |latch to receive data fromthe data

i nput when the Seperdinestpampbe kintogf cthe gtesin 2sed, Athenbagisievi ce
conpri si ng: ata jnput; an arr%% of nmenory cells arranged in

a plurality of Yﬁﬁg%gnwwhﬁwﬁ?r unit areyphfleithec AERPRENBLISEFIOt
capabl e of St b B Ead! BBl Ss Dmsctur ool 8, HeE 8010 Yo,
addr ess; 5 solid content per m? of the glass cloth, and the
thickness of the coating film (after heating and drying)
is about 0.2 to 2.0 mm.
The coater (3) includes a comma roll coater, a
knife coater, a die coater, a reverse coater and the

10 like. However, since the coating film is as thick as
0.2 to 2.0 mm, it is necessary to make the varnish vis-
cosity high. Therefore, a means capable of applying a
high viscosity varnish, for example, a comma roll coater
or a knife coater is preferred.

15 Subsequently, the varnish-coated glass cloth
is allowed to pass through a heating apparatus (4) to
conduct the impregnation with the resin or both the
impregnation with the resin and the evaporation of the
solvent. The heating conditions are varied depending

20 upon whether a solvent is used or not, the kind and
.amount of the solvent, and the like; however, the
heating is usually effected at 80 to 160°C for about 1
to 10 minutes. 1In the above manner, there is obtained a
glass cloth coated with an inorganic filler-containing

25 thermosetting resin.

Separately, a long continuous glass cloth (5)
napped on one or both sides is unwound and piled on the

above-mentioned glass cloth coated with an inorganic



a plurality of colum address inputs for coupling to receive a columm

addr ess; at least one multi-level cell (M.C) address input for
coupling to receive an M.C address, wherein the row and col unm
addresses sel ect a first nmenory cell and wherein the M.C address
sel ects between the n bits stor by the first nenory cell; and
nmeans, coupl ed between the data i nput an he first nenory cell and for

coupling to recgiyfethGodia¥ning! ¥EBiRNh MderAddi@snes, th@t the napped
programm ng the first menory céll in response to sequentially

recei ving the nstwrfacd rafimthiee ldagacompinyousheylaiss thetho(b pnfhces the
colum addresses for all of the n bits are identical and wherein the

M.C. address foFeEiRtFAtahEUFIBFEs tQ QPFFidr éncomposite preREethr(f Mdevi ce
conpri si ng: . | NRUL; . a rr of. r ell rein
each nenory cel h’é?oéjl_gfsl i b%eg, 3 prefera%flybeelaf\rﬁfge_céfeggngrx?%a#'\”ie; V\vﬁ,‘%n a
plurality of adgdhesgnédettfidl ¢aYPhI AéhtiLidiSRkEithe AnddgaRbsepilRach of
the n addresses select a first ‘menory cell and "a correspondi ng one of

the n bits storged hyltdd By melatnenory cell; and nmeans, coupl ed
between the data input and the first nenory cell and ) coupled to
recei ve one of the n addrssEOmpPsiterPERREAT i )t faus| pPBtained is Cyfenpry

Gata | nput whentPhER Ty Hodeaatheard T A aRS RFEPER ©F 1o

not cut but continuously heated and pressed as it is, to

10 be molded into a laminate. In this molding, usually, a
metal foil or foils is or are piled on one or both
surfaces of the composite prepreg and then the resulting
assembly is heated and pressed. In this heating and
pressing, the molten thermosetting resin of the

15 inorganic filler-containing thermosetting resin in the
composite prepreg further permeates the glass cloth.
Accordingly, it usually follows that in the laminate
obtained, the thermosetting resin is present in a suffi-
cient amount in the glass cloths constituting both

20 surface layers of the laminate.

. However, in the heating and pressing, in some
cases, the thermosetting resin does not permeate suffi-
ciently the glass cloths constituting both surface

layers. 1In these cases, a thermosetting resin varnish

25 (7) is coated on both outer surfaces of the composite
prepreg (6) as described below. This coating is usually
carried out by roll coaters (8) and (9) though these are

not limitative. The thermosetting resin varnish coated



each of the first set of the n bits is acconpanied with a

correspondi ng one of the n addresses. T
10 23. A nmenory devi ce conpri sing: an array of nenory cells that
each store n bits of data, n being greater than 1; a

plurality of address inputs for receivingan address, wherein each bit
stored by the array of nenory cells is assigned a unique address; and

a wite path ciisuipplenghedryots ha;@rf@&xpfcomaaéuw@flt&x@&dm&%ahed to
receive the uni que address. 24. In a nenory device, a nethodf

sel ectively acdesldianroentaining themmetertdong we&isewipidtle chaze moty ceII,

wherein n is gre than 1, the nethaqd conprising the steps of:

addr essing n : cd'@l"ltgyi RerReptpt £y "é%puﬁﬁaﬁ?cﬁ?fé’;rﬁzd‘:a rg}[/vecl
addr ess; ct mry ce 0, be

memory cell in AR kA %ggﬁéeéfgt% @sﬁn- ceveF c%’l“f THE4 %8 ess;

5 may be small, and for uniform impregnation, a thermoset-
ting resin varnish having a resin solid content of about
20 to 60% by weight is usually used. This thermosetting
resin varnish (7) may contain an inorganic filler such
as aluminum hydroxide, calcium carbonate or the like in
10 order to improve the tracking resistance, and the amount
of the inorganic filler is 100% by weight or less,
preferably about 30 to 80% by weight, of the resin
content.
Thereafter, the resulting assembly is heated
15 by allowing it to pass through a heating apparatus (10),
thereby obtaining a composite prepreg (1l1) in which the
glass cloths in the surface layers have been impregnated
with the thermosetting resin. The heating conditions
are somewhat stronger conditions than usual, namely, at
20 120 to 180°C for about 1 to 5 minutes because the total
fhickness of the composite prepreg is large. Subsequ-~
ently, this composite prepreg (1l) is cut to the desired
length by a cutter (12). Alternatively, it is possible
to subject the composite prepreg to continuous molding
25 without cutting the same.
Incidentally, the napped long continuous glass
cloth (1) can be previously impregnated with a thermo-

setting resin varnish before coating the glass cloth (1)



coupling the selected nenory cell to a sensing circuit after the selecting

step; sensing the n bits of data stored in the selected nenory cell;
and si mul t aneously outputting each of the n bits stored in the

sel ected menory cell. 25. In a nmenory device, a nethod for
witing n bits of data to a sel ected mernoyr y cell, wherein n is greater than
1, the nmethod conprising the steps of: ~ “sequentially coupling the n
bits of data t is t -— Lce yhﬁ{ein a

uni que addr essq'{%}g?{)% c?l'glglﬂ.\t/g\/ia{‘2 cegglﬁ 0 t%etar}nﬁlntc’!svagﬁﬂﬁ (2

11 tordexiteatimpirbet €hs hadiedilth privpestaes betkeerstthed by the
sel ected menory cell; encoding the n bits received fromthe

dat a i nput i nt crapRac@lass G4oth (1) and ahe ingmdanic fipleyyr anming t he
sel ected nennryeg;%iidfyg La&ggsﬁe%ffFEHkégggQF ,C% L other napped
5 glass cloth (5) can be previously subjected to the same
treatment (impregnation with a thermosetting resin
varnish) before piling. Specifically, it is preferable
to coat the napped surface of the napped glass cloth
with the thermosetting resin varnish by a coater to the
10 desired film thickness; however, such a usual impregna-
tion method that the glass cloth is dipped in a resin
varnish, may be used. The resin of the thermosetting
resin varnish used in this case may be the same as used
in the above-mentioned inorganic filler-containing
15 varnish (2) and the above-mentioned thermosetting resin
varnish (7).

The composite prepreg (11) thus obtained is
molded by heating and pressing into a laminate. This
molding is usually effected by heating and pressing one

20 sheet of the prepreg cut to the desired length by means
-of a multi-stage pressing apparatus. However, it is
possible to continuously heat and press a long conti-
nuous composite prepreg which has not been cut. 1In this
molding, usually, a metal foil is piled on one or both

25 surfaces of the composite prepreg and then the resulting
assembly is molded. When the thermosetting resin is an
epoxy resin, the former molding method is usually

carried out. The molding conditions therefor are varied



i s programred to approxinmately the programmng |evel. 26. In a nenory
device, a nethod for selectively witing n bits of data to a sel ected
menory cell, wherein n is greater than 1, the nethod conprising the steps
of si mul taneously coupling n bits of data to n data inputs of the
menory devi ce; addr essi ng 3 Menory cells in response to a
row and a col um address; selectfh& one of the n nenory cells to be

the sel ected ”%E?e\‘xdciﬁ | ubn the £luidi®§PBRSEhEOrésMilddmpodMlionel | (M.C
addr ess; e coding ? elﬂtﬁtslﬁeééﬁeed at tﬁe n inSE{s i;to a )

progranm ng | ewtlich has beenatshted; hogeggranusugline we astlddngeisry cel |
until the selected menory cell I's progranmed to approxinately the
progranmmi ng | ewffected7undey thesaNe FEFsEESHaT H ANt IRPRTESTAEL hod f or

(20100 D D1t 34 3o s RSB TBMRL by o gk 97 et e
T T o PR Rl o O St ancs e che somdiummendress
is 150 to 180°C, the pressure is 20 to 70 kg/cm? and the
period of time is 60 to 120 minutes.
The composite laminate can be produced by the
above-mentioned process. In this invention, the napped
10 glass cloth is coated with the inorganic filler-
containing thermosetting resin varnish to the desired
thickness and then heated, and thereafter, the same
glass cloth as mentioned above is further piled thereon.
Therefore, the coating and impregnating steps are simple
15 even when the subsequent coating of the resin varnish on
both surfaces of the resulting composite prepreg is
taken into consideration. Furthermore, in the inter-
mediate layer, a glass non-woven.fabric which is
relatively high in cost is unnecessary, and hence this
20 invention is also advantageous in respect of cost.
.Furthermore, the disuse of this glass non-woven fabric
makes it possible to prevent voids from being generated
by the solvent, and the use of the napped glass cloth
makes it possible to inhibit the flow during lamination
25 molding, so that the moldability is good. Accordingly,

the trouble during lamination molding is small and a low

cost can be achieved.



12 addressing a first one of the n data bits sensed in response to a

first multi-level cell (M.C) address; outputting the first one of the
n data bits at the output of the nenory devi ce;

addressing a second one of the n data bits sensed in response to a

second MLC address; and outputting,the second one of the n data bits
at the output of the menory dEV|ce 28. A nethod for

addressing data stored bxsasf@yay Yabde,CehieN1amiEaHe Yo € AJHisaihd¥nl hat
conprises a plurality of nenory cells that each store n bits of data, where
n is greater tHden usescanpapprt gl@ss <iloght handtkenad, mhevildicey-a

different address for each bit stored by a particular nenory _cell such that
each bit storedﬂHVnPﬁanﬁéﬁt??'EﬁﬂﬂeqﬁiqanFgVﬁﬁ%IFWedﬂH#@§§aBP¥eFor r ead

and wite oper 5
PCT/ US95/ 06308% nd’the lnte%gé a%er are excellent. Moreover, the

5 flow during lamination molding is small or substantially
nil, so that the thickness precision of the laminate is
excellent and the increase of yield in the lamination
molding and the decrease of laminate cost can be
achieved. Furthermore, the enhancement of flexural

10 strength and impact resistance can be achieved by
incorporating an inorganic fiber together with an
inorganic filler into the intermediate layer resin.

Examples and Comparative Examples are shown
below to illustrate this invention, in which "part" and

15 "$" are by weight unless otherwise specified.

Example 1
An epoxy resin varnish [la] was prepared by
uniformly mixing the following materials:

(1) Brominated epoxy resin (Ep-1046, a

20 trade name of Yuka-Shell) 100 parts
| (2) Dicyandiamide 4 parts
(3) 2-Ethyl-4-methylimidazole 0.15 part
(4) Methyl Cellosolve 30 parts
(5) Acetone 60 parts
25 Subsequently, the following inorganic fillers

were added to the epoxy resin varnish [la] in the



- 13- termnal coupled to a first reference circuit that includes a

col um | oad FET 414, a drain bias circuit including inverter 412 and
FET 413, and a first reference flash cell 411 having its WVt equal to
VR2. The vol tage at node 415 is determ ned by the cell current of the
first reference flash cell 411. Thg positive term nal of conparator
455, by contrast is coupled to & dcond reference circuit in which

the col um amoeI t% Eﬁgwézﬁe?cﬁﬁrﬁepg ‘éroa rgbaéf Fle 4% 1@ @o3glectively

coupled to er a secon renc cell 422, having its Vt equal to
V[err], or a contenlti hedr cherasnasa weld m&&ﬁurbavaslgstixs:éd teqpakepaoe VR3.
The sel ection bet ween the second and third reference cells is nmade by
a sel ector an dinogganienfiBbpormmtadning varpishof2&bnpar at or 450. The
colum | oad FETs 414 _and 424 of the reference ¢ rCU|ts are preferably
identical to the (1) c8EULMFR bi GYSHR 1464 VX Ssﬂ1FaFf €the drain bias

circuits are preferably The circuit
i ncludes a fl rst n-chann&f™ EE‘# %%aw nd its drain z%lu%%gg%to t he
source of FET 423 and)it gypoutés e pliRshiln@m R9droxide second ref erence
flash cell 422, and a second n- channel FET 445 having its drain
coupled to the source of (REFiliR2Ge ahehd t 2 soadeename ofcoupled to the third
reference flash cell 431. The output signal |ine
Showa Denko) 70 parts
(3) Ultrafine powder silica (Carplex,

10 a trade name of Shionogi) 5 parts

Subsequently, a glass cloth having a basis
weight of 210 g/m? (WE-18K RB-84, a trade name of NITTO
BOSEKI) was unwound and napped on one side by raising
fillets to a nap iength of 600 to 800 um, and the above

15 varnish [2a] was applied by a knife coater to the napped
surface so that the film thickness after drying became:
1.4 mm and then heated and dried at 150°C for 3 minutes
in a heating apparatus. On the coating film was piled a
glass cloth having a basis weight of 210 g/m? (WE-18K

Zb .RB—84, a trade name of NITTO BOSEKI) napped on one side

| in the same manner as above so that the napped side

faced the coating film. Subsegquently, the above varnish
[la] was coated on both surfaces of the resulting
assembly by a roll coater and then heated and dried at

25 150°C for 3 minutes in a heating apparatus to obtain a
composite prepreg. This prepreg was cut to the desired

length (2 m) and a copper foil having a thickness of 18



460 is coupled to the gate of first FET 440. The output signal line 460 is
al so-coupled to the gate of the second FET 445 via inverter 442. |f the
output of the first conparator 450 is a logic 1, indicating that the
selected flash cell has a lower Vit than the first reference flash cell 441,
the first FET 440 is switched on and the ol tage at node 425 is

determ ned by the second reference flash cell 422. |If the output signal

of the first cqupafadt ¥i1480chSedch Oflirrdbe e thBVEEESFeddZadtutehichhe

out put signal to switch the FET 445 on, and the voltage at node 425 is
determ ned by ttie tdesudtiefeassenbly asds caibjeédéd Tbelaeixomdion mold-

conparator 455 outputs the result of the second conparison via out put
signal |ine 465t GuMPdEisgghemPeraa o @fod6PiR £ e BFiegRure of or der
Bit 1 and the ut, sigpal line 465 outputs. the | ow order .Biit O. The
sensi ng scherre%rr% rent %Irb%/d tHEEER 3’;5 ﬁ?’%’cﬁta ERPSTGT 188 a

bi nary searg£h s I | &y, s ' sghene can WO 95/ 34073
binary seargh Selififfrtd 8aviigR! eniLbfesi®BY 19 6SHE o

Example 2
The epoxy resin varnish [la] prepared in
Example 1 was compounded with the following inorganic
fillers in the amounts shown below per 100 parts of the
10 resin solid content, and the resulting mixture was
stirred to prepare an inorganic filler-containing var-
nish [2b]:
(1) Silica (Crystalite VX-3, a trade
name of Tatsumori) 25 parts
15 . (2) Aluminum hydroxide
(Hygilite H-42, a trade name of
Showa Denko) 70 parts
(3) Ultrafine powder silica (Carplex,
a trade name of Shionogi) 5 parts
20 (4) Alumina fiber (T/#5100, a trade
name of NICHIAS) having a diameter
of 2.5 pm and a length of 15 mm on

average) 5 parts

The same subsequent procedure as in Example 1
25 was repeated, except that the above inorganic filler-

containing varnish [2b] was substituted for the varnish



si mul t aneously conpare the sensed voltage of the selected flash cell to

each-reference cell. - Figure 6 shows a by-output wite path
architecture. The drains of the selected flash cells 30 and 35 are
coupled to the wite path circuit via col umm decoders 20 and 25,

respectively. Addresses for cells to be

€ 19 - programed are provided via
address lines 5. The by-output wite path circuit includes FETs 530

and 535, AND gatfs 520 §99p53<_57a HHpper-c18@NLaRinSWiME inl0a €aOEROl engine

510 controls the erasurée and programming of flash array. Control
engi ne 510 managas olfe 1f bash. array via control of row decoder 10,

col um decoders 20 and 25, sensing circuit 40, an array of reference
cells (as shown in Figure 5) and voltage switch circuitry (not shown).

The voltage s ch circuit controls the various voltage |evels
necessary to ré%ﬁ‘aﬁF3éV5négﬁmPle 1 erase flash array. VPP is the

progrant erase voltage, Wwaheh; puistadie flneBLeBntéh&{ﬁlfrvatzqurémoglzam or erase
data stored within the flash array. be externally supplied or

i nternal |y gengimigatedUsar Examplél(]mml’sds:oﬁﬁédr eﬁdom@ swerfane ef and
programi ng are comruni cat ed to control engine 510 via a connand
interface (not wiapped Fhess clotnnhawyngengbnelslwexsﬁﬁtﬂ£ élﬁrﬁd@ssor or
state nmachine that is |nternal nenoré devi ce, .but e function

of the control EHgilidX &&n8he 2 traQﬁﬂqﬁﬁﬁnﬁﬂ By TEBnBYHEL R¥Li2t fPEE%t er nal
to the memory deviCe. 43 that fi %lﬁ%es aggsﬁ %Ufs;g]gﬁ %fﬂ:reg‘v'dqu for

every n out puts. Eac has its drain

coupl ed to the jng bdH=@@ anal Ag, vaz{d Qgﬁns%ﬁkkédvﬁ’i?dad!ﬁh.éd atsasoee coupl ed
to the respective sel ected flash cell via the appropriate drain path

for each 10 dpdr didekte¥hén a hexpiindhiapparektiage O thergiesad tangt he gate
of FETs coating film was piled an unnapped glass cloth having a
basis weight of 210 g/m? (WE-18K RB-84, a trade name of
NITTO BOSEKI) in the same manner as in Example 1, and
the epoxy resin varnish [la] prepared in Example 1 was
15 coated on each surface of the resulting assembly by a
roll coater, and the assembly thus obtained was heated
and dried at 150°C for 3 minutes in a heating apparatus
to obtain a composite prepreg. The composite prepreg
obtained was subjected to the same subsequent procedure

20 as in Example 1 to obtain a copper-clad laminate having

a thickness of 1.6 mm.

Comparative Example 2
The same procedure as in Comparative Example 1
was repeated, except that the inorganic filler-contain-
25 ing varnish [2b] prepared in Example 2 was substituted

for the inorganic filler-containing varnish [2a]



530 or 535, the drain path of the respective selected flash cell is coupled
to the programm ng vol tage supply VPP. The FETs 530 and 535 thus act
as a selector circuit for selecting which selected flash cell to

program Voltage switching circuitry (not shown) uses the pr ogr anmm ng
vol tage supply to provide programm ng voljage |evels to the sel ected
flash cell. Typically, twelve volts are applied to the sel ect gate,

fromsix to SGE&EgXQEHSiﬁrﬁkéﬁﬂﬂé‘mq e bbeathaanco idlad lamimatece is
grounded for the duration of a programm ng pul se. The WO 95/ 34073

PCT/ US95/ 06308 having a thivkidsgyefl euél smapplied to the gates of FETs 530
and 535 are determ ned by AND gates 520 and 525 in response to the
address bit of M.C address line 70 and the output of the control

engi ne 510.
EX%ERNAL Cog?gfgtive Example 3 (Conventional Exampléﬁable 1

A glass non-woven fabric (EP4075, a trade name

5 of JAPAN VILENE) was impregnated with the inorganic
filler-containing varnish [2a] prepared in Example 1 so
that the total amount of the resin and the inorganic
fillers contained became 90% of the overall weight of
the intermediate layer and then heated and dried at

10 150°C for 3 minutes in a heating apparatus to obtain a
glass non-woven fabric prepreg. Separately, an unnapped
glass cloth (WE-18K RB-84, a trade name of NITTO BOSEKI)
was impregnated with the epoxy resin varnish [la]
prepared in Example 1 so that the resin content became

15 40% and then heated and dried at 150°C for 3 minutes in
a heating apparatus to obtain a glass cloth prepreg.
Subsequently, three sheets of the above glass non-woven
fabric prepregs were piled one on another to prepare an
intermediate layer, and the glass cloth prepreg obtained

20 'above was placed as the surface layer on each side of
the intermediate layer. Moreover, a copper foil having
a thickness of 18 um was put on both surfaces of the
resulting assembly, and the resulting assembly was
subjected to lamination molding at a temperature of

25 165°C at a pressure of 60 kg/cm’ for 90 minutes to obtain

a copper-clad laminate having a thickness of 1.6 mm.



DATA Bit 1 Bit O

1 -1 STATE 1 1 0 STATE 2
0 1 STATE 3 0 0 STATE 4
For a wite access, every tw external bits are coded into one of

four programm ng |evels that correspond 4p each of the four possible
states by the control engine 510. This encodi ng may be done according
to the truth t xf 3rable 1. The programming level is then used to
set the threshold voltage Vt of a selected flash cell. The primary
mechani sm for pl aci ng clrar dmoarganhe fibkér-+zprgatiming Bpox¥| eesimdn

I njection, and voltage switching circuitry (not shown)  uses

th
programm ng vov2ERisk Rs ) wasppreraERd Ry sl ipmd vy BRxiRE ERY §°l" drain

vol tage to app fo the sel ected ash cell during,phagranmm ng

pul ses. The sot¥%%9?ﬁmﬁ5ﬁf se&Pe%LFI%§?P?%ﬁléﬁ93 f%%ggrly gr ounded

during progranm ng. ﬂ}u&égyﬂﬂﬂytegngbggy5QégfﬁnGgﬂJy@4@breshold vol t age
Vt of the selected %e | by applying a series of programi ng pul ses
during each of which the prrag¥eamaimegof oYtleareSheddr)i ved fr d@0 partsthe
progranm ng vol tage supply VPP are applied to and renoved fromthe

sel ected flash cell(2)t Ricyamnsdapidet hat a sel ected flash &ePRT%Sin
successfully programin r.ogr anmi ng. pul se.. The anmount gf char ge
placed within the s@ictg{ﬁe?ﬁﬁ'qi‘?%ﬁ’e’g“%v%eryi ng the oot Bare
wordline voltage |eygl dafifihdi Au2BRIAE Pul ses.
10 (Hygilite H-42, a trade name of
Showa Denko) 80 parts

(5) Ultrafine powder silica (Carplex,

a trade name of Shionogi) 20 parts
(6) Methyl Cellosolve 50 parts
15 Subsequently, a glass cloth having a basis

weight of 210 g/m? (WE-18K RB-84, a trade name of NITTO
BOSEKI) was unwound and napped on one side by raising
fillets to a nap length of 600 to 800 um, and the above
inorganic filler-containing resin varnish [2c] was ap-
20 -plied by a knife coater to the napped surface so that
| the film thickness after drying became 1.4 mm and then
heated and dried at 150°C for 3 minutes in a heating
apparatus. On the resulting coating film was piled a
glass cloth having a basis weight of 210 g/m? (WE-18K
25 RB-84, a trade name of NITTO BOSEKI) napped on one side
so that the napped surface faced the coating film.

Thereafter, an epoxy resin varnish [3a] having the



During the wite access, the M.C address line 70 is used to route t he

16- bit encoded data into the high or |ow order word. As can be seen,
t he added address line 70 is coupled as an input to AND gates WO

95/ 34073 PCT/ US95/ 06308
-16- 520 and 525. The address bit_igs, inverted for the AND gate 520.
The second input for each AND gate i's the output of ,the control

engi ne. DefieridiwvishqORohp8s 5t f4rf Wifs (R tMChgddb eBScdd s/ Gn dot@gi ¢ 1
out put by the control engine 510 will cause either FET 530 or 535 to
be sw tched sunfigcesowdl thg tésulwiog awsemplyol andethéPRrdasmltdingct ed f 1 ash
cells 30 and 35, respectively. If the address bit is high, the high

order word aggamblyd #aguhpated and dnjiescrs) 180T figr Jr B4PREREJIR The

control engi.ne for each wite path determ nes_the progranm ng |evel of

t he sel ect2d'94HNY gpppratus td °tbmalnFPgﬁP§’p9sf‘P‘F Lﬁﬁ%eegs' a by- address

sense path architecture phe -SRESEM UL UF QAL GHPAGLAEMHag.The drain of the
S

sel ected flash cell 30 i
(1) Brominated epoxy resin (Ep-1046,

a trade name of Yuka-Shell) 80 parts

(2) Novolak type epoxy resin (E-180,

a trade name of Yuka-Shell) 20 parts

10 (3) Dicyandiamide 4 parts
(4) 2-Ethyl-4-methylimidazole 0.15 part

(5) Methyl Cellosclve 200 parts

The above prepreg was cut to the desired
length (2 m) and then a copper foil having a thickness
15 of 18 um was piled on the upper and lower surfaces of
the prepreg, after which the resulting assembly was
heated and pressed at a temperature of 165°C at a
pressure of 20 kg/cm? for 90 minutes to obtain a copper-

clad laminate having a thickness of 1.6 mm.

20 | Example 4
The same procedure as in Example 3 was
repeated, except that the following inorganic filler-
containing varnish [2d] was substituted for the
inorganic filler-containing varnish [2c] prepared in
25 Example 3 to prepare a copper-clad laminate having a

thickness of 1.6 mm:



coupled to the sense path circuit of data bl ock BO via col um decoder
20. The drain of the selected flash cell 35 is coupled to the sense path
circuit of data block Bl via colum decoder 25. The sense path for

data bl ock BO includes sensing circuit 40, switching circuit 650 and

out put buffer 50. In this sense path arc?%tecture, one address is

provi ded for each bit stored in the multi=bit flash cell, and the

meppi ng of data bl ocks tf, OWJNHCS 1FRLAT 8F NEnd heaAleH q2aN8

correspondence of the prior art single-bit flash cell array. Thus, in this
enbodi nent, there a(g)loBamiihddedClepoxBOr8dbn CERIN4S,Ng 32 col ums

each, mapped to 16 outputs, DO D15. Addresses are provided via addr ess
lines 5. Dur# nigrade @adeasée¥skavdeal ) dual - bi 80 P&SHScell 30 is
sel ected by row.decoder. 20 and col um_degcod the drain of the

sel ected flash (&el |N%YP%F§‘ OB EOFY EBRLT ngi’c]ijar%duit 40, which is

preferablycthe sensing [ i o] L Dol e 5. Swixhchhpgscircuit
650, mhichsnay be a 2:1° trééﬁﬁ%ﬁﬁﬁ %Ee??kéefi%?gfeither theBhigh order Bit
1 or the | ow order BBY Opi#yandiani@@®@ponse to the M.C addredspakgsal that is
recei ved by M.C address line 70. The M.C address line 70 is routed to
each nul tiplexer for4) 2-Beghl-demeshydihidTheleunber of bidt-35f BAXthe M.C
address line 70 is determ ned by the increase in nenory space, as
detail ed above with(3) Alweipm hygrogddgy out put sense path architecture.

For this enbodi nent, (W@ﬁ:&%ié—iﬁ%ggékrggeZnalweoéw‘c address line 70 is

preferably a single
10 Showa Denko) 80 parts

(6) Ultrafine powder silica (Carplex,
a trade name of Shionogi) 20 parts
(7) Alumina fiber (T/#5100, a trade

name of NICHIAS) having a diameter

15 of 2.5 pum and a length of 15 mm on
average) 5 parts
(8) Methyl Cellosolve 50 parts
Example 5

An epoxy resin varnish [1lb] was prepared by
20 -uniformly mixing the following materials in the amounts
shown below:
(1) Brominated epoxy resin (Ep-1046,
a trade name of Yuka-Shell) 80 parts
(2) Novolak type epoxy resin (E-180,
25 a trade name of Yuka-Shell) 20 parts
(3) Dicyandiamide 4 parts

(4) 2-Ethyl-4-methylimidazole 0.15 part



WD 95/ 34073
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During a first cycle of the read access the M.C address line 70
assunes a first state, routing the high bit to the output buffer 671.
During the second cycle of the read accegf, the MLC address line 70
assunes a second state, routing the | ow it to the out put buffer 50. O
course, the order inswhi ghchbe fephhdiitvednd the |ow bit argy Yabput nay
be reversed. Al so, each bit Stored in a flash cell may be individually
addressed, and a twdqégt epceeadeprocess is not required. Th enss path
circuit for data bl ock Bl operates substantially identically to the sense
path circuit for data block BO and is shown to nore distinctly

denonstrate the differ en%%s.bet ween t by- out put _and bg-addr ess
sense path architectures: ThE E&He" pﬁﬁ‘r}%{ﬁm&g?énb?%c?( BY i 0des
sensing circuity4%,; HMheli Qgscfi;fég%fecp% %QQrQEEEUQn@%J{Jg!’ngBQhe

Figure 8 shows a by-address wite path architectufe. The drdln of the
sel ected flmsh flllowdtg matenpaks i HHee atlouh€spahbwei B&ldw: Vi a

col um decoder 20. The wite path circuit includes n-channel FET 740,
control engine 510, (lat cBaom¥sa@tetderredy, rasdnANBrgaf4&, 770 and 775.

Again.  the function of the control engl 1,759,639, be perfoyred by

{2) Novolak type epoxy resin (E-180,

a trade name of Yuka-Shell) 40 parts
10 (3) Dicyandiamide 4 parts
(4) 2-Ethyl-4-methylimidazole 0.15 part

(5) Aluminum hydroxide (Higilite H-42,
a trade name of Showa Denko) 110 parts
(6) Silica (Crystalite VX-3, a
15 trade name of Tatsumori) 20 parts
(7) Ultrafine powder silica (Carplex,
a trade name of Shionogi) 20 parts

(8) Methyl Cellosolve 50 parts

Subsequently, a glass cloth having a basis
20. weight of 210 g/m? (WE-18K RB-84, a trade name of NITTO
BOSEKI) was unwound and napped on one side by raising
fillets to a nap length of 600 to 800 um, and the above
varnish [2e] was applied by a knife coater to the napped
surface so that the film thickness after drying became

25 1.4 mm and then heated and dried at 150°C for 3 minutes

in a heating apparatus. On the resulting coating film



circuitry external to the nenory device. Simlar wite path circuits
are provided for each output. The drain of n-channel FET 740 is

coupl ed to the programm ng voltage supply VPP while it source is
coupled to the drain of selected flash cell 30 via the colum decoder
20. FET 740 is switched on and off in r§§§9Q§e to a progranmm ng

signal generated by the control engine 510 and received at the gate of

FET 740. was pilddiial GladsVEldeh AfHATY aWbagXbewasghd Gopidiomwords from
t wo sequenti al addresses are latched into thirty two data | atches.

Al ternatively, o/m {§Eel8KiRBy84 W@ Biradeegame cof I BOSEXI )\\heppede
CLK signal goes high and the M.C address bit is |ow, the bit at the
output DO is | RRAe i$de 85t Ehavethe grrRed sarfacpoéaceq crhe fratinge

CLK si gnal goes_.hj gh d the address hit goes high Ee bi t at‘%g
out put B0 i 3 1 aitHB (N5RAteh: 768 MO LIRPAEIchaPhe b R Ay
two bits ingo one-Of ftelr 8H" 888K NG S Su3Ed eyl bEhege Ne&NANISlg
FET 740 on and off to programthe selected cell 730. The encodi ng may
be done as showmssembliahl @anll, thboresuMiay asdeadlycebs heatsd enided, the
WD 95/ 34073
PCT/ US95/ 06308 dried at 150°C for 3 minutes in a heating apparatus to
obtain a composite prepreg. This prepreg was cut to
the desired length (2 m) and a copper foil having a
10 thickness of 18 um was piled on both surfaces of the
prepreqg, and thereafter, the resulting assembly was
subjected to lamination meolding at a molding temperature
of 165°C at a pressure of 30 kg/cm? for 90 minutes to

obtain a copper-clad laminate having a thickness of 1.6

15 om.

Example 6
The same procedure as in Example 5 was
repeated, except that the inorganic filler-containing
epoxy resin varnish [2f] prepared using the following
20 .materials in the amounts shown below was substituted for
the varnish {2e], to obtain a copper-clad laminate
having a thickness of 1.6 mm:

(1) Brominated epoxy resin (Ep-1046,

a trade name of Yuka-Shell) 60 parts
25 (2) Novolak type epoxy resin (E-180,
a trade name of Yuka-Shell) 40 parts

(3) Dicyandiamide 4 parts



- 18- high bit of the flash cell is accessed by a first output, and
the low bit of the flash cell is accessed by a second out put.

Figure 9 shows an alternative wite path architecture that can

i npl enent either by-address or by-output addressing schenes. Again,

the flash cells of flash array 30 are sebgcted by row decode circuit 10 and
col um decode circuits 20 in response to addresses provided via

address lines 5. The4yr i peegth-Cimethyliyiaszshewn incl ude9.a part
programm ng buffer 910 and voltage switch circuitry 920. Pr ogr anm ng
buffer 910 is used Ké)buﬁl@mlﬂkm ydaoxided (¥ial bbve d&47.0 pi ns DO D15.

The use of a programm ng buff |ncre rogranm t hr oughput to
the flash cell array 30. aTﬁﬁP 3 ﬁﬁVﬁgD%§¥ enag1é% |ﬁggeased

programi ng speed b¥ 6) enai% (4%}%6%1%@% ok Bro r@gggéug data. The

progranmm ng buffer t access to' the programm ng data by the

control eng ne 510. ndhe dMASfatdeRsS )t 0 the progranm ng gatrasenabl es
the control engine 510 to anortize the cycling of program|evel
vol t ages via voltagé?7) AlsmimmkfiheacuﬂV#ﬁlggO ackoxdemultiple bytes in the
flash cell array 30. trol ine 510 controls the | oading of
progranmi ng buffer Qiﬂew??rpﬁﬁqiﬁﬁdnﬁPﬁgnﬁa?a.+?P? Yhonse to the
i ncom ng addresses c V. d | pe veral bytes or
wor ds of data can be of ?oyégnar1 %éqpr SPahgiﬁaﬁgﬁf er 910. To program
the flash array 30, alt-88ago&ntrol engi ne causes the proaramsarig buffer
910 to read out the programm ng data to the colunmm decode circuits 20
whi | e 10 (8) Ultrafine powder silica (Carplex,
a trade name of Shionogi) 20 parts
(9) Methyl Cellosolve 50 parts

Examples 7 and 8
In Examples 5 and 6, the napped surface of the
15 napped glass cloth to be coated with the inorganic
filler-containing varnish was previously coated with the
following epoxy resin varnish [4] by a knife coater so
that the thickness (before heating) became 0.2 mm and
subsequently, in the same manner as in Examples 5 and 6,
20 _copper—clad laminates each having a thickness of 1.6 mm
were obtained:
The composition of the varnish [4]:

(1) Brominated epoxy resin (Ep-1046,

a trade name of Yuka-Shell) 80 parts
25 (2) Novolak type epoxy resin (E-180,
a trade name of Yuka-Shell) 20 parts

(3) Dicyandiamide 4 parts



si mul t aneously supplying the appropriate address information to the

row decode circuit 10 and columm decode circuits 20 via address |ines

5. The control engine 510 applies programm ng pul ses to the sel ected
flash cells of the flash array by controlling voltage switching circuitry
920. In response, voltage sw tching cigczgtgy 920 provides the
appropriate voltages to the drains and the select gates of the selected

flash cells of the {hashatdmy -AAmeth@lfni@asdged in the gefesded flash
cells is verified between each programm ng pul se using the appropriate

sense path architec(8)e.Methyl CellosoThe control engine 530 partsols the

| oadi ng and unl oadi ng of the programm ng buffer 920 in response to the
addr essi ng schene WO 95/ 34073

PCT/ US95/ 06308 . -19-

I npl ement ed byc?ﬁgaﬁ??f%?aﬁr W&é§d4path architectures, and the control

engi ne 510 may be desi gne@h@rsu&rf%teams!nt@n&w tgl%isfsheﬂ.oﬁﬁ Rk thg of
t he addressing schenes described. Thus, the wite path architecture
5 a basis weight of 210 g/m? (WE-18K RB-B84, a trade name
of NITTO BOSEKI) was coated with the inorganic filler-
containing varnish [2e] prepared in Example 5 by a knife
coater so that the film thickness after heating became
1.4 mm and then heated and dried at 150°C for 3 minutes
10 in a heating apparatus. On the resulting coating film
was piled an unnapped glass cloth having a basis weight
of 210 g/m? (WE-18K RB-84, a trade name of NITTO BOSEKI)
and thereafter, the epoxy resin varnish [1lb] prepared in
Example 5 was coated on both surfaces of the resulting
15 assembly by roll coaters and then heated and dried at
150°C for 3 minutes in a heating apparatus to obtain a
composite prepreg. The composite prepreg was subjected
to the same subsequent procedure as in Example 1, to
obtain a copper-clad laminate having a thickness of 1.6

26 mm.

Comparative Example S
The same procedure as in Comparative Example
4 was repeated, except that the inorganic filler-
containing varnish [2f] prepared in Example 6 was
25 substituted for the inorganic filler-containing varnish

[2e] prepared in Example 5, to obtain a copper-clad



of Figure 9 is flexible and may be inplenmented on a nenory device such
that -the user ultimtely sel ects between by-output and by-address

options by selecting the addressing schene. In the foregoing
specification the invention has been descri bed with reference to

speci fic exenplary enbodi ments thereof._I4gwll, however, be evi dent
that various nodifications and changes may be made thereto w thout
departing fromidmidateatariagi i thodkheoE af.6 mm. the invention as set
forth in the appended clainms. The specification and draw ngs are,
accordingly, to be regarded in an illustrative rather than restrictive
sense. WD 95/ 34073 . .

PCT/ US95/ 06308 Comparative Example 6 (conventional example) 20_

CLAI M5 What i g, Q%i . L L9q a
"£ill t Q%%i

sense path circuit for acce55|g§ ata ersfgrgé a cte nenDry cel |

that stores n b&éfnls)mql’&l]nwasl§r6ﬂ5£§éd§ru51ng the follow;.ng materials

5 in the amounts shown below:
(1) Brominated epoxy resin (Ep-1046,
a trade name of Yuka-Shell) 80 parts

(2) Novolak type epoxy resin (E-180,

a trade name of Yuka-Shell) 20 parts
10 {3) Dicyandiamide 4 parts
(4) 2-Ethyl-4-methylimidazole 0.1 part

(5) Aluminum hydroxide (Higilite H-42,
a trade name of Showa Denko) 70 parts
(6) Silica (Crystalite VX-3, a trade
15 name of Tatsumori) 10 parts
(7) Ultrafine powder silica (Carplex,
a trade name of Shionogi) 20 parts

(8) Methyl Cellosolve 50 parts

A glass non-woven fabric (EP4075, a trade
20. name of JAPAN VILENE) was impregnated with the above
inorganic filler-containing varnish [2g] so that the
total amount of the resin and the inorganic filler
became 90% of the overall weight of the intermediate
layer, and then heated and dried at 150°C for 3 minutes
25 in a heating apparatus to obtain a glass non-woven

fabric prepreg. Separately, an unnapped glass cloth



than 1, the sense path circuit conprising: a plurality of n

out puts; and a sensing circuit coupled to the sel ected nenory
cell and to each of the n outputs, the sensing circuit for
determning a state for each of the n bits stored in the

sel ected nmenory cell and fojg Qutputting each of the n bits to
a correspondi ng one of the n outputs. 2. The sense

path circuit of(wE-a8% RB-8her&i trdde s @ fPATPTOI BOSEXI) was i ncl udes:
a first colum decode circuit for addressing a first nenory cel
in response to dpregnased with the epoxywaesis varknidhdbebbeoxdnansid for

addressing a second nory cell in response to the address;
and ip FHATRLEr ScPPcHhRt F"‘é}e s%sé(‘,‘t W@F?nEoﬁffF‘?’P‘@ 4% At col umn

decode circuit Sl ' | 1, 14k goRS S or:ti gn

of the address t}sl%%h‘t%ﬁgtgat hggf(%is%&lr#etm#frgeﬁﬁpigr%lﬁlé&eg in'

sel ecect ed §TEN{datG@ld apparaBus to WdHLaSN%E gRakLA enaey!;%régréd.al m 2,
wherein the portion of tﬁe address is one binary bit w de. 4,

The sense pat h Threruisheefttscbéi the  alwwe ¢jlastshaosewecénr fabrioti t sel ects
the first colum decode circuit when the portion of the address isin a
first state. Prepregs ygEesphied it & pa@thess te| BPHR 20 &S t he
selector circuit ﬁlects th econd cogﬁnn deggﬁﬁ circuit when the

portion of the ™ gggri’saﬁl% éh%e ong $arg § t PP *cond nenory
cell is the pERIKCIRALBRADEYr£8¢tds of the intermediate layer, after

10 which a copper foil having a thickness of 18 um was put

. S
diate

on both surfaces of the resulting assembly, and the

resulting assembly was subjected to lamination molding

at a molding temperature of 165°C at a pressure of 60

kg/cm? for 90 minutes to obtain a copper-clad laminate
15 having a thickness of 1.6 mm.

The copper-clad laminates obtained in the
above Examples and Comparative Examples were subjected
to measurement of flow during lamination molding,
interlaminar peeling strength (interlaminar adhesion

20 property), flexural strength, falling ball impact test
‘ -(impact resistance)}, soldering heat resistance, punch
processability, thickness precision and thermal expan-

sion coefficient in the Z direction. The results

obtained are shown in Table 1.

25 <Measurement method>
1. Flow during lamination molding

When a laminate having a size of 500 x 500 mm



6. The sense path circuit of claim1, wherein the selected nenory

cell -is a nonvolatile nmenory cell. WO 95/ 34073

PCT/ US95/ 06308 -21- 7. In a nmenory devi ce,
a wite path circuit for witing data received at n inputs to a

sel ected menory cell that stores n bits, jpere nis greater than 1,
the wite path circuit conprising: first colum decode circuit

for addressing wad ifioYincdE#BOM &£€édmpdtite prepreg, the MBSRRASE1LG an
addr ess; a second col um decode cifcuit for addressing a

second length ofmther yesinh | fiowimes panseft ohé hedgeldiages of the

a control engine for encoding the data received at the inputs

and for provi diPEfFRFSSH @@Paﬁﬁgﬁﬁ“m&%e to the sel ected

menory cell; and a selector circuit for selecting the first
col um decode circuit to recei ve the programm ng pulse in

response to a pprti omt@frlaminar peeling strength
5 The copper foil was removed by etching and
thereafter the laminate was cut to a width of 10 mm and
the bonding strength between the surface layer and the

intermediate layer was determined by a tensile tester.

3. Flexural strength (longitudinal direction)

10 Determined according to JIS-C6481.

4. Falling ball impact test
An iron ball of 250 g was allowed to fall on
the laminate and the height at which the laminate was

broken was determined.

15 5. Soldering heat resistance
A test piece of the copper-clad laminate
.having a shape of 25-mm square was allowed to float on a
solder bath at 260°C and the time reguired until the

test piece was blistered was determined.

20 6. Punch processability
Determined according to ASTM D617.
E: Excellent

G: Good



the address such that the first nenory cell is the selected
menory cell. 8. The wite path circuit of claim7, wherein the
selector circuit selects the first colum decode circuit when the
portion of the address isin afirst state. 9. The write
path circuit of claim8, wherein the selecf{pr_circuit sel ects the
second col um decode circuit when the portion of the address is in a
second state such that thegsevesyd FESDI Y cell is the sel ected nmenory
cell. 10. The wite path circuit of claim?7, wherein the portion of
t he address is one binary bit w de. 11. The wite path
circuit of claim7, wherein the selected nmenory cell is a nonvolatile
nenory cel | . 7. 1Xhickngsg RERGHFSLIURVi ce, a sense path circuit for
accessi ng data storq%_in a el; bits,

i aentf.c?ﬁgggégdag%o\in% ll’l. EQ@E é&ﬂ{&s ({1

where n is greater e sense pa circult conpri sing:

an out put; points irf t3R33h)NYati 4CHbintouDI @R Wmaatile peterdredbarenory
cell and the output, the sensing circuit for determning a

state for eash oéach side (4 pointsthe total)y stdbmradai poiht t®l®e ed nenory
cell; and a switching circuit coupled to the $ensiQ%Efircuit
and to the center portimm gdta FRABPSTIEEH NFTErAtE Y ORI st T@RY el y

providing one of of 1000-mm square were determined by a micrometer and

the variation was calculated by the following formula:
[ (maximum value measured - minimum value measured)/

10 average value] x 100 (%).

8. Thermal expansion coefficient in 2 direction
When the laminate was heated from 50°C to
200°C, the expansion coefficient of the laminate in the

Z direction was determined (according to TMA).
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the n bits fromthe sensing circuit to the output in response
to a select signal. 13. The sense path circuit of claim 10, wherein n
is equal to 2. 14. The sense patit é@rcuit of claim 11, wherein the
sensing circuit simul taneously outputs a first bit and a second bit.
15. The sense th circuit of clalm 12 i =Sa==g i Ng circuit
is a multiplexgr coudled ffo receivye tHeufiyst| and gecondjbits fromthe
. . . |« b . . ‘ .
sensing circuit|. g <16} aThe csense HaPH ki ricyjft =9f~cl aifm 10, wherein the
. (o'} hd
sel ected n&n%ry cel| ~ s| sel eog@ Krer esponse |tro anjaddr ess. 17.
The sense path [[cfrBuilt of| cl a| m 14, wHer'ei h the Isellect silgnal is a
portion of the [aderess: 8—TThefserrs thrcircortijof claim 12,
wherei n the seljegted mepory |cel Sy, B npnviol 4til e frenory cel l.
y ) o~ y
19. In a nenory &eyideT a \ﬁ(H@patﬂBciégg tw fer] Wi Ting|data
received at an|i fogt {to a Aenpry ¢eFIgt Gak| stpres 1 Bits) where nis
equal to at ledst 2, [the Wwitée patfth cijrcuif cpnpyi gi ng: a
col um decode qfrcurt| for|serecting tne sel ecied] menory del |
gE | n =3 = 5@ oo ol ~
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I n response to an address; n | atches coupled to receive data
fromthe input, each latch being enabled to latch data in
response to the address and a cl ock signal; a
control engine coupled to the n | atches, éhe control engine for

encodi ng the data received fromthe n rafdhes into a

programm ng | evel, and for programm ng the sel ected menory

cell by gener at iFag-—s=—f0gteras : e path circuit of
claim 13, whereifn n g ich that | w tiherle rst latch and a
second |atch, tHegwti, uil ta flr PrdF o | | =i mel uding: a
first AND gate i i wpoul s@IpReBil £d Pdceilwve th
clock signal, a 9 inid? dotplled fto |re¢ei ve
address bit, ang preqgto the firsy—tarc t he
first AND gate f e fifst ljatch| to rgceitve daffa
from the input 5 i | @is |l @gicd ow | & I 95/ 34073
PCT/ US95/ 06308 || S &%, °eq° - 23-
o ]
uE L w (=] o O
EqQ O] o . o ~N ™ Ol o]l .
O X~ (=) ™M [ag]
Oa
~
1 @
£ -« m | o ’6‘8 og o n
e : - ol oo ®B| ™ :
- oy -« OE ~N E [ag]
Moo ™ S
H
t
g" 1) - o 83 co ol n
o o . (=] ol oo B B e .
L N o OE N g [ag]
2 en ™ —
S
i Il
i <« o~ o o2l op® ol n
T O « | © ol cog| ®m| = .
Kooy o™ -
-
g2 v |o |o | 88|08 o|
o O . o ol o0 <20 A <> B I | .
o=t ™~N [a2] OE ~ B [ap}
Mo Rl B
~ &
E g 5} el s
E |2 |8 |6 |2 |d|dl=~
= Qi
gl w )
o o| o O
S e | 32 |8
9 ] vl ¥ Wi o) o
o o 0| v HI B o
£ o — £ H| o = e I I~
al - Q Ll & N MK ol ON
+ g o) oo| & e | e
L] « ol = o e vl n e
— O~ 1] O -
H NG ~ D Hi o
o Q &Sl o~ £ uf Q4
= = Bl @ Q X
el oy ol Q o0 ni 0oc
“ gl — 23 (=l = ! 0 - O
SO s&i mE| O o~ 0> 4] 4 0~
TRl ~Of Heed & H B 0| S oMt D
| Hal 3o - Pw| S QA Ml Ew O
20| Q0 XSl ~ TH] OQUH| U] HW O
Om] & &1 OO ~ ~ ] S Q0H| A OO N
~ Q] S & A~ o o Q S L S 8 0
P ] H W] B~ By NN My ) B OT




a second AND gate having a third i nput coupled to the control
engi.ne, a fourth input coupled to receive the address bit, and
a second output coupled to the second latch, the ng@@ﬂwﬂhsB%anmmd AND

gate for enabling the second latch to receive data fir " the
I nput when the address bit is logic hi 9h34 Jiwﬂymﬁm) evice, a

nmet hod for sensing data stored in a selected t stores
n bits per cel yuya¥hes edripuess @qual to at | east 2, the nethod
conprising the steps of: addressing n nenory cells in response
to an address;1. A lardmatel, i hgthnsurfaderdayersnofywhithsate be the
sel ected nenory cell in response to a portion of the

addr ess; each composed of Phéaéat@§§?€ﬁﬁkiQQ$ﬁHﬁ§M§§Iéétédgh%%%ry cel

outputting each, 0 the n |ts sto ed ip the select cel
E‘.o

h
to a corresponﬁ%ﬂ n'fes TET Y gcﬁeﬁﬁgé 39i ce,
method for wri tfnﬂse&%@e& wchsel ehLeflosetsing Y, OBkl LRS! 15L0EES  bits

per cell, whereinh n"is equal to at |east 2, he met hod conprising the
steps of: mediate lahl efSwhdch IBNOoypasdd of ra cemposieibn an address;
encodi ng data received at n inputs; selecting one of the n

menory cel | s t@OPRri$Hing dl ddegghogenbing resin mixed Withcéplinﬁrg@%bbnse to
a portion of t e ddr ess; sensi t he data sto n the

sel ected nenor #F.in & Pr°P°rtl°n08?ph?ttﬁgﬂegbﬁwbﬁeﬁﬁgt gBF?é P ored in
the sel ected ”EHBrNéféﬂé of the resin, the'!SufrfiQY NG3RPIILAYG £RE Of N

out put s.
intermediate layer having been integrated by heating and

pressing.

2. The laminate according to Claim 1, wherein the
weight ratio of the total amount of the resin and the
inorganic filler to the amount of the glass cloth
contained in the whole laminate is 2.0 to 10.0.

3. The laminate according to Claim 1, wherein the
nap length of the napped glass cloth is 50 upm or more.-
4. The laminate according to Claim 1, wherein the
thickness of the intermediate layer is 0.2 to 2.0 mm.

5. The laminate according to Claim 1, wherein the
'composition of the intermediate layer comprises as a
part of the inorganic filler an inorganic fiber in a
proportion of 0.01 to 50% by weight based on the weight
of the thermosetting resin.

6. The laminate according to Claim 5, wherein the
weight ratio of the total amount of the resin and the
inorganic filler to the amount of the glass cloth

contained in the whole laminate is 2.0 to 10.0.
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7. The laminate according to Claim 5, wherein the
inorganic fiber mixed with the resin in the intermediate
layer has a diameter of 15 um or less.

8. The laminate according to Claim 5, wherein the
nap length of the napped glass cloth is 50 um or more.
9. The laminate according to Claim 5, wherein the
thickness of the intermediate layer is 0.2 to 2.0 mm.
10. A process for producing a laminate, which
comprises a step of coating napped surface of a long
continucus glass cloth napped on one or both sides with
a thermosetting resin containing an inorganic filler and
heating the same, a step of piling a glass cloth napped
on one or both sides on the above resin-coated surface
so that the napped surface of the napped glass cloth
faces the resin-coated surface to prepare a composite
prepreg, and a step of integrating the composite prepreg
by heating and pressing.

11. The process for producing a laminate according
to Claim 10, wherein the step of preparing a composite
prepreg is followed by a step of ccoating both surfaces
-of the composite prepreg with a thermosetting resin and

heating the coated prepreg.
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